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Artificial Intelligence 
 

Artificial Intelligence 

Origin and understanding of the term "artificial intelligence"  

 History of development 
 

Tan H. A brief history and technical review of the expert system research //IOP 

Conference Series: Materials Science and Engineering. – IOP Publishing, 2017. – 

. 242. – . 1. – . 012111. 

These are exciting times for telecommunications in India. On the one hand, we 

have the entry of one of the largest business houses in India into the cellular mobile 

services market on a large scale, leading to increased competition as well as 

mergers and acquisitions. On the other, we see exciting new technologies being 

unveiled and we stand at a point in time where technologies such as internet of 

things, big data, cloud computing, 5G and artificial intelligence are starting to get 

deployed. Among other concerns, this has raised issues of privacy and net 

neutrality. We discuss all of these and other related matters. We also, provide a 

short history on telecommunications in India and discuss technological issues, 

manufacturing, infrastructure and market development. We end the paper with a 

set of policy recommendations. 

 

Vlada M., Ad sc li ei A. History of Informatics. From recursivity to the Turing 

universal machine and Horn clauses // Proceedings of the 12th international 

conference on virtual learning, ICVL 2017. - P. 27-43. 

The article describes the contribution of Romanian scientists in several fields of 

scientific research, on the fundamentals of calculus theory, the fundamentals of 
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cybernetics, the algebra theory of automatic mechanisms, the mathematical logic 

applied to the construction and use of the first electronic computers, etc. In the 

1960s, Romania was considered among the first countries in the world (after the 

USA, England, USSR, Germany, France, Japan, Austria, the Netherlands, Italy, 

Denmark) on research and efforts to build an electronic computer. The Romanian 

School of Mathematics developed under the influence of the Romanian 

mathematicians who supported their doctorates with prestigious mathematicians 

from France, Germany, and Italy. Mathematician Gabriel Sudan (1899-1977) 

published in 1927 (before W Ackermann, 1928) the first recursive function that is 

not primitive recursive. Dr. Stefan Odobleja (1902-1978) - a professional military 

doctor, is one of the forerunners of generalized theoretical cybernetics and 

Artificial Intelligence, the author of "Consonant Psychology," published in Paris 

for the first time in 1938. In the 1950s, Grigore Moisil (1906-1973) developed a 

new theory of finite automata and proposed what is known today as "Lukasiewicz 

Moisil algebras" and which Gr. Moisil applied to the logic of commutation circuits, 

which is an important contribution to the development of computer science. 

 

Tane E., Fujigaki Y. Cross-Disciplinary Survey on" Data Science" Field 

Development: Historical Analysis from 1600s-2000s //Management of Engineering 

and Technology (PICMET), 2017 Portland International Conference on. – IEEE, 

2017. – . 1-10. 

For the last several decades, the rapid development of information technology and 

computer performance accelerates generation, transportation and accumulation of 

digital data, it came to be called "Big Data". In this context, researchers and 

companies are eager to utilize the data to create new values or manage a wide 

range of issues, and much focus is being placed on "Data Science" to extract useful 

information (knowledge) from digital data. Data Science has been developed from 

several independent fields such as Mathematics/Operations Research, Computer 

Science, Data Engineering, Visualization and Statistics since 1800s. In addition, 
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Artificial Intelligence converges on this stream recent years. On the other hand, the 

national projects have been established to utilize data for society with concerns 

surrounding the security and privacy. In this paper, through detailed analysis on 

history of this field, processes of development and integration among related fields 

are discussed as well as comparative aspects between Japan and the United States. 

This paper also includes a brief discussion of future directions. 

 

Bustamante Alonso N. B., Guillen Alonso S. T. An approach to Big Data and its 

use in communication //MEDIACIONES SOCIALES. – 2017. – . 16. – . 115-

134. 

We are immersed in the Fourth Industrial Revolution, a revolution marked mainly 

by technological disruption. Artificial Intelligence is marking a milestone in 

history and it's making automation an imperative. Therefore the economy is rapidly 

becoming almost entirely digital. Big Data is very closely related to this revolution. 

It is the intersection of business strategy and data science. This phenomenon, 

among other things, emerges thanks to the development of Digital Marketing, 

Artificial Intelligence and the Internet of Things. Innovations, being volatile, 

hinder the democratization of knowledge and the adaptation to the new 

cybermodel. 

 

Pransky J. The Pransky interview: Dr Jun Ho Oh, Professor and Director of 

Humanoid Robot Research Center, KAIST; Cofounder, Rainbow Robotics Co 

//Industrial Robot: An International Journal. – 2017. – . 44. – . 6. – . 695-699. 

Purpose - The following paper is a "Q&A interview" conducted by Joanne Pransky 

of Industrial Robot Journal as a method to impart the combined technological, 

business and personal experience of a prominent, robotic industry PhD-turned-

entrepreneur regarding the commercialization and challenges of bringing a 

technological invention to market. This paper aims to discuss these issues. 

Design/methodology/approach - The interviewee is Dr Jun Ho Oh, Professor of 
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Mechanical Engineering at the Korea Advanced Institute of Science and 

Technology (KAIST) and Director of KAIST's Hubolab. Determined to build a 

humanoid robot in the early 2000s to compete with Japan's humanoids, Dr Oh and 

KAIST created the KHR1. This research led to seven more advanced versions of a 

biped humanoid robot and the founding of the Robot for Artificial Intelligence and 

Boundless Walking (Rainbow) Co., a professional technological mechatronics 

company. In this interview, Dr Oh shares the history and success of Korea's 

humanoid robot research. Findings - Dr Oh received his BSc in 1977 and MSc in 

Mechanical Engineering in 1979 from Yonsei University. Oh worked as a 

Researcher for the Korea Atomic Energy Research Institute before receiving his 

PhD from the University of California (UC) Berkeley in mechanical engineering in 

1985. After his PhD, Oh remained at UC Berkeley to do Postdoctoral research. 

Since 1985, Oh has been a Professor of Mechanical Engineering at KAIST. He was 

a Visiting Professor from 1996 to 1997 at the University of Texas Austin. Oh 

served as the Vice President of KAIST from 2013-2014. In addition to teaching, 

Oh applied his expertise in robotics, mechatronics, automatic and real-time control 

to the commercial development of a series of humanoid robots. Originality/value - 

Highly self-motivated and always determined, Dr Oh's initial dream of building the 

first Korean humanoid bipedal robot has led him to become one of the world 

leaders of humanoid robots. He has contributed widely to the field over the nearly 

past two decades with the development of five versions of the HUBO robot. Oh led 

Team KAIST to win the 2015 DARPA Robotics Challenge (DRC) and a grand 

prize of US$2m with its humanoid robot DRC-HUBO+, beating 23 teams from six 

countries. Oh serves as a robotics policy consultant for the Korean Ministry of 

Commerce Industry and Energy. He was awarded the 2016 Changjo Medal for 

Science and Technology, the 2016 Ho-Am Prize for engineering, and the 2010 

KAIST Distinguished Professor award. He is a member of the Korea Academy of 

Science and Technology. 
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Nakamura Y. Computational Human Model as Robot Technology //Robotics 

Research. – Springer, Cham, 2017. – . 541-567. 

The study of computational approach to human understanding has been the history 

of artificial intelligence. The robotics developments in algorithms and software 

have prepared the powerful research tools that were not available when the study 

of intelligence started from unembodied frameworks. The computational human 

model is a large field of research. The author and the colleagues have studied by 

focussing on behavioral modeling and anatomical modeling. The aims of study on 

human modeling are double faces of a coin. One side is to develop the 

technological foundation to predict human behaviors including utterance for robots 

communicating with the humans. The other side is to develop the quantitative 

methods to estimate the internal states of the humans. The former directly 

connected to the development of robotic applications in the aging societies. The 

latter finds fields of application in medicine, rehabilitation, pathology, gerontology, 

development, and sports science. This paper survey the recent research of the 

authors group on the anatomical approach to the computational human modeling. 

 

Domanski P. D., Gintrowski M. Alternative approaches to the prediction of 

electricity prices //International Journal of Energy Sector Management. – 2017. – 

. 11. – . 1. – . 3-27. 

Purpose - This paper aims to present the results of the comparison between 

different approaches to the prediction of electricity prices. It is well-known that the 

properties of the data generation process may prefer some modeling methods over 

the others. The data having an origin in social or market processes are 

characterized by unexpectedly wide realization space resulting in the existence of 

the long tails in the probabilistic density function. These data may not be easy in 

time series prediction using standard approaches based on the normal distribution 

assumptions. The electricity prices on the deregulated market fall into this 

category. Design/methodology/approach - The paper presents alternative 
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approaches, i.e. memory-based prediction and fractal approach compared with 

established nonlinear method of neural networks. The appropriate interpretation of 

results is supported with the statistical data analysis and data conditioning. These 

algorithms have been applied to the problem of the energy price prediction on the 

deregulated electricity market with data from Polish and Austrian energy stock 

exchanges. Findings - The first outcome of the analysis is that there are several 

situations in the task of time series prediction, when standard modeling approach 

based on the assumption that each change is independent of the last following 

random Gaussian bell pattern may not be a true. In this paper, such a case was 

considered: price data from energy markets. Electricity prices data are biased by 

the human nature. It is shown that more relevant for data properties was Cauchy 

probabilistic distribution. Results have shown that alternative approaches may be 

used and prediction for both data memory-based approach resulted in the best 

performance. Research limitations/implications - "Personalization" of the model is 

crucial aspect in the whole methodology. All available knowledge should be used 

on the forecasted phenomenon and incorporate it into the model. In case of the 

memory-based modeling, it is a specific design of the history searching routine that 

uses the understanding of the process features. Importance should shift toward 

methodology structure design and algorithm customization and then to parameter 

estimation. Such modeling approach may be more descriptive for the user enabling 

understanding of the process and further iterative improvement in a continuous 

striving for perfection. Practical implications - Memory-based modeling can be 

practically applied. These models have large potential that is worth to be exploited. 

One disadvantage of this modeling approach is large calculation effort connected 

with a need of constant evaluation of large data sets. It was shown that a graphics 

processing unit (GPU) approach through parallel calculation on the graphical cards 

can improve it dramatically. Social implications - The modeling of the electricity 

prices has big impact of the daily operation of the electricity traders and 

distributors. From one side, appropriate modeling can improve performance 
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mitigating risks associated with the process. Thus, the end users should receive 

higher quality of services ultimately with lower prices and minimized risk of the 

energy loss incidents. Originality/value - The use of the alternative approaches, 

such as memory-based reasoning or fractals, is very rare in the field of the 

electricity price forecasting. Thus, it gives a new impact for further research 

enabling development of better solutions incorporating all available process 

knowledge and customized hybrid algorithms. 

 

Rowland N. C., Sammartino F., Lozano A. M. Advances in surgery for movement 

disorders //Movement Disorders. – 2017. – . 32. – . 1. – . 5-10. 

Movement disorder surgery has evolved throughout history as our knowledge of 

motor circuits and ways in which to manipulate them have expanded. Today, the 

positive impact on patient quality of life for a growing number of movement 

disorders such as Parkinson's disease is now well accepted and confirmed through 

several decades of randomized, controlled trials. Nevertheless, residual motor 

symptoms after movement disorder surgery such as deep brain stimulation and lack 

of a definitive cure for these conditions demand that advances continue to push the 

boundaries of the field and maximize its therapeutic potential. Similarly, advances 

in related fields wireless technology, artificial intelligence, stem cell and gene 

therapy, neuroimaging, nanoscience, and minimally invasive surgery- mean that 

movement disorder surgery stands at a crossroads to benefit from unique 

combinations of all these developments. In this minireview, we outline some of 

these developments as well as evidence supporting topics of recent discussion and 

controversy in our field. Moving forward, expectations remain high that these 

improvements will come to encompass an even broader range of patients who 

might benefit from this therapy and decrease the burden of disease associated with 

these conditions. (C) 2016 International Parkinson and Movement Disorder 

Society. 
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Faia R. et al. Case based reasoning with expert system and swarm intelligence to 

determine energy reduction in buildings energy management //Energy and 

Buildings. – 2017. – . 155. – . 269-281. 

This paper proposes a novel Case Based Reasoning (CBR) application for 

intelligent management of energy resources in residential buildings. The proposed 

CBR approach enables analyzing the history of previous cases of energy reduction 

in buildings, and using them to provide a suggestion on the ideal level of energy 

reduction that should be applied in the consumption of houses. The innovations of 

the proposed CBR model are the application of the k-Nearest Neighbors algorithm 

(k-NN) clustering algorithm to identify similar past cases, the adaptation of 

Particle Swarm Optimization (PSO) meta-heuristic optimization method to 

optimize the choice of the variables that characterize each case, and the 

development of expert systems to adapt and refine the final solution. A case study 

is presented, which considers a knowledge base containing a set of scenarios 

obtained from the consumption of a residential building. In order to provide a 

response for a new case, the proposed CBR application selects the most similar 

cases and elaborates a response, which is provided to the SCADA House 

Intelligent Management (SHIM) system as input data. SHIM uses this specification 

to determine the loads that should be reduced in order to fulfill the reduction 

suggested by the CBR approach. Results show that the proposed approach is 

capable of suggesting the most adequate levels of reduction for the considered 

house, without compromising the comfort of the users. (C) 2017 Elsevier B.V. All 

rights reserved. 

 

Chang S. G. The fourth industrial revolution and changes in the future medical 

world //J Korean Med Assoc. – 2017. – . 60. – . 11. – . 856-858. 

The first three industrial revolutions that took place in history provided people with 

opportunities to live rich lives, along with cultural benefits. However, with regards 

to the fourth industrial revolution, which is expected to be completed in the next 10 
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to 20 years, deep fears are present in the midst of coexisting expectations and 

worries. Unemployment and the polarization of wealth are problems that the fourth 

industrial revolution is expected to bring about, and the medical world will also 

face considerable and fundamental difficulties due to the emergence of artificial 

intelligence. Based on a review of several arguments and predictive theories that 

have been presented thus far, the author would like to make the following 

proposals. The fact that the emergence of artificial intelligence will revolutionize 

the foundations of the medical world should be clearly recognized. With regards to 

medical treatment using artificial intelligence, we should be very concerned about 

whether doctors will be the masters or the slaves of artificial intelligence, and if we 

are to become the main agents of the age of artificial intelligence, now is the time 

to engage in careful introspection about what we should do. Medicine will be 

transformed into predictive medicine in the future thanks to the fusion of 

information and communications technology with precision medicine, supported 

by the development of genomics, proteomics, and cytomics. As we enter the age of 

the fourth industrial revolution, doctors should recognize the fact that only 

emotionally sensitive approaches to treating patients and interdisciplinary 

collaboration will protect us. 

 

Huang W. et al. Next-generation innovation and development of intelligent 

transportation system in China //Science China Information Sciences. – 2017. – . 

60. – . 11. – . 110201. 

As an integrated application of advanced technologies such as information 

technology, system control technology, and artificial intelligence in the 

transportation field, the intelligent transportation system (ITS) has been regarded 

as an efficient and effective solution for alleviating transportation issues that are 

encountered in several countries around the world. In this paper, the development 

history of the ITS in China is presented, and the problems and challenges faced by 

the ITS in China in the new normal state are clearly laid out. Three new ITS 
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development requirements in China are then identified, and six development trends 

and directions are proposed. Through the successful application of the above 

guidelines, next generation innovation and development of ITS is expected to be 

realized in China, promoting and supporting the trends of urbanization, 

motorization, and informationization, which are resulting in fundamental changes 

in the development of the Chinese society and economy. 

 

Akta  A. Z., Orçun E. R. A real-time strategy game,“GALLIPOLI WARS,” as a 

centennial tribute to the Gallipoli Campaign (1915–2015) //The Journal of Defense 

Modeling and Simulation. – 2017. – . 14. – . 3. – . 285-301. 

The same authors had reported a review of game development processes and 

methodologies in an earlier paper. In that paper, game design elements, such as the 

players, story, rules, objectives, procedures, conflict, and challenge, and their effect 

over gameplay were treated. Technical components in that paper included the 

render engine and rendering pipeline (fixed function pipeline and flexible 

pipeline), physics engine and physics-related techniques (collision detection, 

raycasting, etc.), game codes (for game mechanics, artificial intelligence, scenario 

creation, and management) and artwork contents (game level, three-dimensional 

(3D) models, two-dimensional maps for shaders, skeletal animation, and audio 

assets) that form a game. Along with their development processes and approaches, 

all of these technical and artwork components are applied on a case problem and 

are summarized in this paper. The case problem considered is a small part of 

Gallipoli or Dardanelles Wars in Ottoman history, as a real-time 3D strategy game. 

 

Lee J. G. et al. Deep learning in medical imaging: general overview //Korean 

journal of radiology. – 2017. – . 18. – . 4. – . 570-584. 

The artificial neural network (ANN)-a machine learning technique inspired by the 

human neuronal synapse system-was introduced in the 1950s. However, the ANN 

was previously limited in its ability to solve actual problems, due to the vanishing 
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gradient and overfitting problems with training of deep architecture, lack of 

computing power, and primarily the absence of sufficient data to train the 

computer system. Interest in this concept has lately resurfaced, due to the 

availability of big data, enhanced computing power with the current graphics 

processing units, and novel algorithms to train the deep neural network. Recent 

studies on this technology suggest its potentially to perform better than humans in 

some visual and auditory recognition tasks, which may portend its applications in 

medicine and healthcare, especially in medical imaging, in the foreseeable future. 

This review article offers perspectives on the history, development, and 

applications of deep learning technology, particularly regarding its applications in 

medical imaging. 

 

Pease A. et al. Lakatos-style collaborative mathematics through dialectical, 

structured and abstract argumentation //Artificial Intelligence. – 2017. – . 246. – 

. 181-219. 

The simulation of mathematical reasoning has been a driving force throughout the 

history of Artificial Intelligence research. However, despite significant successes in 

computer mathematics, computers are not widely used by mathematicians apart 

from their quotidian applications. An oft-cited reason for this is that current 

computational systems cannot do mathematics in the way that humans do. We 

draw on two areas in which Automated Theorem Proving (ATP) is currently unlike 

human mathematics: firstly in a focus on soundness, rather than understandability 

of proof, and secondly in social aspects. Employing techniques and tools from 

argumentation to build a framework for mixed initiative collaboration, we develop 

three complementary arcs. In the first arc - our theoretical model - we interpret the 

informal logic of mathematical discovery proposed by Lakatos, a philosopher of 

mathematics, through the lens of dialogue game theory and in particular as a 

dialogue game ranging over structures of argumentation. In our second arc - our 

abstraction level - we develop structured arguments, from which we induce 
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abstract argumentation systems and compute the argumentation semantics to 

provide labelings of the acceptability status of each argument. The output from this 

stage corresponds to a final, or currently accepted proof artefact, which can be 

viewed alongside its historical development. Finally, in the third arc - our 

computational model - we show how each of these formal steps is available in 

implementation. In an appendix, we demonstrate our approach with a formal, 

implemented example of real-world mathematical collaboration. We conclude the 

paper with reflections on our mixed-initiative collaborative approach. (C) 2017 

Published by Elsevier B.V. 

 

Chen C. T. et al. Highly reliable and sensitive tactile transistor memory //Advanced 

Electronic Materials. – 2017. – . 3. – . 4. – . 1600548. 

Keeping the information arising from tactile stimulation, such as pressure and 

texture of objects, is an essential feature for artificial intelligence. This important 

characteristic is intimately related to physiological behavior in daily activities. In 

order to develop next-generation electronic skin for biomimetic prosthetics, 

repeating the history of a tactile motion is a must-have function. Here, the first 

environmentally friendly, low-cost, and multifunctional device is reported, which 

can act as a pressure sensor, transistor, as well as memory. This tactile transistor 

memory is very sensitive to external pressure and can store the pressure 

information after removing the external stimuli for subsequent manipulation. This 

work is a key step for the future development of intelligent robotic systems with 

learning capability. 

 

Zviel-Girshin R., Rosenberg N. The future of CE—From connected and smart to… 

organized and AI? //Consumer Electronics and Devices (ICCED), 2017 

International Conference on. – IEEE, 2017. – . 46-49. 

Consumer electronics industry is a century old, but never in its history was it 

undergoing such a fundamental change as now. The devices use Information and 
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Communication Technology (ICT) to become connected and smart. The next stage 

is to use the astonishing advances in Artificial Intelligence (AI) to make the 

devices intelligent. This digital fourth industrial revolution creates tremendous 

opportunities but also pitfalls. There is a need for a clear model of the intelligent 

consumer electronics technology, market and industry. We present here a paradigm 

of the digital home as organic ecosystem - a hierarchical organization of digital 

servants modeled after the Victorian manor. Using this paradigm we predict some 

major developments and new business models and opportunities. 

 

Morgado P. et al. A Case-Based Approach to Colorectal Cancer Detection 

//International Conference on Information Science and Applications. – Springer, 

Singapore, 2017. – . 433-442. 

Colorectal cancer is one of the most common malignancies in developed countries. 

Although it is not well known what causes this type of cancer, studies have showed 

that there are certain risk factors associated that may increase the likelihood of 

developing such malignancy. These factors comprise, among others, individual's 

age, lifestyle habits, personal disease history, and genetic syndromes. Despite its 

high mortality, colorectal cancer may be prevented with an early diagnosis. Thus, 

this work aims at the development of Artificial Intelligence based decision support 

system to assess the risk of developing colorectal cancer. The framework is built 

on top of a Logic Programming approach to Knowledge Representation and 

Reasoning, complemented with a Case-based approach to computing that caters for 

the handling of incomplete, unknown, or even self-contradictory data, information 

or knowledge. 

 

Gupta S., Tyagi K., Upadhyay R. Twilight of voice, dawn of data: the future of 

telecommunications in India //DECISION. – 2018. – . 1-23. 

These are exciting times for telecommunications in India. On the one hand, we 

have the entry of one of the largest business houses in India into the cellular mobile 
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services market on a large scale, leading to increased competition as well as 

mergers and acquisitions. On the other, we see exciting new technologies being 

unveiled and we stand at a point in time where technologies such as internet of 

things, big data, cloud computing, 5G and artificial intelligence are starting to get 

deployed. Among other concerns, this has raised issues of privacy and net 

neutrality. We discuss all of these and other related matters. We also, provide a 

short history on telecommunications in India and discuss technological issues, 

manufacturing, infrastructure and market development. We end the paper with a 

set of policy recommendations. 

 

Kendall G. Is Evolutionary Computation evolving fast enough? //IEEE 

Computational Intelligence Magazine. – 2018. – . 13. – . 2. – . 42-51. 

Evolutionary Computation (EC) has been an active research area for over 60 years, 

yet its commercial/home uptake has not been as prolific as we might have 

expected. By way of comparison, technologies such as 3D printing, which was 

introduced about 35 years ago, has seen much wider uptake, to the extent that it is 

now available to home users and is routinely used in manufacturing. Other 

technologies, such as immersive reality and artificial intelligence have also seen 

commercial uptake and acceptance by the general public. In this paper we provide 

a brief history of EC, recognizing the significant contributions that have been made 

by its pioneers. We focus on two methodologies (Genetic Programming and 

Hyper-heuristics), which have been proposed as being suitable for automated 

software development, and question why they are not used more widely by those 

outside of the academic community. We suggest that different research strands 

need to be brought together into one framework before wider uptake is possible. 

We hope that this position paper will serve as a catalyst for automated software 

development that is used on a daily basis by both companies and home users. 
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Portugal I., Alencar P., Cowan D. The use of machine learning algorithms in 

recommender systems: a systematic review //Expert Systems with Applications. – 

2017. 

Recommender systems use algorithms to provide users with product or service 

recommendations. Recently, these systems have been using machine learning 

algorithms from the field of artificial intelligence. However, choosing a suitable 

machine learning algorithm for a recommender system is difficult because of the 

number of algorithms described in the literature. Researchers and practitioners 

developing recommender systems are left with little information about the current 

approaches in algorithm usage. Moreover, the development of recommender 

systems using machine learning algorithms often faces problems and raises 

questions that must be resolved. This paper presents a systematic review of the 

literature that analyzes the use of machine learning algorithms in recommender 

systems and identifies new research opportunities. The goals of this study are to (i) 

identify trends in the use or research of machine learning algorithms in 

recommender systems; (ii) identify open questions in the use or research of 

machine learning algorithms; and (iii) assist new researchers to position new 

research activity in this domain appropriately. The results of this study identify 

existing classes of recommender systems, characterize adopted machine learning 

approaches, discuss the use of big data technologies, identify types of machine 

learning algorithms and their application domains, and analyzes both main and 

alternative performance metrics. (C) 2017 Elsevier Ltd. All rights reserved. 

 

Greenleaf G., Mowbray A., Chung P. Building sustainable free legal advisory 

systems: Experiences from the history of AI & law //Computer Law & Security 

Review. – 2018. – . 34. – . 2. – . 314-326. 

The enthusiasm for artificial intelligence (AI) as a source of solutions to problems 

is not new. In law, from the early 1980s until at least the early 2000s, considerable 

work was done on developing 'legal expert systems.' As the DataLex project, we 
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participated in those developments, through research and publications, commercial 

and non-commercial systems, and teaching students application development. This 

paper commences with a brief account of that work to situate our perspective. The 

main aim of this paper is an assessment of what might be of value from the 

experience of the DataLex Project to contemporary use of 'AI and law' by free 

legal advice services, who must necessarily work within funding and other 

constraints in developing and sustaining such systems. We draw fifteen 

conclusions from this experience, which we consider are relevant to development 

of systems for free legal advice services. The desired result, we argue, is the 

development of integrated legal decision-support systems, not 'expert systems' or 

'robot lawyers'. We compare our insights with the approach of the leading recent 

text in the field, and with a critical review of the field over twenty-five years. We 

conclude that the approach taken by the DataLex Project, and now applied to free 

legal advice services, remains consistent with leading work in field of AI and law. 

The paper concludes with brief suggestions of what are the most desirable 

improvements to tools and platforms to enable development of free legal advice 

systems. The objectives of free access to legal information services have much in 

common with those of free legal advice services. The information resources that 

free access to law providers (including LIIs) can provide will often be those that 

free legal advice services will need to use to develop and sustain free legal 

advisory systems. There is therefore strong potential for valuable collaborations 

between these two types of services providers. (C) 2018 Graham Greenleaf, 

Andrew Mowbray & Philip Chung. Published by Elsevier Ltd. All rights reserved. 

 

Teicher M. H. et al. Differential effects of childhood neglect and abuse during 

sensitive exposure periods on male and female hippocampus //Neuroimage. – 

2018. – . 169. – . 443-452. 

The hippocampus is a highly stress susceptible structure and hippocampal 

abnormalities have been reported in a host of psychiatric disorders including major 
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depression and post-traumatic stress disorder (PTSD). The hippocampus appears to 

be particularly susceptible to early life stress with a graded reduction in volume 

based on number of types (multiplicity) or severity of maltreatment. We assessed 

whether the most important predictors of adult hippocampal volume were 

multiplicity, severity or duration of exposure or timing of maltreatment during 

developmental sensitive periods. 3T MRIs were collected on 336 unmedicated, 

right-handed subjects (132M/204F, 18-25 years). Exposure to broad categories of 

abuse and neglect during each year of childhood were assessed using the 

Maltreatment and Abuse Chronology of Exposure scale and evaluated using 

artificial intelligence and predictive analytics. Male hippocampal volume was 

predicted by neglect, but not abuse, up through 7 years of age. Female 

hippocampal volume was predicted by abuse, but not neglect, at 10, 11, 15 and 16 

years. Exposure at peak age had greater predictive importance than multiplicity, 

severity or duration. There were also marked gender differences in subfields and 

portions (head, body or tail) affected by exposure. History and symptoms of major 

depression, PTSD or anxiety disorders were not predictive of hippocampal volume 

once maltreatment was accounted for. Neglect appears to foster inadequate 

hippocampal development in males while abuse appears to produce a stress-related 

deficit in females. Studies assessing hippocampal volume in psychiatric disorders 

need to control for the gender-specific effects of abuse and neglect. 

 

Romaniuk R. S. IoT–review of critical issues //International Journal of Electronics 

and Telecommunications. – 2018. – . 64. – . 1. – . 95-102. 

Science - research transformation of the Internet of Things (IoT) has a number of 

colours and shadows, many dimensions including technical, social, community, 

financial, economic and civilization. This transformation has many wide 

development roads but also numerable pitfalls and traps. It does not take place 

solely at the level of scientific and technical progress and innovation. It 

preliminarily takes place in a complex socio-political-economic context, narrowed 
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for simplification as social acceptance and education only. Such acceptance, for 

example expressed simply by demand and market popularity, for simple items 

supplemented by useful functions, such as an iron that recognizes the type of fabric 

and matches its work accordingly, a completely autonomous vacuum cleaner, etc., 

is trivial. We aim at much deeper relations of IoT with society. If IoT were only 

adding such functionalities, it would not be worth the time to consider it here. IoT 

causes a lot of confusion for much more important reasons in many areas of life. 

Somewhere further on the potential paths of IoT development, it has been noted 

with interest, but also with anxiety, the possibility of its empowerment as local but 

also global, superintendent surveillance system, gathering enormous amounts of 

information, creating knowledge and making autonomous decisions. Potential 

subjectivity must include such attributes as acquiting from the creator, autonomy, 

consciousness, morality and further building by the society the whole legal system 

around the new entity. It will not be a single entity, it will be a whole virtual 

society, with electronic people. The consequences can be far-reaching and appear 

as an inevitable option on such a scale for the first time in the history of our human 

society. Overcoming certain barriers recognized by us may mean that the 

intelligence and consciousness are not only attributes of the human biological 

mind. Such reasoning, not without a reason, encounters strong resistance. 

However, there is a fundamental difference between the opposition to some genetic 

research and the potential modification of man himself, and the opposition to 

machine building, a system of superintendence that far exceeds the possibilities of 

a single man and of entire societies. 

 

Shahkarami A., Mohaghegh S. D., Hajizadeh Y. Assisted history matching using 

pattern recognition technology //International Journal of Oil, Gas and Coal 

Technology. – 2018. – . 17. – . 4. – . 412-442. 

This study examines the application of pattern recognition technologies to improve 

the time and effort required for completing successful history matching projects. 
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The pattern recognition capabilities of artificial intelligence and data mining 

techniques are used to develop a surrogate reservoir model (SRM), which is then 

employed to perform the assisted history matching process. A well-known 

reservoir model, PUNQ-S3, was selected to study the potentials of the SRM in an 

assisted history matching process. The SRM is a prototype of a full-field reservoir 

simulation model that demands a low development cost and has a high 

implementation pace. SRMs are built based on a spatio-temporal database, which 

includes different types of data extracted from a few realisations of the simulation 

model. The SRM was coupled with the differential evolution optimisation method 

to construct an automated history matching workflow. The results of this study 

prove the SRMs' capability in assisting history matching processes. 

 

Besold T. R., Uckelman S. L. Normative and descriptive rationality: from nature to 

artifice and back //Journal of Experimental & Theoretical Artificial Intelligence. – 

2018. – . 30. – . 2. – . 331-344. 

Rationality plays a key role in both the study of human reasoning and Artificial 

Intelligence (AI). Certain notions of rationality have been adopted in AI as guides 

for the development of intelligent machines and these notions have been given a 

normative function. The notions of rationality in AI are often taken to be closely 

related to conceptions of rationality in human contexts. In this paper, we argue that 

the normative role of rationality differs in the human and artificial contexts. While 

rationality in human-focused fields of study is normative, prescribing how humans 

ought to reason, the normative conception in AI is built on a notion of human 

rationality which is descriptive, not normative, in the human context, as AI aims at 

building agents which reason as humans do. In order to make this point, we review 

prominent notions of rationality used in psychology, cognitive science, and (the 

history of) philosophy, as well as in AI, and discuss some factors that contributed 

to rationality being assigned the differing normative statuses in the differing fields 

of study. We argue that while rationality' is a normative notion in both AI and in 
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human reasoning, the normativity of the AI conception of rationality' is grounded 

in a descriptive account of human rationality. 

 

Alarie B., Niblett A., Yoon A. H. How artificial intelligence will affect the practice 

of law //University of Toronto Law Journal. – 2018. – . 68. – . supplement 1. – 

. 106-124. 

Artificial intelligence is exerting an influence on all professions and industries. We 

have autonomous vehicles, instantaneous translation among the world's leading 

languages, and search engines that rapidly locate information anywhere on the web 

in a way that is tailored to a user's interests and past search history. Law is not 

immune from disruption by new technology. Software tools are beginning to affect 

various aspects of lawyers' work, including those tasks that historically relied upon 

expert human judgment, such as predicting court outcomes. These new software 

tools present new challenges and new opportunities. In the short run, we can expect 

greater legal transparency, more efficient dispute resolution, improved access to 

justice, and new challenges to the traditional organization of private law firms 

delivering legal services on a billable hour basis through a leveraged partner-

associate model. With new technology, lawyers will be empowered to work more 

efficiently, deepen and broaden their areas of expertise, and provide more value to 

clients. These developments will predictably transform both how lawyers do legal 

work and resolve disputes on behalf of their clients. In the longer term, it is 

difficult to predict what the impact of artificially intelligent tools will be, as 

lawyers incorporate them into their practice and expand their range of services on 

behalf of clients. 

 

Body R. Acute coronary syndromes diagnosis, version 2.0: Tomorrow's approach 

to diagnosing acute coronary syndromes? //Turkish Journal of Emergency 

Medicine. – 2018. 
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Chest pain accounts for approximately 6% of Emergency Department (ED) 

attendances and is the most common reason for emergency hospital admission. For 

many years, our approach to diagnosis has required patients to stay in hospital for 

at least 6–12 h to undergo serial biomarker testing. As less than one fifth of the 

patients undergoing investigation actually has an acute coronary syndrome (ACS), 

there is tremendous potential to reduce unnecessary hospital admissions. Recent 

advances in diagnostic technology have improved the efficiency of care pathways. 

Decision aids such as the Thrombolysis in Myocardial Infarction (TIMI) risk score 

and the History, Electrocardiogram, Age, Risk factors and Troponin (HEART) 

score enable rapid ‘rule out’ of ACS within hours of patients arriving in the ED. 

With high sensitivity cardiac troponin (hs-cTn) assays, approximately one third of 

patients can have ACS ‘ruled out’ with a single blood test, and up to two thirds 

could have an acute myocardial infarction ‘ruled out’ with a second sample taken 

after as little as 1 h. Building on those recent advances, this paper presents an 

overview of the principles behind the development of the Troponin-only 

Manchester Acute Coronary Syndromes (T-MACS) decision aid. This clinical 

prediction model could be used to ‘rule out’ and ‘rule in’ ACS following a single 

blood test and to calculate the probability of ACS for every patient. The future 

potential of this approach is then addressed, including practical applications of 

artificial intelligence, shared decision making, near-patient testing and 

personalized medicine. © 2018 The Emergency Medicine Association of Turkey. 

 

Akbulut A., Ertugrul E., Topcu V. Fetal health status prediction based on maternal 

clinical history using machine learning techniques //Computer Methods and 

Programs in Biomedicine. – 2018. – . 163. – . 87-100. 

Background and Objective: Congenital anomalies are seen at 1–3% of the 

population, probabilities of which are tried to be found out primarily through 

double, triple and quad tests during pregnancy. Also, ultrasonographical 

evaluations of fetuses enhance detecting and defining these abnormalities. About 
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60–70% of the anomalies can be diagnosed via ultrasonography, while the 

remaining 30–40% can be diagnosed after childbirth. Medical diagnosis and 

prediction is a topic that is closely related with e-Health and machine learning. e-

Health applications are critically important especially for the patients unable to see 

a doctor or any health professional. Our objective is to help clinicians and families 

to better predict fetal congenital anomalies besides the traditional pregnancy tests 

using machine learning techniques and e-Health applications. Methods: In this 

work, we developed a prediction system with assistive e-Health applications which 

both the pregnant women and practitioners can make use of. A performance 

comparison (considering Accuracy, F1-Score, AUC measures) was made between 

9 binary classification models (Averaged Perceptron, Boosted Decision Tree, 

Bayes Point Machine, Decision Forest, Decision Jungle, Locally-Deep Support 

Vector Machine, Logistic Regression, Neural Network, Support Vector Machine) 

which were trained with the clinical dataset of 96 pregnant women and used to 

process data to predict fetal anomaly status based on the maternal and clinical data. 

The dataset was obtained through maternal questionnaire and detailed evaluations 

of 3 clinicians from RadyoEmar radiodiagnostics center in Istanbul, Turkey. Our e-

Health applications are used to get pregnant women's health status and clinical 

history parameters as inputs, recommend them physical activities to perform 

during pregnancy, and inform the practitioners and finally the patients about 

possible risks of fetal anomalies as the output. Results: In this paper, the highest 

accuracy of prediction was displayed as 89.5% during the development tests with 

Decision Forest model. In real life testing with 16 users, the performance was 

87.5%. This estimate is sufficient to give an idea of fetal health before the patient 

visits the physician. Conclusions: The proposed work aims to provide assistive 

services to pregnant women and clinicians via an online system consisting of a 

mobile side for the patients, a web application side for their clinicians and a 

prediction system. In addition, we showed the impact of certain clinical data 

parameters of pregnant on the fetal health status, statistically correlated the 
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parameters with the existence of fetal anomalies and showed guidelines for future 

researches 

 

Akta , A. Z., & Orçun, E. R. A real-time strategy game, “GALLIPOLI WARS,” as 

a centennial tribute to the gallipoli campaign (1915–2015) //Journal of Defense 

Modeling and Simulation, 14(3). - P. 285-301. doi:10.1177/1548512916649455  

The same authors had reported a review of game development processes and 

methodologies in an earlier paper. In that paper, game design elements, such as the 

players, story, rules, objectives, procedures, conflict, and challenge, and their effect 

over gameplay were treated. Technical components in that paper included the 

render engine and rendering pipeline (fixed function pipeline and flexible 

pipeline), physics engine and physics-related techniques (collision detection, ray-

casting, etc.), game codes (for game mechanics, artificial intelligence, scenario 

creation, and management) and artwork contents (game level, three-dimensional 

(3D) models, two-dimensional maps for shaders, skeletal animation, and audio 

assets) that form a game. Along with their development processes and approaches, 

all of these technical and artwork components are applied on a case problem and 

are summarized in this paper. The case problem considered is a small part of 

Gallipoli or Dardanelles Wars in Ottoman history, as a real-time 3D strategy game. 

 

Alarie, B., Niblett, A., & Yoon, A. H. How artificial intelligence will affect the 

practice of law // University of Toronto Law Journal. - 68. - 106-124. 

doi:10.3138/utlj.2017-0052  

Artificial intelligence is exerting an influence on all professions and industries. We 

have autonomous vehicles, instantaneous translation among the world's leading 

languages, and search engines that rapidly locate information anywhere on the web 

in a way that is tailored to a user's interests and past search history. Law is not 

immune from disruption by new technology. Software tools are beginning to affect 

various aspects of lawyers' work, including those tasks that historically relied upon 
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expert human judgment, such as predicting court outcomes. These new software 

tools present new challenges and new opportunities. In the short run, we can expect 

greater legal transparency, more efficient dispute resolution, improved access to 

justice, and new challenges to the traditional organization of private law firms 

delivering legal services on a billable hour basis through a leveraged partner-

associate model. With new technology, lawyers will be empowered to work more 

efficiently, deepen and broaden their areas of expertise, and provide more value to 

clients. These developments will predictably transform both how lawyers do legal 

work and resolve disputes on behalf of their clients. In the longer term, it is 

difficult to predict what the impact of artificially intelligent tools will be, as 

lawyers incorporate them into their practice and expand their range of services on 

behalf of clients. 

 

Anderson, B. G., Prom, C. J., Hamilton, K., Hutchinson, J. A., Sammons, M., & 

Dolski, A. The cybernetics thought collective project: Using computational 

methods to reveal intellectual context in archival material // Paper presented at the 

Proceedings - 2017 IEEE International Conference on Big Data, Big Data 2017, 

2018-January. - P. 2213-2218. doi:10.1109/BigData.2017.8258171  

This paper discusses 'The Cybernetics Thought Collective: A History of Science 

and Technology Portal Project,' a collaborative effort among four institutions that 

maintain archival records vital to the exploration of cybernetic history - the 

University of Illinois at Urbana-Champaign, the American Philosophical Society, 

the British Library, and MIT. With recent grant funding from the NEH, the multi-

institutional team is developing a prototype web-portal and analysis-engine to 

provide access to archival material related to the development of the field of 

cybernetics, which influenced the development of modern computing and provided 

a common language to articulate similar questions about behavior across 

disciplines - regardless of whether the subject of study was animal, machine, or 

social group. The project is also enabling the digitization of the personal archives 
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of four founders of cybernetics - Heinz von Foerster, W. Ross Ashby, Warren S. 

McCulloch, and Norbert Wiener. Using computational methods based on advanced 

machine-learning algorithms to yield network and entity relationships maps from 

the digitized texts, this project seeks to create access to archival material that 

enables humanities scholars to better understand the development of cybernetic 

ideas and to enable scientists and engineers to reuse and access cybernetic data. 

 

Asala, H. I., Chebeir, J., Zhu, W., Gupta, I., Taleghani, A. D., & Romagnoli, J. A 

machine learning approach to optimize shale gas supply chain networks // Paper 

presented at the Proceedings - SPE Annual Technical Conference and Exhibition, 

he unsteady recovery of oil and gas prices in early 2017 led to an increase in 

drilling and hydraulic fracturing operations in North America liquid-rich shale 

plays. The increasing number of producing wells, in addition to re-fractured wells, 

impose the need for optimizing field development strategies and shale gas supply 

chain networks that maximize profitability. Moreover, operators must account for 

undulating natural gas demands both locally and externally in a persistently low oil 

price environment. In this paper, we adopt supervised machine learning approaches 

to forecast local natural gas demand as well as guide well re-frac candidature. Both 

serve as critical inputs for maximizing the net present value of any shale gas field 

development project. An optimized water management structure is also 

incorporated in the proposed framework to account for associated produced-water 

recycling. Considering a shale gas network in the Marcellus play, supply chain 

optimization was achieved using a mixed integer non-linear programming 

formulation. The Strategic Planning model relies on at least 4 major efforts 

including reservoir simulation, which in turn relies on output from a feed forward 

Neural Network (NN) algorithm. The trained NN algorithm was deemed suitable 

for recommending re-frac candidates, necessary decision variables for multiphase 

reservoir simulation. Finally, NPV optimization relied on a fourlayer Long Short-

Term Memory (LSTM) recurrent neural network, developed for forecasting local 
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shale gas demand. Both neural network algorithms were scripted using python. 17 

non-redundant parameters were mined for 250 wells in the case study. The t-

Distributed Stochastic Neighbor Embedding technique was used to visualize 

related low dimensional manifolds within the highdimensional data set, and a NN 

algorithm was used to obtain probabilities of misclassification. The wellpads in the 

case study superstructure are modeled using compositional reservoir simulation. 

Each reservoir model is tuned by history matching production and pressure data for 

designated producing wells. Alternative field development strategies (including re-

fracturing) are then simulated for a 10-year planning horizon to generate gas and 

water rate decline profiles. Using the LSTM developed, local gas demand is 

forecasted using data sets created from multivariate time-dependent local and 

global variables affecting shale gas demand. The LSTM algorithm is derived by 

convolving some features from the raw data set, with finedtuned weights, with the 

objective of minimizing a pre-defined demand error function. The results obtained 

show that application of this integrated approach can give operators a calculated 

advantage, preventing erroneous feedback of project profitability but allowing 

early time decision-making that maximizes shale asset NPV. Copyright 2017, 

Society of Petroleum Engineers. 

 

Balyo, T., Heule, M. J. H., & Järvisalo, M. SAT competition 2016: Recent 

developments // Paper presented at the 31st AAAI Conference on Artificial 

Intelligence, AAAI 2017. - P. 5061-5063.  

We give an overview of SAT Competition 2016, the 2016 edition of the famous 

competition for Boolean satisfiability (SAT) solvers with over 20 years of history. 

A key aim is to point out "what's hot" in SAT competitions in 2016, i.e., new 

developments in the competition series, including new competition tracks and new 

solver techniques implemented in some of the award-winning solvers. © Copyright 

2017, Association for the Advancement of Artificial Intelligence (www.aaai.org). 

All rights reserved. 
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Besold, T. R., & Uckelman, S. L. Normative and descriptive rationality: From 

nature to artifice and back // Journal of Experimental and Theoretical Artificial 

Intelligence, 30(2). - P. 331-344. doi:10.1080/0952813X.2018.1430860  

Rationality plays a key role in both the study of human reasoning and Artificial 

Intelligence (AI). Certain notions of rationality have been adopted in AI as guides 

for the development of intelligent machines and these notions have been given a 

normative function. The notions of rationality in AI are often taken to be closely 

related to conceptions of rationality in human contexts. In this paper, we argue that 

the normative role of rationality differs in the human and artificial contexts. While 

rationality in human-focused fields of study is normative, prescribing how humans 

ought to reason, the normative conception in AI is built on a notion of human 

rationality which is descriptive, not normative, in the human context, as AI aims at 

building agents which reason as humans do. In order to make this point, we review 

prominent notions of rationality used in psychology, cognitive science, and (the 

history of) philosophy, as well as in AI, and discuss some factors that contributed 

to rationality being assigned the differing normative statuses in the differing fields 

of study. We argue that while ‘rationality’ is a normative notion in both AI and in 

human reasoning, the normativity of the AI conception of ‘rationality’ is grounded 

in a descriptive account of human rationality.  

 

Bie, W., Li, K., Zhang, R., Huang, Y., Fang, Q., Hu, J., & Qian, J. Research on the 

development trend of brain controlled cars // SAE Technical Papers, 2018-

August(August). doi:10.4271/2018-01-1587  

This paper studies the development trend of the brain controlled cars. A brain 

controlled car is a new application of the brain-computer interface (BCI) to the on-

road motor vehicles. As a new frontier science, the relevant studies are exploratory 

and still at an early stage. The prospect of the brain controlled cars is also unclear. 

In this paper, we summarizes the research status of the brain controlled cars based 
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on both the academic articles and publicly released demo cars. The research 

history, the achievable control functions, the vehicle types that implemented on, 

the testing scenarios and the technology roadmaps are elaborated. According to the 

development traces of both the intelligent connected vehicle (ICV) and the 

artificial intelligence (AI) technologies, we predicted the development trend of the 

brain controlled cars. This paper is from a novel angel that considering BCI 

technology as one of the driver assistance methods to make the driving experience 

more intelligent, more safe and reliable, more comfortable, and more compliant to 

the driver's intention. The main finding of this paper is that human-computer 

collaborative driving by the hybrid-augmented intelligence is the irresistible trend 

of the brain controlled cars. The hybrid-augmented intelligence will mainly act on 

the environment perception module, the decision-making & planning module and 

the control & execution module of an autonomous driving car to achieve the full 

autonomous driving in the open traffic and maximally ensure the driving safety. 

Additionally, applying BCI technology to the human-computer interface (HMI) in 

a car makes the driving experiences more "people oriented". This paper plays a 

positive role in promoting the applications of BCI technology to the on-road motor 

vehicles, accelerating the development of ICV, as well as improving our future 

driving experiences. 

 

Body, R. Acute coronary syndromes diagnosis, version 2.0: Tomorrow's approach 

to diagnosing acute coronary syndromes? // Turkish Journal of Emergency 

Medicine, 18(3). - P. 94-99. doi:10.1016/j.tjem.2018.05.005  

Chest pain accounts for approximately 6% of Emergency Department (ED) 

attendances and is the most common reason for emergency hospital admission. For 

many years, our approach to diagnosis has required patients to stay in hospital for 

at least 6–12 h to undergo serial biomarker testing. As less than one fifth of the 

patients undergoing investigation actually has an acute coronary syndrome (ACS), 

there is tremendous potential to reduce unnecessary hospital admissions. Recent 
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advances in diagnostic technology have improved the efficiency of care pathways. 

Decision aids such as the Thrombolysis in Myocardial Infarction (TIMI) risk score 

and the History, Electrocardiogram, Age, Risk factors and Troponin (HEART) 

score enable rapid ‘rule out’ of ACS within hours of patients arriving in the ED. 

With high sensitivity cardiac troponin (hs-cTn) assays, approximately one third of 

patients can have ACS ‘ruled out’ with a single blood test, and up to two thirds 

could have an acute myocardial infarction ‘ruled out’ with a second sample taken 

after as little as 1 h. Building on those recent advances, this paper presents an 

overview of the principles behind the development of the Troponin-only 

Manchester Acute Coronary Syndromes (T-MACS) decision aid. This clinical 

prediction model could be used to ‘rule out’ and ‘rule in’ ACS following a single 

blood test and to calculate the probability of ACS for every patient. The future 

potential of this approach is then addressed, including practical applications of 

artificial intelligence, shared decision making, near-patient testing and 

personalized medicine. 

 

Browne, C. Back to the past: Ancient games as a new AI frontier // Paper presented 

at the AAAI Workshop - Technical Report, , WS-17-01 - WS-17-15. P. 1025-1026.  

This short note proposes the study of ancient games as a new frontier for game AI 

research. This aspect of games research has been largely neglected so far from an 

AI perspective, but could benefit significantly from the application of modern 

computational techniques. While other AI researchers tackle increasingly complex 

games and explore new modes of play that lie ahead, I wish to go in the other 

direction: back to the simpler games of our ancestors and the origins of play. The 

development of games goes hand-in-hand with the development of culture 

(Huizinga 1950) and games provide a window of insight onto our cultural past. 

However, there are still large gaps in our knowledge of the history of early games, 

which I believe modern AI techniques can help to clarify.  
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Caspani, S., Brumana, R., Oreni, D., & Previtali, M. Virtual museums as digital 

storytellers for dissemination of built environment: Possible narratives and 

outlooks for appealing and rich encounters with the past // Paper presented at the 

International Archives of the Photogrammetry, Remote Sensing and Spatial 

Information Sciences - ISPRS Archives, 42(2W5). - P. 113-119. doi:10.5194/isprs-

archives-XLII-2-W5-113-2017  

Virtual Museums (VMs) have emerged from the ongoing crossbreeding process 

between museums and digital technologies as an additional "channel" for 

disseminating content and providing knowledge about cultural heritage. VMs is a 

concept still in definition, as this paper attempts to briefly retrace, the recognition 

of its potential has motivated our efforts for further developments. Core questions 

that motivated the first phase of the research presented have been: can digital 

storytelling become the key feature of future VMs? May narratives approach 

support communication and understanding of cultural heritage providing enriching 

encounters with the past? May complex systems, such as the built environment and 

landscape (characterized by space-Time relations among elements, that are often 

difficult to read or appreciate) find in digital storytelling a method that exploits 

their values as documents and palimpsests of human history? Can an increased 

awareness of the past contribute to support a sense of belonging and identity 

construction? Which kind of stories can be currently designed with the existing 

tools? The paper, after an introductory overview, provides a tentative reply to these 

questions combining the main findings offered by a series of recent studies related 

to this scenario with some preliminary direct investigations and, eventually, it 

proposes some outlooks for future developments. 

 

Chan, M. T., Chan, C., & Gelowitz, C. Development of a cognitive vehicle system 

for simulation of driving behavior // Paper presented at the Proceedings of 2016 

IEEE 15th International Conference on Cognitive Informatics and Cognitive 

Computing, ICCI*CC 2016. - P. 383-387. doi:10.1109/ICCI-CC.2016.7862065  
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This paper presents Racer, a car-racing simulator where the human player races a 

car against three game-controlled cars in a three-dimensional environment. The 

game incorporates artificial intelligence (AI) techniques, and the objective of AI in 

video games is not to defeat the human player, but to provide the player with a 

challenging and enjoyable experience. The game is a software simulation that 

incorporates considerations of human driving behavior. The paper provides a brief 

history of AI techniques in games, presents the use of AI techniques in 

contemporary video games, and discusses the contemporary video game AI 

techniques that were implemented in the development of Racer. 

 

Chang, S. The fourth industrial revolution and changes in the future medical world 

// Journal of the Korean Medical Association, 60(11). - P. 856-858. 

doi:10.5124/jkma.2017.60.11.856  

The first three industrial revolutions that took place in history provided people with 

opportunities to live rich lives, along with cultural benefits. However, with regards 

to the fourth industrial revolution, which is expected to be completed in the next 10 

to 20 years, deep fears are present in the midst of coexisting expectations and 

worries. Unemployment and the polarization of wealth are problems that the fourth 

industrial revolution is expected to bring about, and the medical world will also 

face considerable and fundamental difficulties due to the emergence of artificial 

intelligence. Based on a review of several arguments and predictive theories that 

have been presented thus far, the author would like to make the following 

proposals. The fact that the emergence of artificial intelligence will revolutionize 

the foundations of the medical world should be clearly recognized. With regards to 

medical treatment using artificial intelligence, we should be very concerned about 

whether doctors will be the masters or the slaves of artificial intelligence, and if we 

are to become the main agents of the age of artificial intelligence, now is the time 

to engage in careful introspection about what we should do. Medicine will be 

transformed into predictive medicine in the future thanks to the fusion of 
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information and communications technology with precision medicine, supported 

by the development of genomics, proteomics, and cytomics. As we enter the age of 

the fourth industrial revolution, doctors should recognize the fact that only 

emotionally sensitive approaches to treating patients and interdisciplinary 

collaboration will protect us. 

 

General problems of artificial intelligence 
 

Al-Hroob, A., Imam, A. T., & Al-Heisa, R. The use of artificial neural networks 

for extracting actions and actors from requirements document // Information and 

Software Technology. - 101. - P. 1-15. doi:10.1016/j.infsof.2018.04.010  

Context: The automatic extraction of actors and actions (i.e., use cases) of a system 

from natural language-based requirement descriptions, is considered a common 

problem in requirements analysis. Numerous techniques have been used to resolve 

this problem. Examples include rule-based (e.g., inference), keywords, query (e.g., 

bi-grams), library maintenance, semantic business vocabularies, and rules. The 

question remains: can combination of natural language processing (NLP) and 

artificial neural networks (ANNs) perform this job successfully and effectively? 

Objective: This paper proposes a new approach to automatically identify actors and 

actions in a natural language-based requirements’ description of a system. Included 

are descriptions of how NLP plays an important role in extracting actors and 

actions, and how ANNs can be used to provide definitive identification. Method: 

We used an NLP parser with a general architecture for text engineering, producing 

lexicons, syntaxes, and semantic analyses. An ANN was developed using five 

different use cases, producing different results due to their complexity and 

linguistic formation. Results: Binomial classification accuracy techniques were 

used to evaluate the effectiveness of this approach. Based on the five use cases, the 

results were 17–63% for precision, 5–6100% for recall, and 29–71% for F-
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measure. Conclusion: We successfully used a combination of NLP and ANN 

artificial intelligence techniques to reveal specific domain semantics found in a 

software requirements specification. An Intelligent Technique for Requirements 

Engineering (IT4RE) was developed to provide a semi-automated approach, 

classified as Intelligent Computer Aided Software Engineering (I-CASE). 

 

Babaoglu, O., & Sirbu, A. Cognified distributed computing // Paper presented at 

the Proceedings - International Conference on Distributed Computing Systems, 

2018-July. - P. 1180-1191. doi:10.1109/ICDCS.2018.00118  

Cognification - the act of transforming ordinary objects or processes into their 

intelligent counterparts through Data Science and Artificial Intelligence - is a 

disruptive technology that has been revolutionizing disparate fields ranging from 

corporate law to medical diagnosis. Easy access to massive data sets, data analytics 

tools and High-Performance Computing (HPC) have been fueling this revolution. 

In many ways, cognification is similar to the electrification revolution that took 

place more than a century ago when electricity became a ubiquitous commodity 

that could be accessed with ease from anywhere in order to transform mechanical 

processes into their electrical counterparts. In this paper, we consider two 

particular forms of distributed computing - Data Centers and HPC systems - and 

argue that they are ripe for cognification of their entire ecosystem, ranging from 

top-level applications down to low-level resource and power management services. 

We present our vision for what 'Cognified Distributed Computing' might look like 

and outline some of the challenges that need to be addressed and new technologies 

that need to be developed in order to make it a reality. In particular, we examine 

the role cognification can play in tackling power consumption, resiliency and 

management problems in these systems. We describe intelligent software-based 

solutions to these problems powered by on-line predictive models built from 

streamed real-time data. While we cast the problem and our solutions in the 

context of large Data Centers and HPC systems, we believe our approach to be 
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applicable to distributed computing in general. We believe that the traditional 

systems research agenda has much to gain by crossing discipline boundaries to 

include ideas and techniques from Data Science, Machine Learning and Artificial 

Intelligence. 

 

Bao, J., Gong, Y., Duan, N., Zhou, M., & Zhao, T. Question generation with 

doubly adversarial nets // IEEE/ACM Transactions on Audio Speech and 

Language Processing. - 26(11). P. 2230-2239. doi:10.1109/TASLP.2018.2859777  

We study the problem of question generation on a specific domain, where there are 

no labeled data. To address this problem, we propose a novel neural question 

generation approach called DoubAN, or doubly adversarial nets, which fully 

utilizes labeled data from other domains (source domains) and unlabeled data from 

the target domain. Learning a DoubAN involves two adversarial procedures 

between a question generator and two adversaries. One adversary is a domain-

classification discriminator (DC-Dis), which is designed to help the generator learn 

domain-general representations of the input text. The other is a question-answering 

discriminator (QA-Dis), which provides more training data with estimated reward 

scores for generated text-question pairs. We conduct experiments on the SQuAD 

dataset as target-domain unlabeled data and the NewsQA dataset as source-domain 

labeled data. Experiment results show that our DoubAN achieves better results 

than baselines. Compared to model variants, which adopt only DC-Dis or QA-Dis, 

we find that the DC-Dis and QA-Dis indirectly interact with each other and jointly 

improve the quality of generated questions on the target domain. Moreover, 

extensive analysis and discussion prove the reasonableness and effectiveness of 

our proposed approach. 

 

BenSaleh, M. S., Sharaf-Dabbagh, Y., Hajj, H., Saghir, M. A. R., Akkary, H., 

Artail, H., . . . Qasim, S. M. Optimal task scheduling for distributed cluster with 
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active storage devices and accelerated nodes // IEEE Access, 

doi:10.1109/ACCESS.2018.2867683  

With advancements in compute-intensive and memory-bound applications, the 

need for faster and more energy-efficient processing platforms continue. In support 

of these advancements, heterogeneous platforms have been proposed to enhance 

the performance and efficiency in the cloud. These platforms include field 

programmable gate arrays (FPGAs) and graphical processing units (GPUs) in 

addition to general-purpose processors (GPP). Furthermore, there is a strong 

interest in advancing active solid-state drives (SSD) to support both storage and 

computation. In this paper, we present a generic formulation to support the 

modeling of such a heterogeneous cloud environment, without being specific to a 

particular cloud platform such as Spark or Hadoop. We represent the cloud as a 

collection of clients, middleware control nodes, and high performance compute 

nodes (HPN), where the HPNs represent options of advanced compute 

technologies in a heterogeneous cloud. The objective of the paper is to present a 

simple and efficient formulation for scheduling applications in such a 

heterogeneous cloud. Consistent with recent software modeling of artificial 

intelligence (AI) applications, we propose to map applications into directed acyclic 

graph (DAG) representations of tasks. The optimization problem is then 

formulated to infer the best scheduling of tasks on the HPNs, while minimizing the 

overall execution time and data communication delays between nodes. Unlike 

existing scheduling algorithms that assume equal performance across nodes, our 

formulation explicitly takes into account the different compute capabilities of the 

heterogeneous nodes. The resulting task scheduling is then evaluated to provide 

insights into the performance gains with the proposed advanced heterogeneous 

cloud computing environment. The results show improved performance when 

comparing the proposed task-scheduling algorithm with the genetic algorithm 

(GA) and heterogeneous earliest finish time (HEFT) algorithms. We also show the 
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performance gains achieved with the optimal task scheduling on a heterogeneous 

cloud system as compared with a conventional CPU-only cloud system. 

 

Brzezinski, D., Stefanowski, J., Susmaga, R., & Szcz ch, I. Visual-based analysis 

of classification measures and their properties for class imbalanced problems // 

Information Sciences. - 462. - P. 242-261. doi:10.1016/j.ins.2018.06.020  

With a plethora of available classification performance measures, choosing the 

right metric for the right task requires careful thought. To make this decision in an 

informed manner, one should study and compare general properties of candidate 

measures. However, analysing measures with respect to complete ranges of their 

domain values is a difficult and challenging task. In this study, we attempt to 

support such analyses with a specialized visualisation technique, which operates in 

a barycentric coordinate system using a 3D tetrahedron. Additionally, we adapt this 

technique to the context of imbalanced data and put forward a set of measure 

properties, which should be taken into account when examining a classification 

performance measure. As a result, we compare 22 popular measures and show 

important differences in their behaviour. Moreover, for parametric measures such 

as the F  and IBA (G-mean), we analytically derive parameter thresholds that 

pinpoint the changes in measure properties. Finally, we provide an online 

visualisation tool that can aid the analysis of measure variability throughout their 

entire domains. 

 

Ernst, O. K., Bartol, T., Sejnowski, T., & Mjolsness, E. Learning dynamic 

boltzmann distributions as reduced models of spatial chemical kinetics // Journal of 

Chemical Physics. - 149(3). doi:10.1063/1.5026403  

Finding reduced models of spatially distributed chemical reaction networks 

requires an estimation of which effective dynamics are relevant. We propose a 

machine learning approach to this coarse graining problem, where a maximum 

entropy approximation is constructed that evolves slowly in time. The dynamical 
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model governing the approximation is expressed as a functional, allowing a 

general treatment of spatial interactions. In contrast to typical machine learning 

approaches which estimate the interaction parameters of a graphical model, we 

derive Boltzmann-machine like learning algorithms to estimate directly the 

functionals dictating the time evolution of these parameters. By incorporating 

analytic solutions from simple reaction motifs, an efficient simulation method is 

demonstrated for systems ranging from toy problems to basic biologically relevant 

networks. The broadly applicable nature of our approach to learning spatial 

dynamics suggests promising applications to multiscale methods for spatial 

networks, as well as to further problems in machine learning. 

 

Finot, C., Gukov, I., Hammani, K., & Boscolo, S. Nonlinear sculpturing of optical 

pulses with normally dispersive fiber-based devices // Optical Fiber Technology. - 

45. - P. 306-312. doi:10.1016/j.yofte.2018.08.007  

We present a general method to determine the parameters of nonlinear pulse 

shaping systems based on pulse propagation in a normally dispersive fiber that are 

required to achieve the generation of pulses with various specified temporal 

properties. The nonlinear shaping process is reduced to a numerical optimization 

problem over a three-dimensional space, where the intersections of different 

surfaces provide the means to quickly identify the sets of parameters of interest. 

We also show that the implementation of a machine-learning strategy can 

efficiently address the multi-parameter optimization problem being studied. 

 

Gossett, E., Toher, C., Oses, C., Isayev, O., Legrain, F., Rose, F., . . . Curtarolo, S. 

AFLOW-ML: A RESTful API for machine-learning predictions of materials 

properties // Computational Materials Science. - 152. - P. 134-145. 

doi:10.1016/j.commatsci.2018.03.075  

Machine learning approaches, enabled by the emergence of comprehensive 

databases of materials properties, are becoming a fruitful direction for materials 
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analysis. As a result, a plethora of models have been constructed and trained on 

existing data to predict properties of new systems. These powerful methods allow 

researchers to target studies only at interesting materials – neglecting the non-

synthesizable systems and those without the desired properties – thus reducing the 

amount of resources spent on expensive computations and/or time-consuming 

experimental synthesis. However, using these predictive models is not always 

straightforward. Often, they require a panoply of technical expertise, creating 

barriers for general users. AFLOW-ML (AFLOW Machine Learning) overcomes 

the problem by streamlining the use of the machine learning methods developed 

within the AFLOW consortium. The framework provides an open RESTful API to 

directly access the continuously updated algorithms, which can be transparently 

integrated into any workflow to retrieve predictions of electronic, thermal and 

mechanical properties. These types of interconnected cloud-based applications are 

envisioned to be capable of further accelerating the adoption of machine learning 

methods into materials development. 

 

Hachmann, J., Afzal, M. A. F., Haghighatlari, M., & Pal, Y. Building and 

deploying a cyberinfrastructure for the data-driven design of chemical systems and 

the exploration of chemical space // Molecular Simulation. - 44(11). - P. 921-929. 

doi:10.1080/08927022.2018.1471692  

The use of modern data science has recently emerged as a promising new path to 

tackling the complex challenges involved in the creation of next-generation 

chemistry and materials. However, despite the appeal of this potentially 

transformative development, the chemistry community has yet to incorporate it as 

a central tool in every-day work. Our research program is designed to enable and 

advance this emerging research approach. It is centred around the creation of a 

software ecosystem that brings together physics-based modelling, high-throughput 

in silico screening and data analytics (i.e. the use of machine learning and 

informatics for the validation, mining and modelling of chemical data). This 
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cyberinfrastructure is devised to offer a comprehensive set of data science 

techniques and tools as well as a general-purpose scope to make it as versatile and 

widely applicable as possible. It also emphasises user-friendliness to make it 

accessible to the community at large. It thus provides the means for the large-scale 

exploration of chemical space and for a better understanding of the hidden 

mechanisms that determine the properties of complex chemical systems. Such 

insights can dramatically accelerate, streamline and ultimately transform the way 

chemical research is conducted. Aside from serving as a production-level tool, our 

cyberinfrastructure is also designed to facilitate and assess methodological 

innovation. Both the software and method development work are driven by 

concrete molecular design problems, which also allow us to assess the efficacy of 

the overall cyberinfrastructure. 

 

Isbister, J. B., Eguchi, A., Ahmad, N., Galeazzi, J. M., Buckley, M. J., & Stringer, 

S. A new approach to solving the featurebinding problem in primate vision // 

Interface Focus. - 8(4). doi:10.1098/rsfs.2018.0021 

We discuss a recently proposed approach to solve the classic feature-binding 

problem in primate vision that uses neural dynamics known to be present within 

the visual cortex. Broadly, the feature-binding problem in the visual context 

concerns not only how a hierarchy of features such as edges and objects within a 

scene are represented, but also the hierarchical relationships between these features 

at every spatial scale across the visual field. This is necessary for the visual brain 

to be able to make sense of its visuospatial world. Solving this problem is an 

important step towards the development of artificial general intelligence. In neural 

network simulation studies, it has been found that neurons encoding the binding 

relations between visual features, known as binding neurons, emerge during visual 

training when key properties of the visual cortex are incorporated into the models. 

These biological network properties include (i) bottom-up, lateral and top-down 

synaptic connections, (ii) spiking neuronal dynamics, (iii) spike timing-dependent 
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plasticity, and (iv) a random distribution of axonal transmission delays (of the 

order of several milliseconds) in the propagation of spikes between neurons. After 

training the network on a set of visual stimuli, modelling studies have reported 

observing the gradual emergence of polychronization through successive layers of 

the network, in which subpopulations of neurons have learned to emit their spikes 

in regularly repeating spatio-temporal patterns in response to specific visual 

stimuli. Such a subpopulation of neurons is known as a polychronous neuronal 

group (PNG). Some neurons embedded within these PNGs receive convergent 

inputs from neurons representing lower-and higher-level visual features, and thus 

appear to encode the hierarchical binding relationship between features. Neural 

activity with this kind of spatio-temporal structure robustly emerges in the higher 

network layers even when neurons in the input layer represent visual stimuli with 

spike timings that are randomized according to a Poisson distribution. The 

resulting hierarchical representation of visual scenes in such models, including the 

representation of hierarchical binding relations between lower-and higher-level 

visual features, is consistent with the hierarchical phenomenology or subjective 

experience of primate vision and is distinct from approaches interested in 

segmenting a visual scene into a finite set of objects. 

 

Jenab, K., & Pineau, J. Automation of air traffic management using fuzzy logic 

algorithm to integrate unmanned aerial systems into the national airspace // 

International Journal of Electrical and Computer Engineering. - 8(5). - P. 3169-

3178. doi:10.11591/ijece.v8i5.pp.3169-3178  

Unmanned Aircraft Systems (UAS) have been increasing in popularity in personal, 

commercial, and military applications. The increase of the use of UAS poses a 

significant risk to general air travel, and will burden an already overburdened Air 

Traffic Control (ATC) network if the Air Traffic Management (ATM) system does 

not undergo a revolutionary change. Already there have been many near misses 

reported in the news with personal hobbyist UAS flying in controlled airspace near 
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airports almost colliding with manned aircraft. The expected increase in the use of 

UAS over the upcoming years will exacerbate this problem, leading to a 

catastrophic incident involving substantial damage to property or loss of life. ATC 

professionals are already overwhelmed with the air traffic that exists today with 

only manned aircraft. With UAS expected to perform many tasks in the near 

future, the number of UAS will greatly outnumber the manned aircraft and 

overwhelm the ATC network in short order to the point where the current system 

will be rendered extremely dangerous, if not useless. This paper seeks to explore 

the possibility of using the artificial intelligence concept of fuzzy logic to automate 

the ATC system in order to handle the increased traffic due to UAS safely and 

efficiently. Automation would involve an algorithm to perform arbitration between 

aircraft based on signal input to ATC ground stations from aircraft, as well as 

signal output from the ATC ground stations to the aircraft. Fuzzy logic would be 

used to assign weights to the many different variables involved in ATM to find the 

best solution, which keeps aircraft on schedule while avoiding other aircraft, 

whether they are manned or unmanned. The fuzzy logic approach would find the 

weighted values for the available variables by running a simulation of air traffic 

patterns assigning different weights per simulation run, over many different runs of 

the simulation, until the best values are found that keep aircraft on schedule and 

maintain the required separation of aircraft. 

 

Khokhar, M. J., Spetebroot, T., & Barakat, C. An online sampling approach for 

controlled experimentation and QoE modeling // Paper presented at the IEEE 

International Conference on Communications, 2018-May. 

doi:10.1109/ICC.2018.8422954  

Predicting Quality of Experience (QoE) of end users from available network 

Quality of Service (QoS) measurements is of significant importance for today's 

network and content providers. This can be achieved by using application-specific 

QoE models that map the network QoS to the output QoE. QoS-QoE models can 
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be built by training supervised machine learning algorithms with training data 

consisting of the mappings of the input network QoS to the output QoE. In most 

ML works on QoE modeling, the training data is usually gathered in the wild 

inside the core of the service or the content provider networks. However, such data 

is not easily accessible to the general research community. Consequently, the 

training data if not available before hand, needs to be built up by controlled 

experimentation. Here, the fundamental challenge is the sheer amount of time 

consumed in collecting the datasets needed to model the QoE. Considering this 

problem, we present here a framework of controlled experimentation based on 

active learning, that allows collecting rich datasets covering the experimental space 

intelligently. We perform a rigorous analysis of our approach and demonstrate the 

performance improvement over conventional pool based uncertainty sampling for a 

particular use case of YouTube video streaming. 

 

Purcalla Arrufi, J., & Kirsch, A. Motion categorisation: Representing velocity 

qualitatively // Cognitive Systems Research. - 52. - P. 117-131. 

doi:10.1016/j.cogsys.2018.06.005  

Categorising is arguably one of the first steps in cognition, because it enables high-

level cognitive processing. For a similar reason, categorising is a first step—a 

preprocessing step—in artificial intelligence, specifically in decision-making, 

reasoning, and natural language processing. In this paper we categorise the motion 

of entities. Such categorisations, also known as qualitative representations, 

represent the preprocessing step for navigation problems with dynamical obstacles. 

As a central result, we present a general method to generate categorisations of 

motion based on categorisations of space. We assess its general validity by 

generating two categorisations of motion from two different spatial categorisations. 

We show examples of how the categorisations of motion describe and control 

trajectories. We also establish its soundness in cognitive and mathematical 

principles. 
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Qiao, L., Zhang, L., Chen, S., & Shen, D. Data-driven graph construction and 

graph learning: A review // Neurocomputing. - 312. - P. 336-351. 

doi:10.1016/j.neucom.2018.05.084  

A graph is one of important mathematical tools to describe ubiquitous relations. In 

the classical graph theory and some applications, graphs are generally provided in 

advance, or can at least be defined clearly. Thus, the main focus is to 

measure/analyze the graphs for mining informative patterns. However, for many 

real-world scenarios, the graph is often uncertain due to the fact that data 

associated with the vertices in the graph are high-dimensional, noisy, differently 

distributed, and even no clear definition. As a result, one needs to design or learn 

graphs from data prior to any analysis, which in turn affects the subsequent tasks. 

Therefore, constructing a high-quality graph has become an increasingly hot 

research problem, which inspired many graph construction methods being 

proposed in the past years. Since there has been no systematic summary on this 

topic, in this paper, we review the main-stream graph construction/learning 

methods involved in both general machine learning algorithms (including semi-

supervised learning, clustering, manifold learning, and spectral kernel learning, 

etc.) and some specific applications (especially, the modeling and analysis of 

functional brain connectivity). Additionally, we introduce a matrix-regularized 

graph learning framework that can benefit to unify some existing graph 

construction models and develop new graph learning algorithms. Finally, we 

discuss several related topics and some promising research directions in this field. 

 

Qin, C., Yao, D., Shi, Y., & Song, Z. Computer-aided detection in chest 

radiography based on artificial intelligence: A survey // BioMedical Engineering 

Online. - 17(1). doi:10.1186/s12938-018-0544-y  

As the most common examination tool in medical practice, chest radiography has 

important clinical value in the diagnosis of disease. Thus, the automatic detection 
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of chest disease based on chest radiography has become one of the hot topics in 

medical imaging research. Based on the clinical applications, the study conducts a 

comprehensive survey on computer-aided detection (CAD) systems, and especially 

focuses on the artificial intelligence technology applied in chest radiography. The 

paper presents several common chest X-ray datasets and briefly introduces general 

image preprocessing procedures, such as contrast enhancement and segmentation, 

and bone suppression techniques that are applied to chest radiography. Then, the 

CAD system in the detection of specific disease (pulmonary nodules, tuberculosis, 

and interstitial lung diseases) and multiple diseases is described, focusing on the 

basic principles of the algorithm, the data used in the study, the evaluation 

measures, and the results. Finally, the paper summarizes the CAD system in chest 

radiography based on artificial intelligence and discusses the existing problems and 

trends. 

 

Salehi, H., & Burgueño, R. Emerging artificial intelligence methods in structural 

engineering // Engineering Structures. - 171. - P. 170-189. 

doi:10.1016/j.engstruct.2018.05.084  

Artificial intelligence (AI) is proving to be an efficient alternative approach to 

classical modeling techniques. AI refers to the branch of computer science that 

develops machines and software with human-like intelligence. Compared to 

traditional methods, AI offers advantages to deal with problems associated with 

uncertainties and is an effective aid to solve such complex problems. In addition, 

AI-based solutions are good alternatives to determine engineering design 

parameters when testing is not possible, thus resulting in significant savings in 

terms of human time and effort spent in experiments. AI is also able to make the 

process of decision making faster, decrease error rates, and increase computational 

efficiency. Among the different AI techniques, machine learning (ML), pattern 

recognition (PR), and deep learning (DL) have recently acquired considerable 

attention and are establishing themselves as a new class of intelligent methods for 
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use in structural engineering. The objective of this review paper is to summarize 

techniques concerning applications of the noted AI methods in structural 

engineering developed over the last decade. First, a general introduction to AI is 

presented and the importance of AI in structural engineering is described. 

Thereafter, a review of recent applications of ML, PR, and DL in the field is 

provided, and the capability of such methods to address the restrictions of 

conventional models are discussed. Further, the advantages of employing such 

algorithmic methods are discussed in detail. Finally, potential research avenues and 

emerging trends for employing ML, PR, and DL are presented, and their 

limitations are discussed. 

 

Santos, Y. D., Matos, V. B., Ribeiro, M. M., & Wassermann, R. Partial meet 

pseudo-contractions // International Journal of Approximate Reasoning. - 103. - P. 

11-27. doi:10.1016/j.ijar.2018.08.006  

In the AGM paradigm for belief revision, epistemic states are represented by 

logically closed sets of sentences, the so-called belief sets. An alternative approach 

uses belief bases, arbitrary sets of sentences. Both approaches have their problems 

when it comes to contraction operations. Belief bases are more expressive, but, at 

the same time, they present a serious syntax dependence. Between those two 

extremes lie a whole gamut of operations called pseudo-contractions, some of 

which may be interesting alternatives to the classical ones, providing a good 

balance between syntax dependence and expressivity. In this paper we explore 

some very natural and general constructions for pseudo-contractions, showing 

some of their properties and giving their axiomatic characterizations. We also 

illustrate possible practical scenarios where they can be employed. 

 

Tang, J., Tian, Y., Liu, X., Li, D., Lv, J., & Kou, G. Improved multi-view 

privileged support vector machine // Neural Networks. - 106. P. - 96-109. 

doi:10.1016/j.neunet.2018.06.017  
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Multi-view learning (MVL) concentrates on the problem of learning from the data 

represented by multiple distinct feature sets. The consensus and complementarity 

principles play key roles in multi-view modeling. By exploiting the consensus 

principle or the complementarity principle among different views, various 

successful support vector machine (SVM)-based multi-view learning models have 

been proposed for performance improvement. Recently, a framework of learning 

using privileged information (LUPI) has been proposed to model data with 

complementary information. By bridging connections between the LUPI paradigm 

and multi-view learning, we have presented a privileged SVM-based two-view 

classification model, named PSVM-2V, satisfying both principles simultaneously. 

However, it can be further improved in these three aspects: (1) fully unleash the 

power of the complementary information among different views; (2) extend to 

multi-view case; (3) construct a more efficient optimization solver. Therefore, in 

this paper, we propose an improved privileged SVM-based model for multi-view 

learning, termed as IPSVM-MV. It directly follows the standard LUPI model to 

fully utilize the multi-view complementary information; also it is a general model 

for multi-view scenario, and an alternating direction method of multipliers 

(ADMM) is employed to solve the corresponding optimization problem efficiently. 

Further more, we theoretically analyze the performance of IPSVM-MV from the 

viewpoints of the consensus principle and the generalization error bound. 

Experimental results on 75 binary data sets demonstrate the effectiveness of the 

proposed method; here we mainly concentrate on two-view case to compare with 

state-of-the-art methods. 

 

Tian, R., Pu, L., Wu, H. -., & Wu, Y. Novel automatic human-height measurement 

using a digital camera // Paper presented at the IEEE International Symposium on 

Broadband Multimedia Systems and Broadcasting, BMSB, 2018-June. 

doi:10.1109/BMSB.2018.8436673  
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Nowadays, automatic object-size measurement (AOSM) techniques are in high 

demand since there are numerous applications including three-dimensional 

multimedia entertainment games, cyber-physical interaction, and real-time 

geographical survey. When a scene is complex with many objects, the AOSM 

problem is quite challenging because it is very hard to describe the object of 

interest a priori. In this paper, we present a novel efficient automatic human-height 

measurement scheme using a single camera. Our proposed new scheme is very 

robust so that the heights of multiple persons within the scene can be estimated 

automatically and simultaneously. The experimental results demonstrate that the 

average error percentage is less than 2% in general. 

 

Zheng, Y., Xu, Z., He, Y., & Liao, H. Severity assessment of chronic obstructive 

pulmonary disease based on hesitant fuzzy linguistic COPRAS method // Applied 

Soft Computing Journal. - 69. - P. 60-71. doi:10.1016/j.asoc.2018.04.035 

Chronic obstructive pulmonary disease (COPD) has two courses with different 

options for medical treatment: the acute exacerbation phase and the stable phase. 

However, the patients suffered with COPD, whether it is acute or stable, serious or 

mild, are willing to go to the general hospitals rather than the primary-level 

professional medical institutions, which leads to the imbalance of medical 

resources in hospitals with different levels. In order to allocate patients into 

different levels of hospitals, the fundamental and important thing is to assist the 

doctors to assess the severity of the COPD patients. This paper establishes an 

assessment indicator system about the severity of the COPD from the perspectives 

of system engineering and actual clinical experience, and then proposes a hesitant 

fuzzy linguistic complex proportional assessment (HFL-COPRAS) method to 

solve the decision-making problems under hesitant fuzzy linguistic environment. 

This method not only matches the doctors’ expression habits, but also considers 

both benefit and cost criteria with the proportional calculation. In addition, the 

weights of criteria are derived by the negative-ideal-solution-based method. 
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Finally, we apply the HFL-COPRAS method to assess the severity of the COPD 

patients in the West China Hospital. 

 

Approaches and directions 
 

Allani, S., Chbeir, R., Yeferny, T., & Ben Yahia, S. Smart directional data 

aggregation in VANETs // Paper presented at the Proceedings - International 

Conference on Advanced Information Networking and Applications, AINA, 2018-

May. - P. 63-70. doi:10.1109/AINA.2018.00022  

The ultimate goal of a Traffic Information System (TIS) consists in properly 

informing vehicles about road traffic conditions in order to reduce traffic jams and 

consequently CO2 emission while increasing the user comfort. Therefore, the 

design of an efficient aggregation protocol that combines correlated traffic 

information like location, speed and direction known as Floating Car Data (FCD) 

is of paramount importance. In this paper, we introduce a new TIS data 

aggregation protocol called Smart Directional Data Aggregation (SDDA) able to 

decrease the network overload while obtaining high accurate information on traffic 

conditions for large road sections. To this end, we introduce three levels of 

messages filtering: (i) filtering all FCD messages before the aggregation process 

based on vehicle directions and road speed limitations, (ii) integrating a 

suppression technique in the phase of information gathering in order to eliminate 

the duplicate data, and (iii) aggregating the filtered FCD data and then 

disseminating it to other vehicles. The performed experiments show that the SDDA 

outperforms existing approaches in terms of effectiveness and efficiency. 

 

Dimitrakopoulos, G. N., Vrahatis, A. G., Sgarbas, K., & Plagianakos, V. Pathway 

analysis using xgboost classification in biomedical data // Paper presented at the 

ACM International Conference Proceeding Series, doi:10.1145/3200947.3201029  
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Given the fact that our biological existence is rooted in a complex system within 

our cells with thousands of interactions among genes and metabolites, research 

community in biological and medical fields have shifted their interest to network-

based approaches. This complexity is imprinted in networks which encode the 

relationships among system’s components. This evolution has also led to the 

generation a new research fields, the Network Medicine, a combination of Network 

Science and Systems Biology applied to human diseases. Meanwhile, cutting-edge 

approaches towards this direction are the subpathway-based methods, identifying 

“active subpathways” - in the form of local sub-structures within pathways - 

related with a case under study. Based on this, we propose a classification scheme 

based on XGBoost, a recent tree-based classification algorithm, in order to detect 

the most discriminative pathways related with a disease. Subsequently, we extract 

subpathways and rank them with regard to their ability to correctly classify 

samples from different experimental conditions. Our method is demonstrated on an 

aging gene expression dataset providing evidences that XGBoost outperforms 

other well-known classification methods in biological data, while results provided 

by our method include several established as well as recently reported longevity-

associated pathways. 

 

Fröhlich, H., Balling, R., Beerenwinkel, N., Kohlbacher, O., Kumar, S., Lengauer, 

T., Zupan, B. From hype to reality: Data science enabling personalized medicine // 

BMC Medicine, 16(1). doi:10.1186/s12916-018-1122-7  

Background: Personalized, precision, P4, or stratified medicine is understood as a 

medical approach in which patients are stratified based on their disease subtype, 

risk, prognosis, or treatment response using specialized diagnostic tests. The key 

idea is to base medical decisions on individual patient characteristics, including 

molecular and behavioral biomarkers, rather than on population averages. 

Personalized medicine is deeply connected to and dependent on data science, 

specifically machine learning (often named Artificial Intelligence in the 
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mainstream media). While during recent years there has been a lot of enthusiasm 

about the potential of 'big data' and machine learning-based solutions, there exist 

only few examples that impact current clinical practice. The lack of impact on 

clinical practice can largely be attributed to insufficient performance of predictive 

models, difficulties to interpret complex model predictions, and lack of validation 

via prospective clinical trials that demonstrate a clear benefit compared to the 

standard of care. In this paper, we review the potential of state-of-the-art data 

science approaches for personalized medicine, discuss open challenges, and 

highlight directions that may help to overcome them in the future. Conclusions: 

There is a need for an interdisciplinary effort, including data scientists, physicians, 

patient advocates, regulatory agencies, and health insurance organizations. 

Partially unrealistic expectations and concerns about data science-based solutions 

need to be better managed. In parallel, computational methods must advance more 

to provide direct benefit to clinical practice. 

 

George, R., & Samuel, P. Fixing class design inconsistencies using self regulating 

particle swarm optimization // Information and Software Technology. - 99. - P. 81-

92. doi:10.1016/j.infsof.2018.03.005  

Context: The practice of using Unified Modeling Language models during 

software development and the chances of occurrence of model inconsistencies 

during software design are increasing. Hence detection of intra-model design 

inconsistencies is significant in the development of quality software. Objective: 

The existing approaches of detecting class attribute inconsistencies rely on human 

decision making. Manual detection of inconsistencies is exhaustive, time 

consuming and sometimes incomplete. Therefore, we propose an automated and 

novel approach to perform consistency check of class attributes using artificial 

intelligence. Method: Inconsistency in attribute definition and specification is 

detected and fixed with self regulating particle swarm optimization (SRPSO) 

algorithm that uses a fitness function to optimize the consistency of attributes in 
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class diagram and activity diagrams. SRPSO is preferred since the best particle is 

not influenced by its or others experience and uses its direction as the best 

direction and the remaining particles use self and social knowledge to update their 

velocity and position. Result: The use of artificial intelligence technique for 

detection and fixing of inconsistencies during the software design phase ensures 

design completeness through generation of models with consistent attribute 

definitions and a significant improvement in software quality prediction, accurate 

code generation, meeting time deadlines, and software production and maintenance 

cost is achieved. Conclusion: Ensuring consistency and completeness of models is 

an inevitable aspect in software design and development. The proposed approach 

automates the process of inconsistency detection and correction in class attribute 

definition and specification using SRPSO algorithm during the design phase of 

software development. 

 

Gossett, E., Toher, C., Oses, C., Isayev, O., Legrain, F., Rose, F., . . . Curtarolo, S. 

AFLOW-ML: A RESTful API for machine-learning predictions of materials 

properties // Computational Materials Science. - 152. - P. 134-145. 

doi:10.1016/j.commatsci.2018.03.075  

Machine learning approaches, enabled by the emergence of comprehensive 

databases of materials properties, are becoming a fruitful direction for materials 

analysis. As a result, a plethora of models have been constructed and trained on 

existing data to predict properties of new systems. These powerful methods allow 

researchers to target studies only at interesting materials – neglecting the non-

synthesizable systems and those without the desired properties – thus reducing the 

amount of resources spent on expensive computations and/or time-consuming 

experimental synthesis. However, using these predictive models is not always 

straightforward. Often, they require a panoply of technical expertise, creating 

barriers for general users. AFLOW-ML (AFLOW Machine Learning) overcomes 

the problem by streamlining the use of the machine learning methods developed 



 

250 

 

within the AFLOW consortium. The framework provides an open RESTful API to 

directly access the continuously updated algorithms, which can be transparently 

integrated into any workflow to retrieve predictions of electronic, thermal and 

mechanical properties. These types of interconnected cloud-based applications are 

envisioned to be capable of further accelerating the adoption of machine learning 

methods into materials development. 

 

Guo, Y., & Gong, Y. Practical collaborative learning for crowdsensing in the 

internet of things with differential privacy // Paper presented at the 2018 IEEE 

Conference on Communications and Network Security, CNS 2018, 

doi:10.1109/CNS.2018.8433181 

Machine learning is increasingly used to produce predictive models for 

crowdsensing applications such as health monitoring and query suggestion. These 

models are more accurate when trained on large amount of data collected from 

different sources. However, such massive data collection presents serious privacy 

concerns. The personal crowdsensing data such as photos, voice records, and 

locations is often highly sensitive, and once being sent out to the collecting 

companies, falls out of the control of the crowdsensing users who own it. This may 

preclude the practice of transmitting all user data to a central location and training 

there using conventional machine learning approaches. In this paper, we advocate 

an alternative approach that leaves data stored on the user side and learns a shared 

model by coordinating local training of crowdsensing users in an iterative process. 

Specifically, we focus on regularized empirical risk minimization and propose an 

efficient scheme based on decomposition that enables multiple crowdsensing users 

to jointly learn an accurate learning model for a given learning objective without 

sharing their private crowdsensing data. We exploit the fact that the optimization 

problems used in many learning tasks are decomposable and can be solved in a 

parallel and distributed way by the alternating direction method of multipliers 

(ADMM). Considering the heterogeneity of different user devices in practice, we 
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propose an asynchronous ADMM algorithm to speed up the training process. Our 

scheme lets users train independently on their own crowdsensing data and only 

share some updated model parameters instead of raw data. Moreover, secure 

computation and distributed noise generation are novelly integrated in our scheme 

to guarantee differential privacy of the shared parameters in the execution of the 

asynchronous ADMM algorithm. We analyze the privacy guarantee and 

demonstrate the privacy-utility trade-off of our privacy-preserving collaborative 

learning scheme empirically based on real-world data. 

 

Han, Z. -., Wang, J., Fan, H., Wang, L., & Zhang, P. Unsupervised generative 

modeling using matrix product states // Physical Review X, 8(3). 

doi:10.1103/PhysRevX.8.031012  

Generative modeling, which learns joint probability distribution from data and 

generates samples according to it, is an important task in machine learning and 

artificial intelligence. Inspired by probabilistic interpretation of quantum physics, 

we propose a generative model using matrix product states, which is a tensor 

network originally proposed for describing (particularly one-dimensional) 

entangled quantum states. Our model enjoys efficient learning analogous to the 

density matrix renormalization group method, which allows dynamically adjusting 

dimensions of the tensors and offers an efficient direct sampling approach for 

generative tasks. We apply our method to generative modeling of several standard 

data sets including the Bars and Stripes random binary patterns and the MNIST 

handwritten digits to illustrate the abilities, features, and drawbacks of our model 

over popular generative models such as the Hopfield model, Boltzmann machines, 

and generative adversarial networks. Our work sheds light on many interesting 

directions of future exploration in the development of quantum-inspired algorithms 

for unsupervised machine learning, which are promisingly possible to realize on 

quantum devices. 
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Hu, Y., Zhang, X., Zhu, P., Zhao, T., Zhang, Y., Sun, R., & Wong, C. Cost-

efficient formation of flexible pressure sensor with micropillar arrays by metal-

assisted chemical etching for wearable electronic skin // Paper presented at the 

Proceedings - Electronic Components and Technology Conference, 2018-May. - P. 

790-795. doi:10.1109/ECTC.2018.00122  

Wearable flexible pressure sensor as an important research direction of the 

electronic skin, which has great application prospect in tactile sensors, artificial 

intelligence, and bio implant devices. Pressure sensors using the piezoresistive 

property have the advantages of a simple device structure and easy read-out 

mechanism when measuring the pressure caused by the variation in the resistance. 

Constructing microstructures is an effective approach to improve the sensitivity of 

the sensors. Most of reported microstructures of flexible pressure sensors were 

fabricated based on photolithography, which relied on expensive equipment, 

complicate and time-consuming processes. However, these processes are 

complicated, expensive and hard to large area produce. In this paper, we propose a 

facile method for the formation of pressure sensors which are integrated by two 

flexible Au-coated PDMS films with interlocked micropillars arrays. The 

micropillars arrays were simply fabricated by a novel wet Si etching method of 

metal-assisted chemical etching (MACE) with the assistance of polymer colloid 

self-assembly technique. The as-prepared flexible pressure sensor exhibits high 

sensitivity of 0.6 kPa-1 in low pressure regime of 0-250 Pa. This work provides a 

simple approach for low-cost and large area fabrication of flexible pressure sensor 

with high performance. 

 

Krittanawong, C., Bomback, A. S., Baber, U., Bangalore, S., Messerli, F. H., & 

Wilson Tang, W. H. Future direction for using artificial intelligence to predict and 

manage hypertension // Current Hypertension Reports, 20(9). doi:10.1007/s11906-

018-0875-x  
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Purpose of Review: Evidence that artificial intelligence (AI) is useful for 

predicting risk factors for hypertension and its management is emerging. However, 

we are far from harnessing the innovative AI tools to predict these risk factors for 

hypertension and applying them to personalized management. This review 

summarizes recent advances in the computer science and medical field, illustrating 

the innovative AI approach for potential prediction of early stages of hypertension. 

Additionally, we review ongoing research and future implications of AI in 

hypertension management and clinical trials, with an eye towards personalized 

medicine. Recent Findings: Although recent studies demonstrate that AI in 

hypertension research is feasible and possibly useful, AI-informed care has yet to 

transform blood pressure (BP) control. This is due, in part, to lack of data on AI’s 

consistency, accuracy, and reliability in the BP sphere. However, many factors 

contribute to poorly controlled BP, including biological, environmental, and 

lifestyle issues. AI allows insight into extrapolating data analytics to inform 

prescribers and patients about specific factors that may impact their BP control. 

Summary: To date, AI has been mainly used to investigate risk factors for 

hypertension, but has not yet been utilized for hypertension management due to the 

limitations of study design and of physician’s engagement in computer science 

literature. The future of AI with more robust architecture using multi-omics 

approaches and wearable technology will likely be an important tool allowing to 

incorporate biological, lifestyle, and environmental factors into decision-making of 

appropriate drug use for BP control. 

 

Malagrino, L. S., Roman, N. T., & Monteiro, A. M. Forecasting stock market 

index daily direction: A bayesian network approach // Expert Systems with 

Applications. - 105. P. 11-22. doi:10.1016/j.eswa.2018.03.039  

In this work, we investigate the feasibility of Bayesian Networks as a way to verify 

the extent to which stock market indices from around the globe influence 

iBOVESPA – the main index at the São Paulo Stock Exchange, Brazil. To do so, 
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index directions were input to a network designed to reflect some intuitive 

dependencies amongst continental markets, moving through 24 and 48 h cycles, 

and outputting iBOVESPA's next day closing direction. Two different network 

topologies were tested, with different numbers of stock indices used in each test. 

Best results were obtained with the model that accounts for a single index per 

continent, up to 24 h before iBOVESPA's closing time. Mean accuracy with this 

configuration was around 71% (with almost 78% top accuracy). With results 

comparable to those of the related literature, our model has the further advantage 

of being simpler and more tractable for its users. Also, along with the fact that it 

not only gives the next day closing direction, but also furnishes the set of indices 

that influence iBovespa the most, the model lends itself both to academic research 

purposes and as one of the building blocks in more robust decision support 

systems. 

 

Orzechowski, P., Cava, W. L., & Moore, J. H. Where are we now? A large 

benchmark study of recent symbolic regression methods // Paper presented at the 

GECCO 2018 - Proceedings of the 2018 Genetic and Evolutionary Computation 

Conference. - P. 1183-1190. doi:10.1145/3205455.3205539 

In this paper we provide a broad benchmarking of recent genetic programming 

approaches to symbolic regression in the context of state of the art machine 

learning approaches. We use a set of nearly 100 regression benchmark problems 

culled from open source repositories across the web. We conduct a rigorous 

benchmarking of four recent symbolic regression approaches as well as nine 

machine learning approaches from scikit-learn. The results suggest that symbolic 

regression performs strongly compared to state-of-the-art gradient boosting 

algorithms, although in terms of running times is among the slowest of the 

available methodologies. We discuss the results in detail and point to future 

research directions that may allow symbolic regression to gain wider adoption in 

the machine learning community. 
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Ozoegwu, C. G. The solar energy assessment methods for nigeria: The current 

status, the future directions and a neural time series method // Renewable and 

Sustainable Energy Reviews. - 92. P. 146-159. doi:10.1016/j.rser.2018.04.050  

By the virtue of her geography, demography and premature status of 

industrialization, Nigeria holds an immense promise to be the future hub of solar 

energy economy. Full assessment of Nigerian solar energy resource was thus 

imperative. The five decades of research efforts - on assessment and quantification 

of the solar energy resource - are extensively reviewed and the subsisting gaps 

highlighted. As a case study, a number of the Nigerian solar energy correlations, 

acclaimed for high accuracy and availability of fully-defined regressors, are re-

calibrated and comparatively tested using recent data for Enugu metropolis sourced 

from the Nigerian Meteorological Agency (NIMET). An adaptation (Eq. (18b)) of 

an existing model performed best amongst the compared models. Results seemed 

to suggest that when data is available for a relatively short duration and when such 

data set is further degraded by issues of some months of missing data, it is better to 

use sunshine models and mixed-weather parameter models that include sunshine as 

one of the regressors. It is found that Nigerian solar assessment study suffers from 

very narrow application of artificial intelligence and time-series approaches. As a 

contribution towards bridging this gap, the first application of artificial neural 

networks in time series analysis of the solar energy is demonstrated. The neural 

time series is verified with One-way ANOVA to have a capacity to predict a 

current Nigerian solar energy value from the past values. Also, the capacity of 

neural time series for up to one-year forecast of solar energy of the studied 

locations is verified with One-way ANOVA. This is a point of superiority over the 

empirical models which already abound for Nigerian locations. This work could 

serve as a handy source of information to policymakers, scientists, engineers and 

technologists building solar technologies targeted at Nigeria. 
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Prapas, I., Artikis, A., Paliouras, G., & Baskiotis, N. Towards human activity 

reasoning with computational logic and deep learning // Paper presented at the 

ACM International Conference Proceeding Series. doi:10.1145/3200947.3201051  

We approach the problem of human action recognition in videos by distinguishing 

between simple and complex actions. To recognize simple actions, we take 

advantage of the latest advances with 3D convolutional networks, which are able to 

offer a generic video snippet descriptor. For the complex ones, which involve 

interaction between more than one individual, we use the recognized simple human 

actions of the previous step to generate Event Calculus theories. This way, we aim 

to achieve a high-level human action understanding, combining the opaque 

effectiveness of deep learning and the transparent reasoning of computational 

logic. Our experimental results on a benchmark activity recognition dataset 

encourage further research towards this direction. 

 

Reineix, A., & Guiffaut, C. Equivalent dipole model optimized by ant colony 

optimization algorithm for modeling antennas in their context // Paper presented at 

the 2018 13th System of Systems Engineering Conference, SoSE, 2018. - P. 259-

264. doi:10.1109/SYSOSE.2018.8428763 

The objective of the proposed method is to model embedded emitting antennas 

placed on a large dimension platform (vehicle, boat,.). In the proposed approach, 

the complex far field radiation pattern of the alone antenna is supposed to be 

known in three dimensional space. Then a model of the antenna constituted by a 

distribution of elementary electrical dipoles is built and optimized. For such a 

model, the constraint is to have the same radiation pattern as the original antenna in 

all the directions. The optimization is made by an extended Ant Colony 

Optimization (ACO) algorithm. The model is meshless, i.e., it can be integrated in 

a fullwave method without the need to conform to the meshing which will be 

therefore dedicated to the carrier modeling. Finite Difference Time Domain 

(FDTD) method is used to evaluate the dipolar model and its integration with a 
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carrier. Hence, one main interest of such an approach is to derive a model of the 

antenna decorrelated of the Cartesian grid. The powerful of the approach will be 

shown on a simple example. 

 

Serra, A., Galdi, P., & Tagliaferri, R. Machine learning for bioinformatics and 

neuroimaging // Wiley Interdisciplinary Reviews: Data Mining and Knowledge 

Discovery, 8(5). doi:10.1002/widm.1248  

Machine Learning (ML) is a well-known paradigm that refers to the ability of 

systems to learn a specific task from the data and aims to develop computer 

algorithms that improve with experience. It involves computational methodologies 

to address complex real-world problems and promises to enable computers to assist 

humans in the analysis of large, complex data sets. ML approaches have been 

widely applied to biomedical fields and a great body of research is devoted to this 

topic. The purpose of this article is to present the state-of-the art in ML 

applications to bioinformatics and neuroimaging and motivate research in new 

trend-setting directions. We show how ML techniques such as clustering, 

classification, embedding techniques and network-based approaches can be 

successfully employed to tackle various problems such as gene expression 

clustering, patient classification, brain networks analysis, and identification of 

biomarkers. We also present a short description of deep learning and multiview 

learning methodologies applied in these contexts. We discuss some representative 

methods to provide inspiring examples to illustrate how ML can be used to address 

these problems and how biomedical data can be characterized through ML. 

Challenges to be addressed and directions for future research are presented and an 

extensive bibliography is included. This article is categorized under: Application 

Areas > Health Care Technologies > Computational Intelligence Fundamental 

Concepts of Data and Knowledge > Motivation and Emergence of Data Mining 

Fundamental Concepts of Data and Knowledge > Key Design Issues in Data 

Mining. 
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Wal dzik, K., & Ma dziuk, J. Applying hybrid monte carlo tree search methods to 

risk-aware project scheduling problem // Information Sciences. - 460-461. -  P. 

450-468. doi:10.1016/j.ins.2017.08.049  

In this paper we investigate an application of hybrid Monte Carlo Tree Search 

(MCTS) based algorithms to solving dynamic decision making problems. We 

employ UCT (the most popular MCTS approach) in combination with well-known 

Resource Constrained Project Scheduling Problem (RCPSP) and Stochastic 

Resource Constrained Project Scheduling Problem (SRCPSP) solvers to devise 

strategies for a generic and highly dynamic version of RCPSP, which we call Risk-

Aware Project Scheduling Problem (RAPSP). We compare these strategies’ 

performance with results of both pure MCTS approach and non-MCTS solvers for 

projects of varied characteristics. We reach a conclusion that proposed hybrid 

simulation-heuristic methods are promising approaches to dynamic decision 

making problems, RAPSP in particular. Consequently, we argue that more research 

effort should be directed to applications of MCTS algorithm outside the domain of 

game-playing, with which it is commonly associated. At the same time, to the best 

of our knowledge, this paper is the first attempt at defining generalized SRCPSP 

model encompassing arbitrary risks and risk response / mitigation strategies as an 

optimization problem and applying Computational Intelligence methods to build 

fully-automated decision making systems. We strongly believe it to be a research 

direction worth further investigation, combining project scheduling, risk 

management and metaheuristic optimization techniques into a well-defined 

platform allowing direct comparisons of different strategies. 

 

Wijethunga, T. K., Stojakovi , J., Bellucci, M. A., Chen, X., Myerson, A. S., & 

Trout, B. L. General method for the identification of crystal faces using raman 

spectroscopy combined with machine learning and application to the epitaxial 
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growth of acetaminophen // Langmuir. - 34(33). P. 9836-9846. 

doi:10.1021/acs.langmuir.8b01791  

Crystal morphology is one of the key crystallographic characteristics that governs 

the macroscopic properties of crystalline materials. The identification of crystal 

faces, or face indexing, is an important technique that is used to get information 

regarding a crystal's morphology. However, it is mainly limited to single crystal X-

ray diffraction (SCXRD) and it is often not applicable to products of routine 

crystallizations becasue it requires high quality single crystals in a narrow size 

range. To overcome the limitations of the SCXRD method, we have developed a 

robust and convenient Raman face indexing method based on work by Moriyama 

et al. This method exploits small but detectable differences in Raman spectra of 

crystal faces caused by different orientations of the crystallographic axis relative to 

the direction and polarization of the excitation laser beam. The method requires the 

compilation of a Raman spectral library for each compound and must be built and 

validated by SCXRD face indexing. Once the spectral library is available for a 

compound, the identity of unknown crystal faces (from any crystal that is larger 

than laser beam) can be inferred by collecting and comparing the Raman spectra to 

spectra within the library. We have optimized this approach further by developing 

a machine-learning algorithm that identifies crystal faces by performing a 

statistical comparison of the spectra in the Raman library and the Raman spectra of 

the unknown crystal faces. Here, we report the development of the Raman face 

indexing method and apply it to three different epitaxial systems: Acetaminophen 

(APAP) grown as an overlayer crystal on d-mannitol (MAN), d-galactose (GAL), 

and xylitol (XYL) substrates. For each of these epitaxial systems, the crystals were 

grown under various experimental conditions and have a wide range of sizes and 

quality. Using the Raman face indexing method, we were able to perform high-

throughput indexing of a large number of crystals from different crystallization 

conditions, which could not be achieved using SCXRD or other analytical 

techniques. 
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Zabihi, F., & Nasiri, B. A novel history-driven artificial bee colony algorithm for 

data clustering // Applied Soft Computing Journal. - 71. - P. 226-241. 

doi:10.1016/j.asoc.2018.06.013  

Clustering is a branch of unsupervised learning in which data are divided into 

groups with similar members called cluster. Since clustering is considered as a NP-

hard problem, many swarm intelligence-based algorithms have been applied in 

recent years to solve this problem effectively. In this paper, a novel variant of 

Artificial Bee Colony (ABC) algorithm called History-driven Artificial Bee 

Colony (Hd-ABC) is proposed to improve the ABC's performance by applying a 

memory mechanism. The Hd-ABC utilizes a binary space partitioning (BSP) tree 

to memorize useful information of the evaluated solutions. Applying this memory 

mechanism, the fitness landscape can be approximated before actual fitness 

evaluation. Fitness evaluation is a costly and time consuming process in clustering 

problem, but utilizing the memory mechanism has decreased the number of fitness 

evaluations significantly and accelerated the optimization process by estimating the 

fitness value of solutions instead of calculating actual fitness values. Moreover, 

inspired by guided anisotropic search (GAS) strategy, a new local search 

mechanism is introduced to improve the exploitation capability as well as the 

convergence speed of the ABC in the onlooker bee phase. In the proposed 

algorithm, the GAS strategy incorporates the BSP tree to mutate solutions in the 

direction of the nearest optimum instead of the random walk of the ABC. Also, in 

order to improve the global search strategy of the ABC in the scout bee phase, a 

new mechanism is proposed which produces fitter starter solutions by finding and 

modifying the worst dimension in each solution. The proposed algorithm, for data 

clustering has been applied on nine UCI datasets and two artificial datasets. Both 

the experimental and statistical results show that the proposed algorithm 

outperforms the original ABC, its variants and the other state-of-art clustering 
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algorithms; and the simulations indicate very promising results in terms of solution 

quality. 

 

Zahedi, P., Parvandeh, S., Asgharpour, A., McLaury, B. S., Shirazi, S. A., & 

McKinney, B. A. Random forest regression prediction of solid particle erosion in 

elbows // Powder Technology. - 338. - P. 983-992. 

doi:10.1016/j.powtec.2018.07.055  

Solid particle erosion is an inevitable problem in oil and gas production and 

transportation systems, and it can cause severe damage in pipe fittings in which the 

flow direction changes suddenly. Erosion occurs in a variety of fittings, and one 

common fitting which is one of the most vulnerable to erosion is the elbow. Repair 

and/or replacement of pipe fittings in the appropriate period can avoid catastrophic 

disasters such as hydrocarbon release events. Therefore, accurate prediction of 

erosion is a subject of interest for the oil and gas industry. Both experimental and 

modeling approaches have been conducted in the past under different flow 

conditions and materials. The goal of this study is to use relevant experimental 

parameters as predictor variables and utilize a machine learning algorithm to 

predict erosion rate and validate the prediction under different conditions with test 

data. It is assumed that important parameters in erosion magnitude are material 

characteristics, pipe diameter, particles properties and size and carrier fluid 

properties. 201 experimental data points with a broad range of conditions were 

selected for the analysis. Predicted erosion rates through different machine learning 

techniques were compared, and Random Forest regression model was selected as 

an effective and alternative approach for erosion prediction. This method was 

examined on data points and compared with experimental results. Good agreement 

was observed in this method with experiments which provides the framework for a 

new way to predict solid particle erosion which is simpler yet accurate in 

comparison with available prediction models. 
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Zhao, X., & Gao, X. An AI software test method based on scene deductive 

approach // Paper presented at the Proceedings - 2018 IEEE 18th International 

Conference on Software Quality, Reliability, and Security Companion, QRS-C 

2018. - P. 14-20. doi:10.1109/QRS-C.2018.00017 

Artificial intelligence (AI) software has high algorithm complexity, and the scale 

and dimension of the input and output parameters are high, and the test oracle isn't 

explicit. These features make a lot of difficulties for the design of test cases. This 

paper proposes an AI software testing method based on scene deductive approach. 

It models the input, output parameters and the environment, uses the random 

algorithm to generate the inputs of the test cases, then use the algorithm of 

deductive approach to make the software testing automatically, and use the test 

assertions to verify the results of the test. After description of the theory, this paper 

uses intelligent tracking car as an example to illustrate the application of this 

method and the problems needing attention. In the end, the paper describes the 

shortcoming of this method and the future research directions. 

 

Approaches to understanding the problem 
 

Alayrac, J. -., Bojanowski, P., Agrawal, N., Sivic, J., Laptev, I., & Lacoste-Julien, 

S. Learning from narrated instruction videos // IEEE Transactions on Pattern 

Analysis and Machine Intelligence. - 40(9). - P. 2194-2208. 

doi:10.1109/TPAMI.2017.2749223  

Automatic assistants could guide a person or a robot in performing new tasks, such 

as changing a car tire or repotting a plant. Creating such assistants, however, is 

non-trivial and requires understanding of visual and verbal content of a video. 

Towards this goal, we here address the problem of automatically learning the main 

steps of a task from a set of narrated instruction videos. We develop a new 

unsupervised learning approach that takes advantage of the complementary nature 
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of the input video and the associated narration. The method sequentially clusters 

textual and visual representations of a task, where the two clustering problems are 

linked by joint constraints to obtain a single coherent sequence of steps in both 

modalities. To evaluate our method, we collect and annotate a new challenging 

dataset of real-world instruction videos from the Internet. The dataset contains 

videos for five different tasks with complex interactions between people and 

objects, captured in a variety of indoor and outdoor settings. We experimentally 

demonstrate that the proposed method can automatically discover, learn and 

localize the main steps of a task in input videos. 

 

Alves, C. M. O., & Cota, M. P. Multi-level visualization in decision support 

systems: Literature review // Paper presented at the Iberian Conference on 

Information Systems and Technologies, CISTI, 2018-June. - P. 1-5. 

doi:10.23919/CISTI.2018.8399179  

The information visualization (InfoVis) is defined as 'the use of visual, interactive 

and visual representations supported by computer, to increase cognition'. InfoVis 

tools and methods help us to accelerate our understanding and action in a world of 

ever-increasing data volumes. Data visualization improves understanding, 

particularly with multidimensional data sets. Visual analysis methods allow 

decision makers to match their human flexibility, creativity and background 

knowledge with the enormous storage and processing capabilities of today's 

computers for information on complex problems. Using advanced visual interfaces, 

humans can interact directly with data analysis. In this article, we will review the 

literature about the subject 'Multi-Level Visualization on Decision Support 

Systems Models', with a main focus on the architectures used and the approaches 

to the visualization of the extracted information resulting from the existing data, 

with main incidence in the last few years. 
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Cai, Y., Zhang, Q., Lu, W., & Che, X. A hybrid approach for measuring semantic 

similarity based on IC-weighted path distance in WordNet // Journal of Intelligent 

Information Systems. - 51(1). - P. 23-47. doi:10.1007/s10844-017-0479-y  

As a valuable tool for text understanding, semantic similarity measurement enables 

discriminative semantic-based applications in the fields of natural language 

processing, information retrieval, computational linguistics and artificial 

intelligence. Most of the existing studies have used structured taxonomies such as 

WordNet to explore the lexical semantic relationship, however, the improvement 

of computation accuracy is still a challenge for them. To address this problem, in 

this paper, we propose a hybrid WordNet-based approach CSSM-ICSP to 

measuring concept semantic similarity, which leverage the information content(IC) 

of concepts to weight the shortest path distance between concepts. To improve the 

performance of IC computation, we also develop a novel model of the intrinsic IC 

of concepts, where a variety of semantic properties involved in the structure of 

WordNet are taken into consideration. In addition, we summarize and classify the 

technical characteristics of previous WordNet-based approaches, as well as 

evaluate our approach against these approaches on various benchmarks. The 

experimental results of the proposed approaches are more correlated with human 

judgment of similarity in term of the correlation coefficient, which indicates that 

our IC model and similarity detection approach are comparable or even better for 

semantic similarity measurement as compared to others. 

 

Clinchant, S., Dejean, H., Meunier, J. -., Lang, E. M., & Kleber, F. Comparing 

machine learning approaches for table recognition in historical register books // 

Paper presented at the Proceedings - 13th IAPR International Workshop on 

Document Analysis Systems, DAS 2018. - P. 133-138. doi:10.1109/DAS.2018.44  

We present in this paper experiments on Table Recognition in hand-written register 

books. We first explain how the problem of row and column detection is modelled, 

and then compare two Machine Learning approaches (Conditional Random Field 
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and Graph Convolutional Network) for detecting these table elements. Evaluation 

was conducted on death records provided by the Archives of the Diocese of 

Passau. With an F-1 score of 89, both methods provide a quality which allows for 

Information Extraction. Software and dataset are open source/data. 

 

Coutinho, M., Albuquerque, R. O., Borges, F., Villalba, L. J. G., & Kim, T. 

Learning perfectly secure cryptography to protect communications with adversarial 

neural cryptography // Sensors (Switzerland). - 18(5). doi:10.3390/s18051306  

Researches in Artificial Intelligence (AI) have achieved many important 

breakthroughs, especially in recent years. In some cases, AI learns alone from 

scratch and performs human tasks faster and better than humans. With the recent 

advances in AI, it is natural to wonder whether Artificial Neural Networks will be 

used to successfully create or break cryptographic algorithms. Bibliographic 

review shows the main approach to this problem have been addressed throughout 

complex Neural Networks, but without understanding or proving the security of 

the generated model. This paper presents an analysis of the security of 

cryptographic algorithms generated by a new technique called Adversarial Neural 

Cryptography (ANC). Using the proposed network, we show limitations and 

directions to improve the current approach of ANC. Training the proposed 

Artificial Neural Network with the improved model of ANC, we show that 

artificially intelligent agents can learn the unbreakable One-Time Pad (OTP) 

algorithm, without human knowledge, to communicate securely through an 

insecure communication channel. This paper shows in which conditions an AI 

agent can learn a secure encryption scheme. However, it also shows that, without a 

stronger adversary, it is more likely to obtain an insecure one. 

 

Dickerson, S. J., & Clark, R. M. A classroom-based simulation-centric approach to 

microelectronics education // Computer Applications in Engineering Education. - 

26(4). - P. 768-781. doi:10.1002/cae.21918  



 

266 

 

Introductory courses in microelectronic circuits are integral components to 

electrical and computer engineering undergraduate curriculums. The nature of the 

material is well-suited for the incorporation of simulation tools to enhance student 

understanding of core concepts. SPICE is an electrical circuit simulation tool that 

has been widely adopted for industrial applications and education. In many 

instances, engineering instructors have used SPICE-based simulation tools for 

homework problems, laboratory exercises, and course projects. Although generally 

accepted as beneficial to electronics education, the use of SPICE simulation tools 

is typically restricted to these types of assignments and not heavily used for 

classroom activity. In this paper, we present a novel method for incorporating 

SPICE simulation tools into the classroom. Specifically, in a summer 2017 

microelectronics course, we used simulation tools for all aspects of the course, 

incorporating simulation into lecture, in-class active learning, as well as 

assignments, and projects. To evaluate this approach, we carried out a rigorous, 

comprehensive study of this pedagogical approach on student learning, and 

perspectives using a variety of direct and indirect assessment methods. The results 

across all measures showed substantial benefits for students to using this 

methodology and positive responses to the active learning. Beyond 

microelectronics and other electrical and computer engineering courses, this 

approach can be applied to other STEM courses where complex systems are 

studied and simulation tools for these systems are readily accessible to students. 

 

Hachmann, J., Afzal, M. A. F., Haghighatlari, M., & Pal, Y. Building and 

deploying a cyberinfrastructure for the data-driven design of chemical systems and 

the exploration of chemical space // Molecular Simulation. - 44(11). - P. 921-929. 

doi:10.1080/08927022.2018.1471692  

The use of modern data science has recently emerged as a promising new path to 

tackling the complex challenges involved in the creation of next-generation 

chemistry and materials. However, despite the appeal of this potentially 
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transformative development, the chemistry community has yet to incorporate it as 

a central tool in every-day work. Our research program is designed to enable and 

advance this emerging research approach. It is centred around the creation of a 

software ecosystem that brings together physics-based modelling, high-throughput 

in silico screening and data analytics (i.e. the use of machine learning and 

informatics for the validation, mining and modelling of chemical data). This 

cyberinfrastructure is devised to offer a comprehensive set of data science 

techniques and tools as well as a general-purpose scope to make it as versatile and 

widely applicable as possible. It also emphasises user-friendliness to make it 

accessible to the community at large. It thus provides the means for the large-scale 

exploration of chemical space and for a better understanding of the hidden 

mechanisms that determine the properties of complex chemical systems. Such 

insights can dramatically accelerate, streamline and ultimately transform the way 

chemical research is conducted. Aside from serving as a production-level tool, our 

cyberinfrastructure is also designed to facilitate and assess methodological 

innovation. Both the software and method development work are driven by 

concrete molecular design problems, which also allow us to assess the efficacy of 

the overall cyberinfrastructure. 

 

Hashemi Jokar, M., & Mirasi, S. Using adaptive neuro-fuzzy inference system for 

modeling unsaturated soils shear strength // Soft Computing. - 22(13). - P.  4493-

4510. doi:10.1007/s00500-017-2778-1  

Determining shear strength of unsaturated soils is generally more complex, time-

consuming, and costly than that of saturated soils. In spite of numerous studies 

conducted on unsaturated test methods, there is still a critical need for the existing 

studies to be applied while extending the researches on the subject matter of shear 

strength determination in unsaturated soils. This is primarily in order to save time 

and money spent on laboratory tests. For this purpose, several empirical 

approaches to unsaturated soils shear strength testing have been proposed by 
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different researchers. Being based on shear strength and soil matric suction 

parameters, these empirical methods can be divided into linear and nonlinear 

variants. Nonlinear empirical methods are usually based on saturated soil shear 

strength parameters and soil–water characteristic curve (SWCC). However, it is 

still a time-consuming and costly practice to determine SWCC parameters in the 

laboratory. As such, several correlations are proposed to estimate SWCC 

parameters; some of these correlations are, however, based on fitting parameters, 

and this is again a relatively difficult task to undertake. Recently, artificial 

intelligence has led to applications in solving nonlinear problems and cases where 

an accurate understanding of the problem is required. In this research, aiming at 

proposing adaptive neuro-fuzzy inference system (ANFIS) models to predict 

unsaturated soils shear strength, two clustering approaches are followed, namely 

fuzzy c-mean clustering and subtractive clustering. ANFIS input parameters were 

taken to be the same parameters commonly chosen in most empirical models 

utilized for determining shear strength; these include net normal stress ( n- ua) , 

matric suction ( a- uw) , effective cohesion (c ), and angle of frictional resistance 

(  ), and also other especial parameters which were taken in empirical models 

such as Lamborn (A micromechanical approach to modeling partly saturated soils, 

Texas A&M University, College Station, 1986), Vanapalli et al. (Can Geotech J 

33:379–392, 1996), Öberg and Sällfors (ASTM Geotech Test J 20:40–48, 1997), 

Bao et al. (Keynote lecture, proceedings of the 2nd international conference on 

unsaturated soils (UNSAT 98), Beijing, China, pp 71–98, 1998) and Khalili and 

Khabbaz (Geotechnique 48:681–687, 1998) models collected from SoilVision 

database. Continuing with the research, a couple of comparisons were made on 

five empirical models along with the two ANFIS models. The results indicated that 

both ANFIS models were of high capability in terms of shear strength prediction 

using the chosen inputs so that more satisfying and adequate predictions be 

provided compared to empirical models results. 
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Kiyohara, S., & Mizoguchi, T. Searching the stable segregation configuration at 

the grain boundary by a monte carlo tree search // Journal of Chemical Physics. - 

148(24). doi:10.1063/1.5023139  

Non-stoichiometric structure localized at the grain boundary, namely, segregations 

of impurities, dopants, and vacancies, has an important effect on a broad variety of 

material properties. An understanding of this behavior is therefore indispensable 

for further material development. Although molecular dynamics simulation and a 

simulation combined with randomly swapping atoms and vacancies have usually 

been used to investigate the segregation structures, they require more than ten 

thousand structures and energy calculations to reach the stable configuration. 

Although several mathematical or informatics approaches, for example, genetic 

algorithm and Bayesian optimization, have been proposed to solve such 

combination optimization problems, they required some hyper parameters which 

crucially affect efficiency and huge computations to tune these parameters. 

Furthermore, a parallelization of the computation task is often impossible in 

molecular dynamics simulation and Bayesian optimization because their structures 

are related to each other before and after the time or simulation steps. Here, we 

develop a Monte Carlo tree search algorithm for grain boundary segregation and 

apply it to determine the stable segregation configuration of copper 5[001]/(210) 

and 37[001]/(750) with silver impurities. We achieved a determination of the 

stable configuration by searching only 1% of all possible configurations. 

Furthermore, we found that the search path and the number of playouts at the 

branch provide important insight to comprehend the background of the search. In 

the present case, the search path was identical to the sites with the spatially larger 

sites. 

 

Lizarazo-Marriaga, J., Vargas, C. A., & Tiria, L. A new approach to predict local 

site effects related to blast-induced ground vibrations // Journal of Geophysics and 

Engineering. - 15(5). - P. 1843-1850. doi:10.1088/1742-2140/aab8b3  
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Wave peak particle velocity (PPV) is an index often used internationally to 

determine the structural damage caused by mining blasts. Since detailed spatial 

variations due to local soil effects are ignored in empirical PPV equations, new 

artificial intelligence (AI) methods have become a proper tool for describing the 

local effect of wave propagation in complex areas. An artificial neural network 

(ANN) has been developed in this work to overcome traditional empirical method 

limitations. Data collected from several seismic stations strategically located 

within a pilot study area, where two controlled explosions were designed and 

detonated exclusively for this research, were used to train an ANN model and a 

non-linear regression (NLR) model. The goodness of fit of the two methods 

applied in this research, as well as the spatial variation of the site effects, were 

analyzed. Results showed that the ANN model has a high capacity to adapt to the 

local soil effects, overcoming the problems related to regression traditional 

methods and offering new lights for understanding the soil and topographic 

amplification phenomenon. 

 

Mocanu, D. C., Exarchakos, G., & Liotta, A. Decentralized dynamic understanding 

of hidden relations in complex networks // Scientific Reports. - 8(1). 

doi:10.1038/s41598-018-19356-4  

Almost all the natural or human made systems can be understood and controlled 

using complex networks. This is a difficult problem due to the very large number 

of elements in such networks, on the order of billions and higher, which makes it 

impossible to use conventional network analysis methods. Herein, we employ 

artificial intelligence (specifically swarm computing), to compute centrality 

metrics in a completely decentralized fashion. More exactly, we show that by 

overlaying a homogeneous artificial system (inspired by swarm intelligence) over a 

complex network (which is a heterogeneous system), and playing a game in the 

fused system, the changes in the homogeneous system will reflect perfectly the 

complex network properties. Our method, dubbed Game of Thieves (GOT), 
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computes the importance of all network elements (both nodes and edges) in 

polylogarithmic time with respect to the total number of nodes. Contrary, the state-

of-the-art methods need at least a quadratic time. Moreover, the excellent 

capabilities of our proposed approach, it terms of speed, accuracy, and 

functionality, open the path for better ways of understanding and controlling 

complex networks. 

 

Moussa, T., Elkatatny, S., Mahmoud, M., & Abdulraheem, A. Development of 

new permeability formulation from well log data using artificial intelligence 

approaches // Journal of Solar Energy Engineering, Transactions of the ASME. - 

140(7). doi:10.1115/1.4039270  

Permeability is a key parameter related to any hydrocarbon reservoir 

characterization. Moreover, many petroleum engineering problems cannot be 

precisely answered without having accurate permeability value. Core analysis and 

well test techniques are the conventional methods to determine permeability. These 

methods are time-consuming and very expensive. Therefore, many researches have 

been introduced to identify the relationship between core permeability and well log 

data using artificial neural network (ANN). The objective of this research is to 

develop a new empirical correlation that can be used to determine the reservoir 

permeability of oil wells from well log data, namely, deep resistivity (RT), bulk 

density (RHOB), microspherical focused resistivity (RSFL), neutron porosity 

(NPHI), and gamma ray (GR). A self-adaptive differential evolution integrated 

with artificial neural network (SaDE-ANN) approach and evolutionary algorithm-

based symbolic regression (EASR) techniques were used to develop the 

correlations based on 743 actual core permeability measurements and well log 

data. The obtained results showed that the developed correlations using SaDE-

ANN models can be used to predict the reservoir permeability from well log data 

with a high accuracy (the mean square error (MSE) was 0.0638 and the correlation 

coefficient (CC) was 0.98). SaDE-ANN approach is more accurate than the EASR. 
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The introduced technique and empirical correlations will assist the petroleum 

engineers to calculate the reservoir permeability as a function of the well log data. 

This is the first time to implement and apply SaDE-ANN approaches to estimate 

reservoir permeability from well log data (RSFL, RT, NPHI, RHOB, and GR). 

Therefore, it is a step forward to eliminate the required lab measurements for core 

permeability and discover the capabilities of optimization and artificial intelligence 

models as well as their application in permeability determination. Outcomes of this 

study could help petroleum engineers to have better understanding of reservoir 

performance when lab data are not available. 

 

Prapas, I., Artikis, A., Paliouras, G., & Baskiotis, N. Towards human activity 

reasoning with computational logic and deep learning // Paper presented at the 

ACM International Conference Proceeding Series, doi:10.1145/3200947.3201051  

We approach the problem of human action recognition in videos by distinguishing 

between simple and complex actions. To recognize simple actions, we take 

advantage of the latest advances with 3D convolutional networks, which are able to 

offer a generic video snippet descriptor. For the complex ones, which involve 

interaction between more than one individual, we use the recognized simple human 

actions of the previous step to generate Event Calculus theories. This way, we aim 

to achieve a high-level human action understanding, combining the opaque 

effectiveness of deep learning and the transparent reasoning of computational 

logic. Our experimental results on a benchmark activity recognition dataset 

encourage further research towards this direction. 

 

Preece, A., Cerutti, F., Braines, D., Chakraborty, S., & Srivastava, M. Cognitive 

computing for coalition situational understanding // Paper presented at the 2017 

IEEE SmartWorld Ubiquitous Intelligence and Computing, Advanced and Trusted 

Computed, Scalable Computing and Communications, Cloud and Big Data 

Computing, Internet of People and Smart City Innovation, 
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SmartWorld/SCALCOM/UIC/ATC/CBDCom/IOP/SCI 2017 - Conference 

Proceedings. - 1-6. doi:10.1109/UIC-ATC.2017.8397426  

The term cognitive computing (CC) refers to computer systems that harness 

multiple techniques from artificial intelligence (AI) and signal processing (SP). 

Situational understanding (SU) involves creating and reasoning about models of an 

environment and events. Coalition operations are defined by multiple partners 

seeking to achieve a common purpose. This paper characterises the SU problem in 

a coalition operations context-coalition situational understanding (CSU)-in terms 

of a set of problem attributes. The paper argues that CSU problems require CC 

system solutions involving a hybrid of AI and SP approaches. The paper outlines 

some of the architectural choices for CC CSU systems. 

 

Ramadhan, M. H., Malik, V. I., & Sjafrizal, T. Artificial neural network approach 

for technology life cycle construction on patent data // Paper presented at the 2018 

5th International Conference on Industrial Engineering and Applications, ICIEA 

2018. - P. - 499-503. doi:10.1109/IEA.2018.8387152  

Technology development and its future trends are essential for decision making 

consideration to decide on the appropriate technology investment. Constructing 

Technology Life Cycle (TLC) allows stakeholders to identify technology trends in 

the future. Therefore, the forecasting approaches play a key role to obtain right 

decision making since there is need forecasting result with high accuracy and less 

computational time required. This study aims to construct TLC approach based on 

artificial intelligence to overcome these problems. This approach was developed 

through Artificial Neural Network (ANN) that has intelligent capability to define 

the technology performance towards patent analysis for forecasting and fitting the 

TLC phases. This study also employed the analysis of numerical gradient to 

strengthen the forecasting result. The potential of the proposed approach has been 

demonstrated by cordless telephone patent data as the worldwide tools to obtain 

up-to-date technology information. The findings can contribute to a better 
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understanding of constructing TLC through intelligence approach that supported 

by numerical gradient analysis. The implication of this study is possibility that the 

model can be applied to the diverse technologies for facilitating to make proper 

technology investment decision. 

 

Rodriguez-Galiano, V. F., Luque-Espinar, J. A., Chica-Olmo, M., & Mendes, M. 

P. Feature selection approaches for predictive modelling of groundwater nitrate 

pollution: An evaluation of filters, embedded and wrapper methods // Science of 

the Total Environment. - 624. - P. 661-672. doi:10.1016/j.scitotenv.2017.12.152  

Recognising the various sources of nitrate pollution and understanding system 

dynamics are fundamental to tackle groundwater quality problems. A 

comprehensive GIS database of twenty parameters regarding hydrogeological and 

hydrological features and driving forces were used as inputs for predictive models 

of nitrate pollution. Additionally, key variables extracted from remotely sensed 

Normalised Difference Vegetation Index time-series (NDVI) were included in 

database to provide indications of agroecosystem dynamics. Many approaches can 

be used to evaluate feature importance related to groundwater pollution caused by 

nitrates. Filters, wrappers and embedded methods are used to rank feature 

importance according to the probability of occurrence of nitrates above a threshold 

value in groundwater. Machine learning algorithms (MLA) such as Classification 

and Regression Trees (CART), Random Forest (RF) and Support Vector Machines 

(SVM) are used as wrappers considering four different sequential search 

approaches: the sequential backward selection (SBS), the sequential forward 

selection (SFS), the sequential forward floating selection (SFFS) and sequential 

backward floating selection (SBFS). Feature importance obtained from RF and 

CART was used as an embedded approach. RF with SFFS had the best 

performance (mmce = 0.12 and AUC = 0.92) and good interpretability, where 

three features related to groundwater polluted areas were selected: i) industries and 

facilities rating according to their production capacity and total nitrogen emissions 
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to water within a 3 km buffer, ii) livestock farms rating by manure production 

within a 5 km buffer and, iii) cumulated NDVI for the post-maximum month, 

being used as a proxy of vegetation productivity and crop yield. 

 

Rodríguez-Hidalgo, A., Peláez-Moreno, C., & Gallardo-Antolín, A. Echoic log-

surprise: A multi-scale scheme for acoustic saliency detection // Expert Systems 

with Applications. - 114. - P. 255-266. doi:10.1016/j.eswa.2018.07.018  

Perceptual signals such as acoustic or visual cues carry a massive amount of 

information. From a human perspective, this problem is solved by means of 

cognitive mechanisms related to attention. In particular, saliency is a property of 

particular stimuli that makes them stand from others to allow the brain to take 

decisions about their relevance in the process of exploring the world. For artificial 

intelligence systems it is advantageous to mimic these mechanisms. Visual 

saliency algorithms have been successfully employed in tasks such as medical 

diagnosis, detection of violent scenes, environment understanding made by robots, 

etc. In contrast, computational models of the acoustic saliency mechanisms are less 

extended. In this context, we propose a novel acoustic saliency algorithm to be 

used by intelligent and expert systems facing tasks such as sound detection and 

classification, early alarm, surveillance, robotic exploration of the surroundings, 

among many other applications. This technique, we termed echoic log-surprise, 

combines an unsupervised statistical approach based on Bayesian log-surprise and 

the biological concept of echoic or Auditory Sensory Memory. Our algorithm 

computes several independent log-surprise cues in parallel considering a wide 

range of memory values, with the aim of leveraging saliency information from 

different temporal scales. Then, we explore several statistical metrics to combine 

these multi-scale signals in a single temporal saliency signal including Renyi 

entropy, Jensen-Shannon divergence, Cramer or Bhattacharyya distances. We have 

adopted Acoustic Event Detection tasks as adequate proxies to test its 

performance. Results show that the proposed echoic log-surprise method 
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outperforms classical acoustic detection techniques commonly deployed in 

intelligent and expert systems, such as energy thresholding or voice activity 

detection, and it also achieves better results than some other state-of-the-art 

acoustic saliency algorithms, such as Kalinli's and conventional log-surprise. 

 

Vasconcelos, L. A., Neroni, M. A., & Crilly, N. The effect of explicit instructions 

in idea generation studies // Artificial Intelligence for Engineering Design, 

Analysis and Manufacturing: AIEDAM. - 32(3). - P. 308-320. 

doi:10.1017/S0890060417000658  

In inspiration and fixation experiments, example designs are often provided along 

with the instructions for how participants should treat them. However, research has 

not reached a consensus about the influence of such instructions, leading to 

difficulties in understanding how the examples and the instructions each affect idea 

generation. We conducted an experiment in which 303 participants designed for 

the same design problem, while given different examples and instructions, which 

ranged from strongly encouraging copying the examples to strongly discouraging 

copying. Exposure to the examples affected the number and type of ideas 

generated, whereas exposure to the instructions did not. However, instructions did 

affect how participants incorporated features of the examples in their ideas. 

Encouraged groups incorporated many features of the examples, while also 

incorporating structural features more than conceptual ones. Surprisingly, the 

incorporation of features in discouraged groups was not different from that of 

groups given no instructions or even no stimulus. This indicates that concrete 

features may be easier to recognize and reproduce than abstract ones, and that 

encouraging instructions are more effective than discouraging ones, despite how 

strict or lenient those instructions are. The manipulation of different features also 

allowed us to observe how similar approaches to solving a design problem can 

compete for attention and how the calculation of feature repetition can be 

misleading depending on how common or obvious the features might be. These 
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findings have implications for the interpretation of results from fixation studies, 

and for the development of design tools that present stimuli to assist idea 

generation. 

 

Wang, X., Yang, S., Zhao, Y., & Wang, Y. Improved pore structure prediction 

based on MICP with a data mining and machine learning system approach in 

mesozoic strata of gaoqing field, jiyang depression // Journal of Petroleum Science 

and Engineering. - 171. - P. 362-393. doi:10.1016/j.petrol.2018.07.057  

The capillary pressure has important influence on the distribution of oil and gas in 

the medium-low permeability reservoir. It is related to pore structure of rock and 

wettability. The main factor affecting capillary pressure in less permeable strata is 

the type of pore structure. The effect of different pore types on fluid control is 

embodied in the different saturated degree of hydrocarbon in the same petrophysics 

condition. A most important problem in the characterization of pore structure is 

how to use the data of small and medium scale such as core plugs and logs to 

establish a relation with microscopic pore and throat characteristics and to predict 

the pore structure of reservoir. At present, there is no ideal model for the fusion of 

medium-small scale with micro-scale, and the method based on statistic description 

and regression method based on empirical formula is not satisfactory in 

application. The MICP data i.e. mercury injection capillary pressure data is one of 

the best data to indirectly identify the pore structure of reservoir. The different 

structural parameters of reservoir pore types can be obtained by MICP method. 

However, the distribution of these different structural parameters does not have a 

clear trend to follow, so it seems not possible to use the crossplots to establish 

classified regions for identification. Data mining as a new technique can utilize its 

advantage to concentrate and extract information in the seemingly disorganized 

distribution of different pore structure parameters. A classification system can be 

established which is not based on the classical data boundary standard but 

according to the intrinsic law of different pore structure parameters. Logging data 
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and core data, as a response reflecting reservoir properties, is also a good 

observation to understand rock types, petrophysics properties and fluid of 

underground reservoirs. The research indicates the qualitative capability of log data 

to reflect differences in the pore structure of the reservoir (m, F value in Archie 

equation), but scarce quantitative approach to enwrap the real relationship between 

them. At present, the qualitative reflection cannot be used with traditional methods. 

Machine learning technology, with its biggest advantage is to find the features 

reflecting the target through a variety of learning algorithms to establish 

quantitative relation. This greatly makes up the current situation in reservoir pore 

structure prediction by using core plugs and well logging data. The research takes 

standard wells in Mesozoic strata with specialized petrophysics of low porosity-

permeability and ultra-low porosity permeability in Gaoqing area as example. The 

technique is utilized to classify the reservoir pore structure into 4 types, and the 

accuracy of pore structure prediction can reach 75% in resubstitution and cross-

validation process indicating a good result in application. The study is also 

analyzed with prediction and geological knowledge to have a better understanding 

of the geological effect in this area. The predicted pore structure is of significance 

that may help more understanding to enhance oil development and production in 

future research 

 

Zamani, H., Dehghani, M., Diaz, F., Li, H., & Craswell, N. SIGIR 2018 workshop 

on learning from limited or noisy data for information retrieval // Paper presented 

at the 41st International ACM SIGIR Conference on Research and Development in 

Information Retrieval, SIGIR 2018. - P. 1439-1440. doi:10.1145/3209978.3210200 

In recent years, machine learning approaches, and in particular deep neural 

networks, have yielded significant improvements on several natural language 

processing and computer vision tasks; however, such breakthroughs have not yet 

been observed in the area of information retrieval. Besides the complexity of IR 

tasks, such as understanding the user's information needs, a main reason is the lack 
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of high-quality and/or large-scale training data for many IR tasks. This necessitates 

studying how to design and train machine learning algorithms where there is no 

large-scale or high-quality data in hand. Therefore, considering the quick progress 

in development of machine learning models, this is an ideal time for a workshop 

that especially focuses on learning in such an important and challenging setting for 

IR tasks. The goal of this workshop is to bring together researchers from industry - 

-where data is plentiful but noisy - -with researchers from academia - -where data 

is sparse but clean to discuss solutions to these related problems. 

 

Turing test and intuitive approach 
 

Aiken, W., & Kim, H. POSTER: DeepCRACk: Using deep learning to 

automatically CRack audio CAPTCHAs // Paper presented at the ASIACCS 2018 - 

Proceedings of the 2018 ACM Asia Conference on Computer and 

Communications Security. - P. 797-799. doi:10.1145/3196494.3201581 

A Completely Automated Public Turing test to tell Computers and Humans Apart 

(CAPTCHA) is a defensive mechanism designed to differentiate humans and 

computers to prevent unauthorized use of online services by automated attacks. 

They often consist of a visual or audio test that humans can perform easily but that 

bots cannot solve. However, with current machine learning techniques and open-

source neural network architectures, it is now possible to create a self-contained 

system that is able to solve specific CAPTCHA types and outperform some human 

users. In this paper, we present a neural network that leverages Mozilla's open 

source implementation of Baidu's Deep Speech architecture; our model is currently 

able to solve the audio version of an open-source CATPCHA system (named 

SimpleCaptcha) with 98.8% accuracy. Our network was trained on 100,000 audio 

samples generated from SimpleCaptcha and can solve new SimpleCaptcha audio 

tests in 1.25 seconds on average (with a standard deviation of 0.065 seconds). Our 

implementation seems additionally promising because it does not require a 
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powerful server to function and is robust to adversarial examples that target Deep 

Speech's pre-trained models. 

 

Chen, M. Imagination machines, dartmouth-based turing tests, & a potted history 

of responses // AI and Society. - P. 1-5. doi:10.1007/s00146-018-0855-3  

Mahadevan (2018, AAAI Conference. 

https://people.cs.umass.edu/~mahadeva/papers/aaai2018-imagination.pdf) 

proposes that we are at the cusp of imagination science, one of whose primary 

concerns will be the design of imagination machines. Programs have been written 

that are capable of generating jokes (Kim Binsted’s JAPE), producing line-

drawings that have been exhibited at such galleries as the Tate (Harold Cohen’s 

AARON), composing music in several styles reminiscent of such greats as Vivaldi 

and Mozart (David Cope’s Emmy), proving geometry theorems (Herb Gelernter’s 

IBM program), and inducing quantitative laws from empirical data (Pat Langley, 

Gary Bradshaw, Jan Zytkow, and Herbert Simon’s BACON). In recent years, 

Dartmouth has been hosting Turing Tests in creativity in three categories: short 

stories, sonnets, and dance music DJ sets. In this post, I will provide a brief and 

non-exhaustive survey of some plausible responses to these imagination machines 

and the related prospects for our understanding of the imagination. 

 

Choi, J., Oh, T., Aiken, W., Woo, S. S., & Kim, H. POSTER: I can't hear this 

because I am human: A novel design of audio CAPTCHA system // Paper 

presented at the ASIACCS 2018 - Proceedings of the 2018 ACM Asia Conference 

on Computer and Communications Security. - P. 833-835. 

doi:10.1145/3196494.3201590 

A CAPTCHA (Completely Automated Public Turing test to tell Computers and 

Humans Apart) provides the first line of defense to protect websites against bots 

and automatic crawling. Recently, audio-based CAPTCHA systems are started to 

use for visually impaired people in many internet services. However, with the 



 

281 

 

recent improvement of speech recognition and machine learning system, audio 

CAPTCHAs have come to struggle to distinguish machines from users, and this 

situation will likely continue to worsen. Unlike conventional CAPTCHA systems, 

we propose a new conceptual audio CAPTCHA system, combining certain sound, 

which is only understandable by a machine. Our experiment results demonstrate 

that the tested speech recognition systems always provide correct responses for our 

CAPTCHA samples while humans cannot possibly understand them. Based on this 

computational gap between the human and machine, we can detect bots with their 

correct responses, rather than their incorrect ones. 

 

Chuquicusma, M. J. M., Hussein, S., Burt, J., & Bagci, U. How to fool radiologists 

with generative adversarial networks? A visual turing test for lung cancer diagnosis 

// Paper presented at the Proceedings - International Symposium on Biomedical 

Imaging, 2018-April. - P. 240-244. doi:10.1109/ISBI.2018.8363564 

Discriminating lung nodules as malignant or benign is still an underlying 

challenge. To address this challenge, radiologists need computer aided diagnosis 

(CAD) systems which can assist in learning discriminative imaging features 

corresponding to malignant and benign nodules. However, learning highly 

discriminative imaging features is an open problem. In this paper, our aim is to 

learn the most discriminative features pertaining to lung nodules by using an 

adversarial learning methodology. Specifically, we propose to use un-supervised 

learning with Deep Convolutional-Generative Adversarial Networks (DC-GANs) 

to generate lung nodule samples realistically. We hypothesize that imaging features 

of lung nodules will be discriminative if it is hard to differentiate them (fake) from 

real (true) nodules. To test this hypothesis, we present Visual Turing tests to two 

radiologists in order to evaluate the quality of the generated (fake) nodules. 

Extensive comparisons are performed in discerning real, generated, benign, and 

malignant nodules. This experimental set up allows us to validate the overall 

quality of the generated nodules, which can then be used to (1) improve diagnostic 



 

282 

 

decisions by mining highly discriminative imaging features, (2) train radiologists 

for educational purposes, and (3) generate realistic samples to train deep networks 

with big data. 

 

Han, C., Hayashi, H., Rundo, L., Araki, R., Shimoda, W., Muramatsu, S., . . . 

Nakayama, H. GAN-based synthetic brain MR image generation // Paper presented 

at the Proceedings - International Symposium on Biomedical Imaging, 2018-April. 

- P. 734-738. doi:10.1109/ISBI.2018.8363678 

In medical imaging, it remains a challenging and valuable goal how to generate 

realistic medical images completely different from the original ones; the obtained 

synthetic images would improve diagnostic reliability, allowing for data 

augmentation in computer-assisted diagnosis as well as physician training. In this 

paper, we focus on generating synthetic multi-sequence brain Magnetic Resonance 

(MR) images using Generative Adversarial Networks (GANs). This involves 

difficulties mainly due to low contrast MR images, strong consistency in brain 

anatomy, and intra-sequence variability. Our novel realistic medical image 

generation approach shows that GANs can generate 128  128 brain MR images 

avoiding artifacts. In our preliminary validation, even an expert physician was 

unable to accurately distinguish the synthetic images from the real samples in the 

Visual Turing Test. 

 

Hu, Y., Chen, L., & Cheng, J. A CAPTCHA recognition technology based on deep 

learning // Paper presented at the Proceedings of the 13th IEEE Conference on 

Industrial Electronics and Applications, ICIEA 2018. - P. 617-620. 

doi:10.1109/ICIEA.2018.8397789 

Completely Automated Public Turing Test to Tell Computers and Humans Apart 

(CAPTCHA) is an important human-machine distinction technology for website to 

prevent the automatic malicious program attack. CAPTCHA recognition studies 

can find security breaches in CAPTCHA, improve CAPTCHA technology, it can 
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also promote the technologies of license plate recognition and handwriting 

recognition. This paper proposed a method based on Convolutional Neural 

Network (CNN) model to identify CAPTCHA and avoid the traditional image 

processing technology such as location and segmentation. The adaptive learning 

rate is introduced to accelerate the convergence rate of the model, and the problem 

of over-fitting and local optimal solution has been solved. The multi task joint 

training model is used to improve the accuracy and generalization ability of model 

recognition. The experimental results show that the model has a good recognition 

effect on CAPTCHA with background noise and character adhesion distortion. 

 

Jacquet, B., Baratgin, J., & Jamet, F. The gricean maxims of quantity and of 

relation in the turing test // Paper presented at the Proceedings - 2018 11th 

International Conference on Human System Interaction, HSI 2018. - P. 332-338. 

doi:10.1109/HSI.2018.8431328 

Previous research in the field of cognitive science has demonstrated the relevance 

of measuring reaction times to describe the cognitive cost of processing 

information, yet it has seldom been studied in the context of conversations and, to 

our knowledge, never in free flowing, interactive conversations. This study 

presents a way of analyzing entire online conversations in a protocol inspired by 

the Turing Test to investigate the relation between violations of Grice's 

Cooperation Principle and the response times of the participants. We hypothesized 

that response times are directly correlated to the cognitive cost required to generate 

implicatures from a statement. Our results show that violations of the maxim of 

Relation significantly increased the response time, especially for female 

participants. This confirms that measuring response times during a conversation 

can be a simple and relevant way of inferring the cognitive cost of processing an 

utterance. 
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McCoy, J. P., & Ullman, T. D. A minimal turing test // Journal of Experimental 

Social Psychology. - 79. - P. 1-8. doi:10.1016/j.jesp.2018.05.007  

We introduce the Minimal Turing Test, an experimental paradigm for studying 

perceptions and meta-perceptions of different social groups or kinds of agents, in 

which participants must use a single word to convince a judge of their identity. We 

illustrate the paradigm by having participants act as contestants or judges in a 

Minimal Turing Test in which contestants must convince a judge they are a human, 

rather than an artificial intelligence. We embed the production data from such a 

large-scale Minimal Turing Test in a semantic vector space, and construct an 

ordering over pairwise evaluations from judges. This allows us to identify the 

semantic structure in the words that people give, and to obtain quantitative 

measures of the importance that people place on different attributes. Ratings from 

independent coders of the production data provide additional evidence for the 

agency and experience dimensions discovered in previous work on mind 

perception. We use the theory of Rational Speech Acts as a framework for 

interpreting the behavior of contestants and judges in the Minimal Turing Test. 

 

Miroshnichenko, A. AI to bypass creativity. will robots replace journalists? (the 

answer is "yes") // Information (Switzerland), 9(7). doi:10.3390/info9070183  

This paper explores a practical application of a weak, or narrow, artificial 

intelligence (AI) in the news media. Journalism is a creative human practice. This, 

according to widespread opinion, makes it harder for robots to replicate. However, 

writing algorithms are already widely used in the news media to produce articles 

and thereby replace human journalists. In 2016, Wordsmith, one of the two most 

powerful news-writing algorithms, wrote and published 1.5 billion news stories. 

This number is comparable to or may even exceed work written and published by 

human journalists. Robo-journalists' skills and competencies are constantly 

growing. Research has shown that readers sometimes cannot differentiate between 

news written by robots or by humans; more importantly, readers often make little 
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of such distinctions. Considering this, these forms of AI can be seen as having 

already passed a kind of Turing test as applied to journalism. The paper provides a 

review of the current state of robo-journalism; analyses popular arguments about 

"robots' incapability" to prevail over humans in creative practices; and offers a 

foresight of the possible further development of robo-journalism and its collision 

with organic forms of journalism. 

 

Pan, X., & Hamilton, A. F. D. C. Why and how to use virtual reality to study 

human social interaction: The challenges of exploring a new research landscape // 

British Journal of Psychology. - 109(3). - P. 395-417. doi:10.1111/bjop.12290  

As virtual reality (VR) technology and systems become more commercially 

available and accessible, more and more psychologists are starting to integrate VR 

as part of their methods. This approach offers major advantages in experimental 

control, reproducibility, and ecological validity, but also has limitations and hidden 

pitfalls which may distract the novice user. This study aimed to guide the 

psychologist into the novel world of VR, reviewing available instrumentation and 

mapping the landscape of possible systems. We use examples of state-of-the-art 

research to describe challenges which research is now solving, including 

embodiment, uncanny valley, simulation sickness, presence, ethics, and 

experimental design. Finally, we propose that the biggest challenge for the field 

would be to build a fully interactive virtual human who can pass a VR Turing test 

– and that this could only be achieved if psychologists, VR technologists, and AI 

researchers work together. 

 

Romano, S., Salles, A., Amalric, M., Dehaene, S., Sigman, M., & Figueira, S. 

Bayesian validation of grammar productions for the language of thought. PLoS 

ONE, 13(7). doi:10.1371/journal.pone.0200420  

Probabilistic proposals of Language of Thoughts (LoTs) can explain learning 

across different domains as statistical inference over a compositionally structured 
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hypothesis space. While frameworks may differ on how a LoT may be 

implemented computationally, they all share the property that they are built from a 

set of atomic symbols and rules by which these symbols can be combined. In this 

work we propose an extra validation step for the set of atomic productions defined 

by the experimenter. It starts by expanding the defined LoT grammar for the 

cognitive domain with a broader set of arbitrary productions and then uses 

Bayesian inference to prune the productions from the experimental data. The result 

allows the researcher to validate that the resulting grammar still matches the 

intuitive grammar chosen for the domain. We then test this method in the language 

of geometry, a specific LoT model for geometrical sequence learning. Finally, 

despite the fact of the geometrical LoT not being a universal (i.e. Turing-complete) 

language, we show an empirical relation between a sequence’s probability and its 

complexity consistent with the theoretical relationship for universal languages 

described by Levin’s Coding Theorem. 

 

Tang, M., Gao, H., Zhang, Y., Liu, Y., Zhang, P., & Wang, P. Research on deep 

learning techniques in breaking text-based captchas and designing image-based 

captcha // IEEE Transactions on Information Forensics and Security. - 13(10). - P. 

2522-2537. doi:10.1109/TIFS.2018.2821096  

The ability of hackers to infiltrate computer systems using computer attack 

programs and bots led to the development of Captchas or Completely Automated 

Public Turing Tests to Tell Computers and Humans Apart. The text Captcha is the 

most popular Captcha scheme given its ease of construction and user friendliness. 

However, the next generation of hackers and programmers has decreased the 

expected security of these mechanisms, leaving websites open to attack. Text 

Captchas are still widely used, because it is believed that the attack speeds are 

slow, typically two to five seconds per image, and this is not seen as a critical 

threat. In this paper, we introduce a simple, generic, and fast attack on text 

Captchas that effectively challenges that supposition. With deep learning 
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techniques, our attack demonstrates a high success rate in breaking the Roman-

character-based text Captchas deployed by the top 50 most popular international 

websites and three Chinese Captchas that use a larger character set. These targeted 

schemes cover almost all existing resistance mechanisms, demonstrating that our 

attack techniques are also applicable to other existing Captchas. Does this work 

then spell the beginning of the end for text-based Captcha? We believe so. A novel 

image-based Captcha named Style Area Captcha (SACaptcha) is proposed in this 

paper, which is based on semantic information understanding, pixel-level 

segmentation, and deep learning techniques. Having demonstrated that text 

Captchas are no longer secure, we hope that our proposal shows promise in the 

development of image-based Captchas using deep learning techniques 

 

Tom, F., & Sheet, D. Simulating patho-realistic ultrasound images using deep 

generative networks with adversarial learning // Paper presented at the Proceedings 

- International Symposium on Biomedical Imaging, 2018-April. - P. 1174-1177. 

doi:10.1109/ISBI.2018.8363780  

Ultrasound imaging makes use of backscattering of waves during their interaction 

with scatterers present in biological tissues. Simulation of synthetic ultrasound 

images is a challenging problem on account of inability to accurately model 

various factors of which some include intra-/inter scanline interference, transducer 

to surface coupling, artifacts on transducer elements, inhomogeneous shadowing 

and nonlinear attenuation. Current approaches typically solve wave space 

equations making them computationally expensive and slow to operate. We 

propose a generative adversarial network (GAN) inspired approach for fast 

simulation of patho-realistic ultrasound images. We apply the framework to 

intravascular ultrasound (IVUS) simulation. A stage 0 simulation performed using 

pseudo B-mode ultrasound image simulator yields speckle mapping of a digitally 

defined phantom. The stage I GAN subsequently refines them to preserve tissue 

specific speckle intensities. The stage II GAN further refines them to generate high 
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resolution images with patho-realistic speckle profiles. We evaluate patho-realism 

of simulated images with a visual Turing test indicating an equivocal confusion in 

discriminating simulated from real. We also quantify the shift in tissue specific 

intensity distributions of the real and simulated images to prove their similarity. 

 

Topaloglu, O., Bulut, T., Ates, U., Timur, K., & Sumer, E. Creation and solution of 

image processing based CAPTCHA test // Paper presented at the 26th IEEE Signal 

Processing and Communications Applications Conference, SIU 2018. - P. 1-4. 

doi:10.1109/SIU.2018.8404217  

With the development of web-based technologies, it has been observed that the 

number of software called 'bot' in the Internet tends to increase. As a result of this 

increase, the internet sites have become unable to use the resources in their hands 

efficiently. In this study, CAPTCHA (Completely Automated Public Turing test to 

tell Computers and Humans Apart) test, which is proposed to prevent bot software, 

was created and solved using image processing techniques. In this context, sample 

texts were created and the letters were analyzed. Performance analyses were 

carried out with experimental results. As a result of the tests performed, it has been 

observed that the tests performed with the template matching method can be 

resolved at a satisfactory level of accuracy. In addition, it has been found that the 

resolution rates decrease significantly with the addition of geometric distortions to 

the test texts. 

 

Trenchard, H. When robots get bored and invent team sports: A more suitable test 

than the turing test? // Information (Switzerland). - 9(5) doi:10.3390/info9050118  

Increasingly, the Turing test-which is used to show that artificial intelligence has 

achieved human-level intelligence-is being regarded as an insufficient indicator of 

human-level intelligence. This essay extends arguments that embodied intelligence 

is required for human-level intelligence, and proposes a more suitable test for 

determining human-level intelligence: the invention of team sports by humanoid 
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robots. The test is preferred because team sport activity is easily identified, 

uniquely human, and is suggested to emerge in basic, controllable conditions. To 

expect humanoid robots to self-organize, or invent, team sport as a function of 

human-level artificial intelligence, the following necessary conditions are 

proposed: humanoid robots must have the capacity to participate in cooperative-

competitive interactions, instilled by algorithms for resource acquisition; they must 

possess or acquire sufficient stores of energetic resources that permit leisure time, 

thus reducing competition for scarce resources and increasing cooperative 

tendencies; and they must possess a heterogeneous range of energetic capacities. 

When present, these factors allow robot collectives to spontaneously invent team 

sport activities and thereby demonstrate one fundamental indicator of human-level 

intelligence. 

 

van Benthem, J. Computation as social agency: What, how and who // Information 

and Computation. - 261. - P. 519-535. doi:10.1016/j.ic.2017.09.009  

Computation today is interactive agency in social networks. In this discussion 

paper, we look at this trend through the lens of logic, identifying two main lines. 

One is ‘epistemization’ making computational tasks refer explicitly to knowledge 

or beliefs of the agents performing them. The other line is using games as a model 

for computation, leading to ‘gamification’ of classical tasks, and computing by 

agents that may have preferences. This provides ingredients for a fundamental 

theory of computation that shifts from what is computed to how it is computed and 

by whom, moving from output to social behavior. The true impact of this shift is 

not in learning how to replace humans, but in creating new societies where humans 

and machines interact. While we do not offer a Turing-style account of this richer 

world, we discuss what becomes of three classical themes: the Universal Machine, 

Church's Thesis and the Turing Test. 
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Xiao, X., Wang, K., & Feng, X. A lifted local galerkin method for solving the 

reaction–diffusion equations on implicit surfaces // Computer Physics 

Communications. - 231. - P. 107-113. doi:10.1016/j.cpc.2018.04.023  

The reaction–diffusion equations models on surfaces have received growing 

interest and have been applied to simulate the physical processes and chemical 

reactions on ultra-thin materials, solid surfaces and biological films. In this article, 

we present a lifted local Galerkin method for solving the reaction–diffusion 

equations on implicit surfaces. The basic idea of proposed method is to discretize 

the equations on tangent plane of each surface node. Based on this idea, for each 

surface node, we first construct the local triangulation mesh via using this node and 

lifted points of its neighborhood on the tangent plane for this node. After setting a 

constant extension of surface data between each neighborhood and lifted point, we 

construct the discrete scheme by a local Galerkin method. Finally, the convergence 

tests and some applications in engineering science of the proposed method are 

shown to verify the feasibility and correction. 

 

Zhang, W. -., Zhu, Q., Wang, Y., Zhao, Y., & Liu, T. Neural personalized response 

generation as domain adaptation // World Wide Web. - P. 1-20. 

doi:10.1007/s11280-018-0598-6  

One of the most crucial problem on training personalized response generation 

models for conversational robots is the lack of large scale personal conversation 

data. To address the problem, we propose a two-phase approach, namely 

initialization then adaptation, to first pre-train an optimized RNN encoder-decoder 

model (LTS model) in a large scale conversational data for general response 

generation and then fine-tune the model in a small scale personal conversation data 

to generate personalized responses. For evaluation, we propose a novel human 

aided method, which can be seen as a quasi-Turing test, to evaluate the 

performance of the personalized response generation models. Experimental results 

show that the proposed personalized response generation model outperforms the 
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state-of-the-art approaches to language model personalization and persona-based 

neural conversation generation on the automatic evaluation, offline human 

judgment and the quasi-Turing test. 

 

Zhuge, J., Lin, J., & An, W. Automatic colorization using fully convolutional 

networks // Journal of Electronic Imaging. - 27(4) doi:10.1117/1.JEI.27.4.043025 

We propose an approach for automatically colorizing grayscale images using fully 

convolutional networks (FCNs). In contrast to traditional colorization methods, our 

approach operates only on grayscale images without any manual assistance. We 

first build an end-to-end deep learning network based on an FCN. Global, 

midlevel, and local features are extracted from the network and fused to construct 

each deconvolutional layer. To ensure color consistency, a low-frequency 

regularization term is presented to maintain the coherence between neighboring 

pixels. We then present an improved level-set method, which we apply to the 

output of the FCN to repair color bleeding caused by the rough segmentation 

performed by the FCN. To evaluate our approach, we compare the objective image 

quality resulting from our method with the results of other methods by assessing 

the peak signal-to-noise ratio, the mean squared error, the structural similarity 

index (SSIM), and the multiscale SSIM (MS-SSIM). In addition, we design a 

Turing test to evaluate the subjective image quality. The results show that our 

colorized images more closely resemble the ground-truth images and are more 

robust than those produced via other methods 

 

Symbolic approach 
 

2018 international conference on artificial intelligence and big data, ICAIBD 2018 

// Paper presented at the 2018 International Conference on Artificial Intelligence 

and Big Data, ICAIBD 2018. - 295 p. 
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The proceedings contain 55 papers. The topics discussed include: the research of 

policy big data retrieval and analysis based on elastic search; multi-source 

heterogeneous data fusion; a financial statement fraud detection model based on 

hybrid data mining methods; smart governance through Bigdata: digital 

transformation of public agencies; CSV-ANNOTATE: generate annotated tables 

from CSV file; design of multi-intelligent data migration strategy based on SDN 

secondary mode; surgical workflow image generation based on generative 

adversarial networks; construction of a voice driven life assistant system for 

visually impaired people; handling large-scale action space in deep q network; 

analysis of cardio respiratory interaction in patients submitted to the T-tube test in 

the weaning process implementing symbolic dynamics and neural networks; 

encoding emotional information for sequence-to-sequence response generation; 

convolutional neural network with pair-wise pure dependence for sentence 

classification; determination of the descriptors for the design of a classifier that 

allows the detection of loss of material in metal sheets based on signals of non-

destructive tests; research on cooperative target detection and tracking of 

unmanned ground vehicles; a convolution-based approach for fixed-pattern noise 

removal in OCR; LBPH based improved face recognition at low resolution; 

automatic target recognition in SAR images-comparison between pre-trained 

CNNs in a transfer learning based approach; and research of UAV target detection 

and flight control based on deep learning. 

 

Begenova, S. B., & Avdeenko, T. V. Building of fuzzy decision trees using ID3 

algorithm // Paper presented at the Journal of Physics: Conference Series. - 

1015(2). doi:10.1088/1742-6596/1015/2/022002 

Decision trees are widely used in the field of machine learning and artificial 

intelligence. Such popularity is due to the fact that with the help of decision trees 

graphic models, text rules can be built and they are easily understood by the final 

user. Because of the inaccuracy of observations, uncertainties, the data, collected in 
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the environment, often take an unclear form. Therefore, fuzzy decision trees 

becoming popular in the field of machine learning. This article presents a method 

that includes the features of the two above-mentioned approaches: a graphical 

representation of the rules system in the form of a tree and a fuzzy representation 

of the data. The approach uses such advantages as high comprehensibility of 

decision trees and the ability to cope with inaccurate and uncertain information in 

fuzzy representation. The received learning method is suitable for classifying 

problems with both numerical and symbolic features. In the article, solution 

illustrations and numerical results are given. 

 

Bunte, A., Li, P., & Niggemann, O. Mapping data sets to concepts using machine 

learning and a knowledge based approach // Paper presented at the ICAART 2018 - 

Proceedings of the 10th International Conference on Agents and Artificial 

Intelligence. - 2. - P. 430-437. 

Machine learning techniques have a huge potential to take some tasks of humans, 

e.g. anomaly detection or predictive maintenance, and thus support operators of 

cyber physical systems (CPSs). One challenge is to communicate algorithms 

results to machines or humans, because they are on a sub-symbolical level and thus 

hard to interpret. To simplify the communication and thereby the usage of the 

results, they have to be transferred to a symbolic representation. Today, the 

transformation is typically static which does not satisfy the needs for fast changing 

CPSs and prohibit the usage of the full machine learning potential. This work 

introduces a knowledge based approach of an automatic mapping between the sub-

symbolic results of algorithms and their symbolic representation. Clustering is 

used to detect groups of similar data points which are interpreted as concepts. The 

information of clusters are extracted and further classified with the help of an 

ontology which infers the current operational state. Data from wind turbines is 

used to evaluate the approach. The achieved results are promising, the system can 

identify its operational state without an explicit mapping. 
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Chalupa, M., Strej ek, J., & Vitovská, M. Joint forces for memory safety checking. 

- LNCS, 2018. - 10869. - P. 115-132. doi:10.1007/978-3-319-94111-0_7 

The paper describes a successful approach to checking computer programs for 

standard memory handling errors like invalid pointer dereference or memory 

leaking. The approach is based on four well-known techniques, namely pointer 

analysis, instrumentation, static program slicing, and symbolic execution. We 

present a particular very efficient combination of these techniques, which has been 

implemented in the tool Symbiotic and won by a large margin the MemSafety 

category of SV-COMP 2018. We explain the approach and provide a detailed 

analysis of effects of particular components. 

 

Chen, J., Hu, W., Zhang, L., Hao, D., Khurshid, S., & Zhang, L. Learning to 

accelerate symbolic execution via code transformation // Paper presented at the 

Leibniz International Proceedings in Informatics, LIPIcs. - 109. 

doi:10.4230/LIPIcs.ECOOP.2018.6 

Symbolic execution is an effective but expensive technique for automated test 

generation. Over the years, a large number of refined symbolic execution 

techniques have been proposed to improve its efficiency. However, the symbolic 

execution efficiency problem remains, and largely limits the application of 

symbolic execution in practice. Orthogonal to refined symbolic execution, in this 

paper we propose to accelerate symbolic execution through semantic-preserving 

code transformation on the target programs. During the initial stage of this 

direction, we adopt a particular code transformation, compiler optimization, which 

is initially proposed to accelerate program concrete execution by transforming the 

source program into another semantic-preserving target program with increased 

efficiency (e.g., faster or smaller). However, compiler optimizations are mostly 

designed to accelerate program concrete execution rather than symbolic execution. 

Recent work also reported that unified settings on compiler optimizations that can 
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accelerate symbolic execution for any program do not exist at all. Therefore, in this 

work we propose a machine-learning based approach to tuning compiler 

optimizations to accelerate symbolic execution, whose results may also aid further 

design of specific code transformations for symbolic execution. In particular, the 

proposed approach LEO separates source-code functions and libraries through our 

program-splitter, and predicts individual compiler optimization (i.e., whether a 

type of code transformation is chosen) separately through analyzing the 

performance of existing symbolic execution. Finally, LEO applies symbolic 

execution on the code transformed by compiler optimization (through our local-

optimizer). We conduct an empirical study on GNU Coreutils programs using the 

KLEE symbolic execution engine. The results show that LEO significantly 

accelerates symbolic execution, outperforming the default KLEE configurations 

(i.e., turning on/off all compiler optimizations) in various settings, e.g., with the 

default training/testing time, LEO achieves the highest line coverage in 50/68 

programs, and its average improvement rate on all programs is 46.48%/88.92% in 

terms of line coverage compared with turning on/off all compiler optimizations. 

 

Dai, J., Hu, H., Wu, W. -., Qian, Y., & Huang, D. Maximal-discernibility-pair-

based approach to attribute reduction in fuzzy rough sets // IEEE Transactions on 

Fuzzy Systems. - 26(4). - P. 2174-2187. doi:10.1109/TFUZZ.2017.2768044  

Attribute reduction is one of the biggest challenges encountered in computational 

intelligence, data mining, pattern recognition, and machine learning. Effective in 

feature selection as the rough set theory is, it can only handle symbolic attributes. 

In order to overcome this drawback, the fuzzy rough set model is proposed, which 

is an extended model of rough sets and is able to deal with imprecision and 

uncertainty in both symbolic and numerical attributes. The existing attribute 

selection algorithms based on the fuzzy rough set model mainly take the angle of 

'attribute set,' which means they define the object function representing the 

predictive ability for an attribute subset with regard to the domain of discourse, 
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rather than following the view of an 'object pair.' Algorithms from the viewpoint of 

the object pair can ignore the object pairs that are already discerned by the selected 

attribute subsets and, thus, need only to deal with part of object pairs instead of the 

whole object pairs from the discourse, which makes such algorithms more efficient 

in attribute selection. In this paper, we propose the concept of reduced maximal 

discernibility pairs, which directly adopts the perspective of the object pair in the 

framework of the fuzzy rough set model. Then, we develop two attribute selection 

algorithms, named as reduced maximal discernibility pairs selection and weighted 

reduced maximal discernibility pair selection, based on the reduced maximal 

discernibility pairs. Experiment results show that the proposed algorithms are 

effective and efficient in attribute selection. 

 

Deklel, A. K., Hamdy, A. M., & Saad, E. M. Multi-objective symbolic regression 

using long-term artificial neural network memory (LTANN-MEM) and neural 

symbolization algorithm (NSA) // Neural Computing and Applications. - 29(4). - 

P. 935-942. doi:10.1007/s00521-016-2500-8  

Symbolic regression is commonly performed using evolutionary algorithms like 

genetic programming (GP). The goal of this research work is to construct symbolic 

models from examples where a new symbolic regression approach based on 

artificial neural networks is proposed. This approach is composed of a long-term 

artificial neural network memory (LTANN-MEM), a working memory (WM) in 

addition to a proposed neural symbolization algorithm (NSA) which uses LTANN-

MEM and WM for synthesizing symbolic models equivalent to learning examples. 

The proposed LTANN-MEM is composed of two separate multilayer perceptron 

(MLP) feed-forward neural networks as well as the working memory which is 

composed of a single MLP. The core idea of the proposed approach is based on 

memorizing the learning experience of individual perceptrons in long-term 

memory (LTM), so they become available to be reused in generating and 

developing hypotheses about the learning examples. Although this idea is generic 
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and could be used for the purpose of symbolization in general, it is applied here in 

symbolic regression for Boolean domain only. The obtained results show the 

ability of the proposed approach to search the solutions space using learning 

experience stored previously in LTM to guide the search process. A comparison is 

done with GP and found that the proposed NSA algorithm outperforms GP in its 

performance when increasing the number of inputs and outputs in the same 

problem by comparing the number of emerged candidate solutions in both 

approaches. 

 

Dodig-Crnkovic, G. Cognition as embodied morphological computation // Studies 

in Applied Philosophy, Epistemology and Rational Ethics. - 44. - 2018. - P. 19-23. 

doi:10.1007/978-3-319-96448-5_2  

Cognitive science is considered to be the study of mind (consciousness and 

thought) and intelligence in humans. Under such definition variety of 

unsolved/unsolvable problems appear. This article argues for a broad 

understanding of cognition based on empirical results from i.a. natural sciences, 

self-organization, artificial intelligence and artificial life, network science and 

neuroscience, that apart from the high level mental activities in humans, includes 

sub-symbolic and sub-conscious processes, such as emotions, recognizes cognition 

in other living beings as well as extended and distributed/social cognition. The new 

idea of cognition as complex multiscale phenomenon evolved in living organisms 

based on bodily structures that process information, linking cognitivists and EEEE 

(embodied, embedded, enactive, extended) cognition approaches with the idea of 

morphological computation (info-computational self-organisation) in cognizing 

agents, emerging in evolution through interactions of a (living/cognizing) agent 

with the environment. 

 

Harder, F., & Besold, T. R. Learning ukasiewicz logic // Cognitive Systems 

Research. - 47. - P. 42-67. doi:10.1016/j.cogsys.2017.07.004  
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The integration between connectionist learning and logic-based reasoning is a 

longstanding foundational question in artificial intelligence, cognitive systems, and 

computer science in general. Research into neural-symbolic integration aims to 

tackle this challenge, developing approaches bridging the gap between sub-

symbolic and symbolic representation and computation. In this line of work the 

core method has been suggested as a way of translating logic programs into a 

multilayer perceptron computing least models of the programs. In particular, a 

variant of the core method for three valued ukasiewicz logic has proven to be 

applicable to cognitive modelling among others in the context of Byrne's 

suppression task. Building on the underlying formal results and the corresponding 

computational framework, the present article provides a modified core method 

suitable for the supervised learning of ukasiewicz logic (and of a closely-related 

variant thereof), implements and executes the corresponding supervised learning 

with the backpropagation algorithm and, finally, constructs a rule extraction 

method in order to close the neural-symbolic cycle. The resulting system is then 

evaluated in several empirical test cases, and recommendations for future 

developments are derived. 

 

Jackson, E. C., Hughes, J. A., & Daley, M. On the generalizability of linear and 

non-linear region of interest-based multivariate regression models for fMRI data // 

Paper presented at the 2018 IEEE Conference on Computational Intelligence in 

Bioinformatics and Computational Biology. - CIBCB, 2018. - P. 1-8. 

doi:10.1109/CIBCB.2018.8404973  

In contrast to conventional, univariate analysis, various types of multivariate 

analysis have been applied to functional magnetic resonance imaging (fMRI) data. 

In this paper, we compare two contemporary approaches for multivariate 

regression on task-based fMRI data: linear regression with ridge regularization and 

non-linear symbolic regression using genetic programming. The data for this 

project is representative of a contemporary fMRI experimental design for visual 
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stimuli. Linear and non-linear models were generated for 10 subjects, with another 

4 withheld for validation. Model quality is evaluated by comparing R scores 

(Pearson product-moment correlation) in various contexts, including single run 

self-fit, within-subject generalization, and between-subject generalization. 

Propensity for modelling strategies to overfit is estimated using a separate resting 

state scan. Results suggest that neither method is objectively or inherently better 

than the other. 

 

Moussa, T., Elkatatny, S., Mahmoud, M., & Abdulraheem, A. Development of 

new permeability formulation from well log data using artificial intelligence 

approaches // Journal of Solar Energy Engineering, Transactions of the ASME. - 

140(7) doi:10.1115/1.4039270  

Permeability is a key parameter related to any hydrocarbon reservoir 

characterization. Moreover, many petroleum engineering problems cannot be 

precisely answered without having accurate permeability value. Core analysis and 

well test techniques are the conventional methods to determine permeability. These 

methods are time-consuming and very expensive. Therefore, many researches have 

been introduced to identify the relationship between core permeability and well log 

data using artificial neural network (ANN). The objective of this research is to 

develop a new empirical correlation that can be used to determine the reservoir 

permeability of oil wells from well log data, namely, deep resistivity (RT), bulk 

density (RHOB), microspherical focused resistivity (RSFL), neutron porosity 

(NPHI), and gamma ray (GR). A self-adaptive differential evolution integrated 

with artificial neural network (SaDE-ANN) approach and evolutionary algorithm-

based symbolic regression (EASR) techniques were used to develop the 

correlations based on 743 actual core permeability measurements and well log 

data. The obtained results showed that the developed correlations using SaDE-

ANN models can be used to predict the reservoir permeability from well log data 

with a high accuracy (the mean square error (MSE) was 0.0638 and the correlation 
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coefficient (CC) was 0.98). SaDE-ANN approach is more accurate than the EASR. 

The introduced technique and empirical correlations will assist the petroleum 

engineers to calculate the reservoir permeability as a function of the well log data. 

This is the first time to implement and apply SaDE-ANN approaches to estimate 

reservoir permeability from well log data (RSFL, RT, NPHI, RHOB, and GR). 

Therefore, it is a step forward to eliminate the required lab measurements for core 

permeability and discover the capabilities of optimization and artificial intelligence 

models as well as their application in permeability determination. Outcomes of this 

study could help petroleum engineers to have better understanding of reservoir 

performance when lab data are not available. 

 

Muggleton, S. H., Schmid, U., Zeller, C., Tamaddoni-Nezhad, A., & Besold, T. 

Ultra-strong machine learning: Comprehensibility of programs learned with ILP // 

Machine Learning. - 107(7). - P. 1119-1140. doi:10.1007/s10994-018-5707-3  

During the 1980s Michie defined Machine Learning in terms of two orthogonal 

axes of performance: predictive accuracy and comprehensibility of generated 

hypotheses. Since predictive accuracy was readily measurable and 

comprehensibility not so, later definitions in the 1990s, such as Mitchell’s, tended 

to use a one-dimensional approach to Machine Learning based solely on predictive 

accuracy, ultimately favouring statistical over symbolic Machine Learning 

approaches. In this paper we provide a definition of comprehensibility of 

hypotheses which can be estimated using human participant trials. We present two 

sets of experiments testing human comprehensibility of logic programs. In the first 

experiment we test human comprehensibility with and without predicate invention. 

Results indicate comprehensibility is affected not only by the complexity of the 

presented program but also by the existence of anonymous predicate symbols. In 

the second experiment we directly test whether any state-of-the-art ILP systems are 

ultra-strong learners in Michie’s sense, and select the Metagol system for use in 

humans trials. Results show participants were not able to learn the relational 
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concept on their own from a set of examples but they were able to apply the 

relational definition provided by the ILP system correctly. This implies the 

existence of a class of relational concepts which are hard to acquire for humans, 

though easy to understand given an abstract explanation. We believe improved 

understanding of this class could have potential relevance to contexts involving 

human learning, teaching and verbal interaction. 

 

Orzechowski, P., Cava, W. L., & Moore, J. H. Where are we now? A large 

benchmark study of recent symbolic regression methods // Paper presented at the 

GECCO 2018 - Proceedings of the 2018 Genetic and Evolutionary Computation 

Conference. - P. 1183-1190. doi:10.1145/3205455.3205539  

In this paper we provide a broad benchmarking of recent genetic programming 

approaches to symbolic regression in the context of state of the art machine 

learning approaches. We use a set of nearly 100 regression benchmark problems 

culled from open source repositories across the web. We conduct a rigorous 

benchmarking of four recent symbolic regression approaches as well as nine 

machine learning approaches from scikit-learn. The results suggest that symbolic 

regression performs strongly compared to state-of-the-art gradient boosting 

algorithms, although in terms of running times is among the slowest of the 

available methodologies. We discuss the results in detail and point to future 

research directions that may allow symbolic regression to gain wider adoption in 

the machine learning community. 

 

Qian, W., Shu, W., Liu, J., & Wang, Y. Feature selection based on discernibility 

function in incomplete data with fuzzy decision // Paper presented at the 

Proceedings - International Conference on Tools with Artificial Intelligence, 

ICTAI, 2017-November. - P. 899-904. doi:10.1109/ICTAI.2017.00139  

Rough set theory has been applied successfully in knowledge discovery, 

computational intelligence and decision analysis. It can only deal with features of 
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symbolic type for complete data. However, incomplete data with fuzzy decision 

under a preference-ordered relation is common in real-world applications. In this 

paper, we propose a feature selection framework for such data by combining the 

dominance-based rough sets. At first, the judgment theorems are established by the 

Boolean reasoning techniques. Then, the discernibility matrix and the discernibility 

function approach are proposed to find all subsets of features. In addition, an 

efficient feature selection algorithm to find a feature subset is proposed. Finally, 

the experimental results show that, in most cases for different data sets, the 

proposed algorithm is effective and efficient for feature selection from the 

incomplete data with fuzzy decision. 

 

Raue, F., Dengel, A., Breuel, T. M., & Liwicki, M. Symbol grounding association 

in multimodal sequences with missing elements // Journal of Artificial Intelligence 

Research. - 61. - P. 787-806.  

In this paper, we extend a symbolic association framework for being able to handle 

missing elements in multimodal sequences. The general scope of the work is the 

symbolic associations of object-word mappings as it happens in language 

development in infants. In other words, two different representations of the same 

abstract concepts can associate in both directions. This scenario has been long 

interested in Artificial Intelligence, Psychology, and Neuroscience. In this work, 

we extend a recent approach for multimodal sequences (visual and audio) to also 

cope with missing elements in one or both modalities. Our method uses two 

parallel Long Short-Term Memories (LSTMs) with a learning rule based on EM-

algorithm. It aligns both LSTM outputs via Dynamic Time Warping (DTW). We 

propose to include an extra step for the combination with the max operation for 

exploiting the common elements between both sequences. The motivation behind 

is that the combination acts as a condition selector for choosing the best 

representation from both LSTMs. We evaluated the proposed extension in the 

following scenarios: missing elements in one modality (visual or audio) and 
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missing elements in both modalities (visual and sound). The performance of our 

extension reaches better results than the original model and similar results to 

individual LSTM trained in each modality. 

 

Shrestha, S. L., Panda, S., & Csallner, C. Complementing machine learning 

classifiers via dynamic symbolic execution: "human vs. bot generated" tweets // 

Paper presented at the Proceedings - International Conference on Software 

Engineering. - Part F137725. - P. 15-20. doi:10.1145/3194104.3194111  

Recent machine learning approaches for classifying text as human-written or bot-

generated rely on training sets that are large, labeled diligently, and representative 

of the underlying domain. While valuable, these machine learning approaches 

ignore programs as an additional source of such training sets. To address this 

problem of incomplete training sets, this paper proposes to systematically 

supplement existing training sets with samples inferred via program analysis. In 

our preliminary evaluation, training sets enriched with samples inferred via 

dynamic symbolic execution were able to improve machine learning classifier 

accuracy for simple string-generating programs. 

 

Tamura, K., & Ichimura, T. Clustering of time series using hybrid symbolic 

aggregate approximation // Paper presented at the 2017 IEEE Symposium Series 

on Computational Intelligence, SSCI 2017 - Proceedings, 2018-January. - P. 1-8. 

doi:10.1109/SSCI.2017.8280846 

Clustering of time series is one of the best-known grand challenges in time series 

analysis because of its application potentialities and difficulty. It is like data 

clustering and the task of partitioning time series into several groups based on their 

similarities, such that time series in a cluster are similar and they are not similar to 

other clusters. In the last decade, symbolic aggregate approximation (SAX), which 

is a high-level symbolic representation for time series, has attracted the attention of 

many data mining researchers. SAX enables time series analysis to be applied to 
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sequence mining techniques. In this study, we propose a new approach for 

clustering time series that utilizes a moving average convergence divergence 

(MACD)-histogram-based SAX (MHSAX) and the k-medoids method. MHSAX is 

a hybrid symbolic aggregate approximation combining the SAX strings of a time 

series and its MACD histogram. By utilizing MHSAX, we can calculate the more 

accurate distance between time series compared with other approaches. This 

improves the affinity with the k-medoids method and improves the accuracy of 

clustering. We actually implemented the proposed clustering method and 

conducted experiments using the whole UCR Time Series Archive data sets. The 

experimental results show that the proposed method is superior to other state-of-

the-art methods. 

 

Ugon, A., Kotti, A., Séroussi, B., Sedki, K., Bouaud, J., Ganascia, J. -., . . . Pinna, 

A. Knowledge-based decision system for automatic sleep staging using symbolic 

fusion in a turing machine-like decision process formalizing the sleep medicine 

guidelines // Expert Systems with Applications. - 114. - P. 414-427. 

doi:10.1016/j.eswa.2018.07.023  

Automatic sleep staging is challenging since several issues need to be addressed. 

Traditional approaches from literature do not satisfy medical experts since they do 

not reflect the cognitive process they perform when scoring polysomnographic 

curves. We propose a new approach that is based on the implementation of medical 

knowledge by symbolic fusion. Medical knowledge coming from the international 

clinical practice guidelines for sleep medicine is formalized as a five-layer 

framework dedicated to data abstraction in order to deliver local and global 

propositions and support the interpretation of polysomnographic curves. Firstly, 

features are extracted from raw curves. Then these features are combined to 

recognize sleep events in accordance with guidelines. Sleep events are then fused 

into the criteria required to recognize the different sleep stages. Sleep is not 

homogeneous through the night. The physiological events observed during the 
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night follow a dynamic that needs to be included into an automatic sleep staging 

system. In order to take this into account, decision rules are selected and applied to 

recognize a sleep stage according to the current context. Thereby, transitions are 

considered with interest. In this paper, we propose to use a Turing Machine-like 

decision process to handle transitions. To interpret the local observations and 

properly score a given state, the previous state which has been stored in a specific 

register is used as a context. One of the advantages of following the principles of 

symbolic fusion is to benefit from the full traceability of the decision. Hence, it 

makes possible to discuss each final — or intermediate — decision with an expert 

and check for relevance. The preliminary results are encouraging since agreement 

rates provided between decisions taken by our automatic approach and human 

experts are similar to those measured between human experts (average agreement 

rate = 54.60% / average Cohen's kappa = 0.40) on a dataset of 131 full 

polysomnographic recordings. 

 

Veloso de Melo, V., & Banzhaf, W. Automatic feature engineering for regression 

models with machine learning: An evolutionary computation and statistics hybrid 

// Information Sciences. - 430-431. - P. 287-313. doi:10.1016/j.ins.2017.11.041  

Symbolic Regression (SR) is a well-studied task in Evolutionary Computation 

(EC), where adequate free-form mathematical models must be automatically 

discovered from observed data. Statisticians, engineers, and general data scientists 

still prefer traditional regression methods over EC methods because of the solid 

mathematical foundations, the interpretability of the models, and the lack of 

randomness, even though such deterministic methods tend to provide lower quality 

prediction than stochastic EC methods. On the other hand, while EC solutions can 

be big and uninterpretable, they can be created with less bias, finding high-quality 

solutions that would be avoided by human researchers. Another interesting 

possibility is using EC methods to perform automatic feature engineering for a 

deterministic regression method instead of evolving a single model; this may lead 
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to smaller solutions that can be easy to understand. In this contribution, we 

evaluate an approach called Kaizen Programming (KP) to develop a hybrid method 

employing EC and Statistics. While the EC method builds the features, the 

statistical method efficiently builds the models, which are also used to provide the 

importance of the features; thus, features are improved over the iterations resulting 

in better models. Here we examine a large set of benchmark SR problems known 

from the EC literature. Our experiments show that KP outperforms traditional 

Genetic Programming - a popular EC method for SR - and also shows 

improvements over other methods, including other hybrids and well-known 

statistical and Machine Learning (ML) ones. More in line with ML than EC 

approaches, KP is able to provide high-quality solutions while requiring only a 

small number of function evaluations. 

 

Virgolin, M., Alderliesten, T., Bel, A., Witteveen, C., & Bosman, P. A. N. 

Symbolic regression and feature construction with GP-GOMEA applied to 

radiotherapy dose reconstruction of childhood cancer survivors // Paper presented 

at the GECCO 2018 - Proceedings of the 2018 Genetic and Evolutionary 

Computation Conference. - P. 1395-1402. doi:10.1145/3205455.3205604 

The recently introduced Gene-pool Optimal Mixing Evolutionary Algorithm for 

Genetic Programming (GP-GOMEA) has been shown to find much smaller 

solutions of equally high quality compared to other state-of-the-art GP approaches. 

This is an interesting aspect as small solutions better enable human interpretation. 

In this paper, an adaptation of GP-GOMEA to tackle real-world symbolic 

regression is proposed, in order to find small yet accurate mathematical 

expressions, and with an application to a problem of clinical interest. For 

radiotherapy dose reconstruction, a model is sought that captures anatomical 

patient similarity. This problem is particularly interesting because while features 

are patient-specific, the variable to regress is a distance, and is defined over patient 

pairs. We show that on benchmark problems as well as on the application, GP-
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GOMEA outperforms variants of standard GP. To find even more accurate models, 

we further consider an evolutionary meta learning approach, where GP-GOMEA is 

used to construct small, yet effective features for a different machine learning 

algorithm. Experimental results show how this approach significantly improves the 

performance of linear regression, support vector machines, and random forest, 

while providing meaningful and interpretable features. 

 

Logical approach. Logic in artificial intelligence 
 

Aiguier, M., Atif, J., Bloch, I., & Pino Pérez, R. Explanatory relations in arbitrary 

logics based on satisfaction systems, cutting and retraction // International Journal 

of Approximate Reasoning. - 102. - P. 1-20. doi:10.1016/j.ijar.2018.07.014  

The aim of this paper is to introduce a new framework for defining abductive 

reasoning operators based on a notion of retraction in arbitrary logics defined as 

satisfaction systems. We show how this framework leads to the design of 

explanatory relations satisfying properties of abductive reasoning, and discuss its 

application to several logics. This extends previous work on propositional logics 

where retraction was defined as a morphological erosion. Here weaker properties 

are required for retraction, leading to a larger set of suitable operators for 

abduction for different logics. 

 

Ali, D., & Frimpong, S. Artificial intelligence models for predicting the 

performance of hydro-pneumatic suspension struts in large capacity dump trucks // 

International Journal of Industrial Ergonomics. - 67. - P. 283-295. 

doi:10.1016/j.ergon.2018.06.005  

Large dump trucks are being matched with large shovels to achieve bulk economic 

production in surface mining operations. This process results in high impact shovel 

loading operations (HISLO) and exposes operators to severe levels of whole-body 

vibrations (WBV). The performance of the hydro-pneumatic suspension struts, 
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responsible for vibration attenuation in large dump trucks, decreases as a truck age. 

There is a need for a system for monitoring and predicting the performance of the 

suspension struts in real time. Artificial intelligence (AI) has been applied for 

modeling and predicting the suspension system performance for light/smaller 

vehicles. However, no work has been done to implement AI for modeling and 

predicting the performance of hydro-pneumatic struts in large dump trucks. This 

paper is a pioneering effort towards developing AI models for solving this 

problem. These AI models would incorporate the Artificial Neural Networks 

(ANN), Mamdani Fuzzy Logic (MFL) and a hybrid system, the Hybrid Neural 

Fuzzy Interference System (HyFIS), for achieving this goal. Experiments were 

conducted using a 3D virtual simulator for the CAT 793D in MSC.ADMAS. RMS 

accelerations in the vertical and horizontal directions at the operator seat were 

recorded as the two main outputs for the suspension system performance. Eighty 

percent (80%) of the total experimental data was used in training and developing 

the models and the remaining 20% for testing and validating the developed models. 

With an R2 and RMSE of 0.98168505 and 0.00852251 for the training phase, 

respectively, and 0.9660429 and 0.0195620 for the testing phase, HyFIS model 

showed the best accuracy for predicting the hydro-pneumatic suspension struts 

performance for dump trucks. This is the first time that AI models have been 

developed for dump truck suspension system performance prediction. With the 

implementation of these models in the dump truck, maintenance personnel can 

monitor the performance of the suspension system in real-time and schedule proper 

maintenance and/or replacement. Implementation of such a system will improve 

the workplace safety, operator's health and the overall system efficiency. 

 

Amirkhani, A., Papageorgiou, E. I., Mosavi, M. R., & Mohammadi, K. A novel 

medical decision support system based on fuzzy cognitive maps enhanced by 

intuitive and learning capabilities for modeling uncertainty // Applied Mathematics 

and Computation. -  337. - P. 562-582. doi:10.1016/j.amc.2018.05.032  
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In this paper, an active Hebbian learning (AHL) for intuitionistic fuzzy cognitive 

map (iFCM) is proposed for grading the celiac. This method performs the 

diagnosis procedure automatically, and it is more suitable for specialists in better 

understanding and assessment of the disease. Our approach shows potential in 

confronting hesitancy through considering experts’ uncertainty in modeling. In this 

study, we propose an automatic computer-aided diagnosis system based on iFCMs 

to determine the grade of celiac disease. By relying on the knowledge of experts, 

the key features of disease are extracted as the main concepts, and the iFCM model 

for the complex grading system is designed as a graph with eight concepts. The 

results obtained by applying our proposed method (iFCM-AHL) on the dataset 

verify the ability and effectiveness of this model. The proposed iFCM by 

considering hesitation of experts in modeling process and property of less sensitive 

to missing input data, not only increase accuracy in detecting the type of disease, 

but also obtain a higher robustness, in dealing with incomplete data. The obtained 

results have been compared with the findings of the FCM, interval type-2 fuzzy 

logic system, untrained iFCM and five extensions of the FCM. Comparative results 

show that our approach offers a robust classification method that produces better 

performance than other models. 

 

Belardinelli, F., van der Hoek, W., & Kuijer, L. B. Second-order propositional 

modal logic: Expressiveness and completeness results // Artificial Intelligence. - 

263. - P. 3-45. doi:10.1016/j.artint.2018.07.004  

In this paper we advance the state-of-the-art on the application of second-order 

propositional modal logic (SOPML) in the representation of individual and group 

knowledge, as well as temporal and spatial reasoning. The main theoretical 

contributions of the paper can be summarised as follows. Firstly, we introduce the 

language of (multi-modal) SOPML and interpret it on a variety of different classes 

of Kripke frames according to the features of the accessibility relations and of the 

algebraic structure of the quantification domain of propositions. We provide 
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axiomatisations for some of these classes, and show that SOPML is 

unaxiomatisable on the remaining classes. Secondly, we introduce novel notions of 

(bi)simulations and prove that they indeed preserve the interpretation of formulas 

in (the universal fragment of) SOPML. Then, we apply this formal machinery to 

study the expressiveness of Second-order Propositional Epistemic Logic (SOPEL) 

in representing higher-order knowledge, i.e., the knowledge agents have about 

other agents’ knowledge, as well as graph-theoretic notions (e.g., 3-colorability, 

Hamiltonian paths, etc.). The final outcome is a rich formalism to represent and 

reason about relevant concepts in artificial intelligence, while still having a model 

checking problem that is no more computationally expensive than that of the less 

expressive quantified boolean logic. 

 

Dettori, S., Iannino, V., Colla, V., & Signorini, A. An adaptive fuzzy logic-based 

approach to PID control of steam turbines in solar applications // Applied Energy. - 

227. - P. 655-664. doi:10.1016/j.apenergy.2017.08.145  

In Concentrated Solar Power Plants, steam turbines controlled with standard 

Proportional Integrative Derivative (PID) methods may suffer from performance 

downgrading in power generation when the steam conditions deviate from nominal 

ones. An enhancement of standard steam turbine controller can be the key to 

achieve optimal performance also in non-nominal steam conditions. This paper 

presents the improvement of the PID control concept by exploiting Fuzzy Logic, 

an artificial intelligence technique that allows taking into account the human 

experience and knowledge on the system behavior. A real Concentrated Solar 

Power Plant has been modeled focusing on generated power control loop, its 

stability and performance analysis, knowledge useful to design a Fuzzy Inference 

System. A fuzzy logic controller is proposed to continuously adapt the PID 

parameters, to improve the steam turbine governor action. Its performance is 

compared to the classical PID tuned according to three different approaches. The 

fuzzy logic PID controller extends the simplicity of PID and adapts the control 
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action to actual operating condition by providing the system with a sort of 

“decision-making skill”. The possibility to design implementable algorithms on a 

Programmable Logic Controller, which have stringent computational speed and 

memory requirements, has been explicitly taken into account in the developed 

work, through the minimization of the controller complexity with a reduced 

number of fuzzy sets and fuzzy rules within the fuzzy inference system 

 

dos Santos, G. M., de Aquino, R. R. B., & Lira, M. M. S. Thermography and 

artificial intelligence in transformer fault detection // Electrical Engineering. - 

100(3). - P. 1317-1325. doi:10.1007/s00202-017-0595-2  

Dissolved gas analysis of insulating oil in refrigerated power transformer oil is a 

widespread technique for detecting incipient faults. However, this technique 

involves safety procedures for the collection of oil samples, laboratory response 

times and, in some cases, removing the transformer from operation. Removing a 

transformer from operation in certain situations can become very costly as there 

are production environments that must run uninterrupted so that stoppages such as 

this represent financial loss. Infrared thermography is a non-destructive 

temperature measurement technique commonly used to detect anomalies and 

predict possible faults without disrupting system operation. This paper presents 

studies based on the use of infrared temperature measurement to detect incipient 

faults in transformers through dissolved gas analysis of the insulating oil. This 

study’s methodology uses intelligent systems to analyse transformer face 

temperatures and detect incipient faults. The results obtained in this work present 

86 and 83% of classification correctness using artificial neural networks and fuzzy 

logic, respectively. 

 

Farzandipour, M., Nabovati, E., Saeedi, S., & Fakharian, E. Fuzzy decision support 

systems to diagnose musculoskeletal disorders: A systematic literature review // 
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Computer Methods and Programs in Biomedicine. - 163. - P. 101-109. 

doi:10.1016/j.cmpb.2018.06.002  

Background and objective: Musculoskeletal disorders (MSDs) are one of the most 

important causes of disability with a high prevalence. The accurate and timely 

diagnosis of these disorders is often difficult. Clinical decision support systems 

(CDSSs) can help physicians to diagnose diseases quickly and accurately. Given 

the ambiguous nature of MSDs, fuzzy logic can be helpful in designing the CDSSs 

knowledge bases. The present study aimed to review the studies on fuzzy CDSSs 

to diagnose MSDs. Methods: A comprehensive search was conducted in Medline, 

Scopus, Cochrane Library, and ISI Web of Science databases to identify relevant 

studies published until March 15, 2016. Studies were included in which CDSSs 

were developed using fuzzy logic to diagnose MSDs, and tested their accuracy 

using real data from patients. Results: Of the 3188 papers examined, 23 papers 

included according to the inclusion criteria. The results showed that among all the 

designed CDSSs only one (CADIAG-2) was implemented in the clinical 

environment. In about half of the included studies (52%), CDSSs were designed to 

diagnose inflammatory/infectious disorder of the bone and joint. In most of the 

included studies (70%), the knowledge was extracted using a combination of three 

methods (acquiring from experts, analyzing the data, and reviewing the literature). 

The median accuracy of fuzzy rule-based CDSSs was 91% and it was 90% for 

other fuzzy models. The most frequently used membership functions were 

triangular and trapezoidal functions, and the most used method for inference was 

the Mamdani. Conclusions: In general, fuzzy CDSSs have a high accuracy to 

diagnose MSDs. Despite the high accuracy, these systems have been used to a 

limited extent in the clinical environments. To design of knowledge base for 

CDSSs to diagnose MSDs, rule-based methods are used more than other fuzzy 

methods. 
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Gu, X., Yang, H., Tang, J., Zhang, J., Zhang, F., Liu, D., . . . Fu, X. Profiling web 

users using big data // Social Network Analysis and Mining. - 8(1). 

doi:10.1007/s13278-018-0495-0  

Profiling Web users is a fundamental issue for Web mining and social network 

analysis. Its basic tasks include extracting basic information, mining user 

preferences, and inferring user demographics (Tang et al. in ACM Trans Knowl 

Discov Data 5(1):2:1–2:44, 2010). Although methodologies for handling the three 

tasks are different, they all usually contain two stages: first identify relevant pages 

(data) of a user and then use machine learning models (e.g., SVM, CRFs, or DL) to 

extract/mine/infer profile attributes from each page. The methods were successful 

in the traditional Web, but are facing more and more challenges with the rapid 

evolution of the Web each persons information is distributed over the Web and is 

changing dynamically. As a result, available data for a user on the Web is 

redundant, and some sources may be out-of-date or incorrect. The traditional two-

stage method suffers from data inconsistency and error propagation between the 

two stages. In this paper, we revisit the problem of Web user profiling in the big 

data era and propose a simple but very effective approach, referred to as MagicFG, 

for profiling Web users by leveraging the power of big data. To avoid error 

propagation, the approach processes all the extracting/mining/inferring subtasks in 

one unified framework. To improve the profiling performance, we present the 

concept of contextual credibility. The proposed framework also supports the 

incorporation of human knowledge. It defines human knowledge as Markov logics 

statements and formalizes them into a factor graph model. The MagicFG method 

has been deployed in an online system AMiner.org for profiling millions of 

researchers—e.g., extracting E-mail, inferring Gender, and mining research 

interests. Our empirical study in the real system shows that the proposed method 

offers significantly improved (+ 4–6%; p  0.01 , t test) profiling performance in 

comparison with several baseline methods using rules, classification, and 

sequential labeling. 
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Hannan, M. A., Ali, J. A., Jern, K. P., Mohamed, A., Lipu, M. S. H., & Hussain, A. 

Switching techniques and intelligent controllers for induction motor drive: Issues 

and recommendations // IEEE Access. doi:10.1109/ACCESS.2018.2867214  

Induction motor drive is widely used in many load applications in approximately 

60% of the total industrial load. However, the dynamic configuration of the 

induction motor, especially a three-phase induction motor (TIM) is a nonlinear 

system which is not easy to explain theoretically due to sudden changes in load or 

speed. Therefore, the development of variable speed drive (VSD) with robust 

switching technique and controller design is compulsory for improving the 

performance efficiency of the TIM. An advanced switching strategy is used for 

controlling voltage, frequency and reducing harmonic output signals while an 

efficient controller is required to regulate currents, speed, torque, and rotor flux. 

Nevertheless, development of such controllers and switching methods need the 

extensive mathematical model and complex online computation. This paper 

presents a critical review of the different switching techniques, switching pattern of 

voltage space vectors and switching time to solve the existing problems and 

enhance the performance of the TIM. Also, the paper describes the different 

intelligent controller techniques in terms of scalar control and vector control. 

Consequently, a comprehensive review on conventional controllers such as 

Proportional integral derivative (PID) and Artificial intelligence (AI) controllers 

such as an artificial neural network (ANN), adaptive neural fuzzy inference system 

(ANFIS) and fuzzy Logic control (FLC) are explained on their structure, 

algorithm, and mathematical model. Furthermore, the different integrated circuits 

of the TIM drive controller are reviewed along with benefits and limitations, 

current issues and challenges and conclude with recommendations. All the 

highlighted insights of this review will hopefully lead to increasing efforts towards 

the development of the advanced switching techniques and controllers for the 

future induction motor drive. 
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Heddam, S., Watts, M. J., Houichi, L., Djemili, L., & Sebbar, A. Evolving 

connectionist systems (ECoSs): A new approach for modeling daily reference 

evapotranspiration (ET0) // Environmental Monitoring and Assessment. - 190(9). 

doi:10.1007/s10661-018-6903-0  

Over the last few years, the uses of artificial intelligence techniques (AI) for 

modeling daily reference evapotranspiration (ET0) have become more popular and 

a considerable amount of models were successfully applied to the problem. 

Therefore, in the present paper, we propose a new evolving connectionist (ECoS) 

approaches for modeling daily reference evapotranspiration (ET0) in the 

Mediterranean region of Algeria. Three ECoS models, namely, (i) the off-line 

dynamic evolving neural-fuzzy inference system called DEFNIS_OF, (ii) the on-

line dynamic evolving neural-fuzzy inference system called DEFNIS_ON, and (iii) 

the evolving fuzzy neural network called (EFuNN), were statistically compared 

using the root mean square error (RMSE), the mean absolute error (MAE), the 

coefficient of correlation (R), and the Nash-Sutcliffe efficiency (NSE) indexes. 

The proposed approaches were applied for modeling daily ET0 using climatic 

variables from two weather stations: Algiers and Skikda, Algeria. Five well-known 

climatic variables were selected as inputs: daily maximum and minimum air 

temperatures (Tmax and Tmin), daily wind speed (WS), daily relative humidity 

(RH), and daily sunshine hours (SH). The effect of combining several climatic 

variables as inputs was evaluated, and at least six scenarios were developed and 

compared. The proposed ECoS models were compared against the reference 

Penman-Monteith model referred as “FAO-56 PM”. According to the results 

obtained, the DEFNIS_OF1 model having Tmax, Tmin, WS, RH, and SH as 

inputs, is the best model, followed by the DEFNIS_ON1, and the EFuNN1 is the 

worst model. The R and NSE value calculated for the testing dataset for the Algiers 

and Skikda stations were (0.954, 0.910) and (0.954, 0.905), respectively. While 
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both DEFNIS_OF1 and DEFNIS_ON1 showed good accuracy and high 

performances, the EFuNN1 was less accurate 

 

Jaiswal, A., Agrawal, A., & Roy, K. In-situ, in-memory stateful vector logic 

operations based on voltage controlled magnetic anisotropy // Scientific Reports. - 

8(1). doi:10.1038/s41598-018-23886-2  

Recently, the exponential increase in compute requirements demanded by 

emerging applications like artificial intelligence, Internet of things, etc. have 

rendered the state-of-art von-Neumann machines inefficient in terms of energy and 

throughput owing to the well-known von-Neumann bottleneck. A promising 

approach to mitigate the bottleneck is to do computations as close to the memory 

units as possible. One extreme possibility is to do in-situ Boolean logic 

computations by using stateful devices. Stateful devices are those that can act both 

as a compute engine and storage device, simultaneously. We propose such stateful, 

vector, in-memory operations using voltage controlled magnetic anisotropy 

(VCMA) effect in magnetic tunnel junctions (MTJ). Our proposal is based on the 

well known manufacturable 1-transistor - 1-MTJ bit-cell and does not require any 

modifications in the bit-cell circuit or the magnetic device. Instead, we leverage the 

very physics of the VCMA effect to enable stateful computations. Specifically, we 

exploit the voltage asymmetry of the VCMA effect to construct stateful IMP 

(implication) gate and use the precessional switching dynamics of the VCMA 

devices to propose a massively parallel NOT operation. Further, we show that 

other gates like AND, OR, NAND, NOR, NIMP (complement of implication) can 

be implemented using multi-cycle operations. 

 

Jenab, K., & Pineau, J. Automation of air traffic management using fuzzy logic 

algorithm to integrate unmanned aerial systems into the national airspace // 

International Journal of Electrical and Computer Engineering. - 8(5). - P. 3169-

3178. doi:10.11591/ijece.v8i5.pp.3169-3178  
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Unmanned Aircraft Systems (UAS) have been increasing in popularity in personal, 

commercial, and military applications. The increase of the use of UAS poses a 

significant risk to general air travel, and will burden an already overburdened Air 

Traffic Control (ATC) network if the Air Traffic Management (ATM) system does 

not undergo a revolutionary change. Already there have been many near misses 

reported in the news with personal hobbyist UAS flying in controlled airspace near 

airports almost colliding with manned aircraft. The expected increase in the use of 

UAS over the upcoming years will exacerbate this problem, leading to a 

catastrophic incident involving substantial damage to property or loss of life. ATC 

professionals are already overwhelmed with the air traffic that exists today with 

only manned aircraft. With UAS expected to perform many tasks in the near 

future, the number of UAS will greatly outnumber the manned aircraft and 

overwhelm the ATC network in short order to the point where the current system 

will be rendered extremely dangerous, if not useless. This paper seeks to explore 

the possibility of using the artificial intelligence concept of fuzzy logic to automate 

the ATC system in order to handle the increased traffic due to UAS safely and 

efficiently. Automation would involve an algorithm to perform arbitration between 

aircraft based on signal input to ATC ground stations from aircraft, as well as 

signal output from the ATC ground stations to the aircraft. Fuzzy logic would be 

used to assign weights to the many different variables involved in ATM to find the 

best solution, which keeps aircraft on schedule while avoiding other aircraft, 

whether they are manned or unmanned. The fuzzy logic approach would find the 

weighted values for the available variables by running a simulation of air traffic 

patterns assigning different weights per simulation run, over many different runs of 

the simulation, until the best values are found that keep aircraft on schedule and 

maintain the required separation of aircraft. 
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Jirakunkanok, P., Sano, K., & Tojo, S. Dynamic epistemic logic of belief change in 

legal judgments // Artificial Intelligence and Law. - 26(3). - P. 201-249. 

doi:10.1007/s10506-017-9202-0  

This study realizes belief/reliability change of a judge in a legal judgment by 

dynamic epistemic logic (DEL). A key feature of DEL is that possibilities in an 

agent’s belief can be represented by a Kripke model. This study addresses two 

difficulties in applying DEL to a legal case. First, since there are several methods 

for constructing a Kripke model, our question is how we can construct the model 

from a legal case. Second, since this study employs several dynamic operators, our 

question is how we can decide which operators are to be applied for 

belief/reliability change of a judge. In order to solve these difficulties, we have 

implemented a computer system which provides two functions. First, the system 

can generate a Kripke model from a legal case. Second, the system provides an 

inconsistency solving algorithm which can automatically perform several 

operations in order to reduce the effort needed to decide which operators are to be 

applied. By our implementation, the above questions can be adequately solved. 

With our analysis method, six legal cases are analyzed to demonstrate our 

implementation. 

 

Krittanawong, C., Bomback, A. S., Baber, U., Bangalore, S., Messerli, F. H., & 

Wilson Tang, W. H. Future direction for using artificial intelligence to predict and 

manage hypertension // Current Hypertension Reports. - 20(9). 

doi:10.1007/s11906-018-0875-x  

Purpose of Review: Evidence that artificial intelligence (AI) is useful for 

predicting risk factors for hypertension and its management is emerging. However, 

we are far from harnessing the innovative AI tools to predict these risk factors for 

hypertension and applying them to personalized management. This review 

summarizes recent advances in the computer science and medical field, illustrating 

the innovative AI approach for potential prediction of early stages of hypertension. 
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Additionally, we review ongoing research and future implications of AI in 

hypertension management and clinical trials, with an eye towards personalized 

medicine. Recent Findings: Although recent studies demonstrate that AI in 

hypertension research is feasible and possibly useful, AI-informed care has yet to 

transform blood pressure (BP) control. This is due, in part, to lack of data on AI’s 

consistency, accuracy, and reliability in the BP sphere. However, many factors 

contribute to poorly controlled BP, including biological, environmental, and 

lifestyle issues. AI allows insight into extrapolating data analytics to inform 

prescribers and patients about specific factors that may impact their BP control. 

Summary: To date, AI has been mainly used to investigate risk factors for 

hypertension, but has not yet been utilized for hypertension management due to the 

limitations of study design and of physician’s engagement in computer science 

literature. The future of AI with more robust architecture using multi-omics 

approaches and wearable technology will likely be an important tool allowing to 

incorporate biological, lifestyle, and environmental factors into decision-making of 

appropriate drug use for BP control. 

 

Li, L., Lange, C. F., Xu, Z., Jiang, P., & Ma, Y. Feature-based intelligent system 

for steam simulation using computational fluid dynamics // Advanced Engineering 

Informatics. - 38. - P. 357-369. doi:10.1016/j.aei.2018.08.011  

In the development of products involving fluids, computational fluid dynamics 

(CFD) has been increasingly applied to investigate the flow associated with various 

product operating conditions or product designs. The batch simulation is usually 

conducted when CFD is heavily used, which is not able to respond to the changes 

in flow regime when the fluid domain changes. In order to overcome this defect, a 

rule-based intelligent CFD simulation system for steam simulation is proposed to 

analyze the specific product design and generate the corresponding robust 

simulation model with accurate results. The rules used in the system are based on 

physical knowledge and CFD best practices which make this system easy to be 
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applied in other application scenarios by changing the relevant knowledge base. 

Fluid physics features and dynamic physics features are used to model the 

intelligent functions of the system. Incorporating CAE boundary features, the CFD 

analysis view is fulfilled, which maintains the information consistency in a multi-

view feature modeling environment. The prototype software tool is developed by 

Python 3 with separated logics and settings. The effectiveness of the proposed 

system is proven by the case study of a disk-type gate valve and a pipe reducer in a 

piping system. 

 

Lohrmann, C., Luukka, P., Jablonska-Sabuka, M., & Kauranne, T. A combination 

of fuzzy similarity measures and fuzzy entropy measures for supervised feature 

selection // Expert Systems with Applications. - 110. - P. 216-236. 

doi:10.1016/j.eswa.2018.06.002  

Large amounts of information and various features are in many machine learning 

applications available, or easily obtainable. However, their quality is potentially 

low and greater volumes of information are not always beneficial for machine 

learning, for instance, when not all available features in a data set are relevant for 

the classification task and for understanding the studied phenomenon. Feature 

selection aims at determining a subset of features that represents the data well, 

gives accurate classification results and reduces the impact of noise on the 

classification performance. In this paper, we propose a filter feature ranking 

method for feature selection based on fuzzy similarity and entropy measures 

(FSAE), which is an adaptation of the idea used for the wrapper function by 

Luukka (2011) and has an additional scaling factor. The scaling factor to the 

feature and class-specific entropy values that is implemented, accounts for the 

distance between the ideal vectors for each class. Moreover, a wrapper version of 

the FSAE with a similarity classifier is presented as well. The feature selection 

method is tested on five medical data sets: dermatology, chronic kidney disease, 

breast cancer, diabetic retinopathy and horse colic. The wrapper version of FSAE 



 

321 

 

is compared to the wrapper introduced by Luukka (2011) and shows at least as 

accurate results with often considerably fewer features. In the comparison with 

ReliefF, Laplacian score, Fisher score and the filter version of Luukka (2011), the 

FSAE filter in general achieves competitive mean accuracies and results for one 

medical data set, the breast cancer Wisconsin data set, together with the Laplacian 

score in the best results over all possible feature removals. 

 

Toseef, M., & Khan, M. J. An intelligent mobile application for diagnosis of crop 

diseases in pakistan using fuzzy inference system // Computers and Electronics in 

Agriculture. - 153. - P. 1-11. doi:10.1016/j.compag.2018.07.034  

South Asian countries are amongst the largest producers of crops with favourable 

climate conditions and fertile soil. However, traditional agricultural mechanisms 

are in place and inadequate effort has been put into exploit the usage of 

technology. One of the main problems being faced by agriculture sector in Pakistan 

and other developing countries is that crop diseases are not diagnosed timely and 

efficiently. Conventional methods for disease diagnosis in crops lead to less 

accurate and inefficient diagnosis, consequently leading to low productivity. In this 

paper, an intelligent approach for the diagnosis of crop diseases is proposed which 

is capable of working over Android mobile devices using fuzzy inference system 

as the main decision making engine at the backend. The system is capable enough 

to communicate to the farmers in Pakistan in their local language Urdu and assist 

them in diagnosing diseases in their crops. Agriculture experts in government 

sector can get equal benefit from it in diagnosis and prevention of crops diseases. It 

takes symptoms of the crops as input with a provision of vague input and generates 

the output in the form of diagnosed disease using its inference engine. The 

proposed system caters two main crops of Pakistan, cotton and wheat and is 

capable to diagnose their main diseases. The proposed system has been tested on a 

pool of 100 real crop problems and its inference engine has shown excellent 

performance in prediction of the right disease which is up to 99% accurate. 
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Ward, L., Dunn, A., Faghaninia, A., Zimmermann, N. E. R., Bajaj, S., Wang, Q., 

Jain, A. Matminer: An open source toolkit for materials data mining // 

Computational Materials Science. - 152. - P. 60-69. 

doi:10.1016/j.commatsci.2018.05.018  

As materials data sets grow in size and scope, the role of data mining and statistical 

learning methods to analyze these materials data sets and build predictive models 

is becoming more important. This manuscript introduces matminer, an open-

source, Python-based software platform to facilitate data-driven methods of 

analyzing and predicting materials properties. Matminer provides modules for 

retrieving large data sets from external databases such as the Materials Project, 

Citrination, Materials Data Facility, and Materials Platform for Data Science. It 

also provides implementations for an extensive library of feature extraction 

routines developed by the materials community, with 47 featurization classes that 

can generate thousands of individual descriptors and combine them into 

mathematical functions. Finally, matminer provides a visualization module for 

producing interactive, shareable plots. These functions are designed in a way that 

integrates closely with machine learning and data analysis packages already 

developed and in use by the Python data science community. We explain the 

structure and logic of matminer, provide a description of its various modules, and 

showcase several examples of how matminer can be used to collect data, reproduce 

data mining studies reported in the literature, and test new methodologies. 

 

Zeng, X., Li, Z., Gao, W., Ren, M., Zhang, J., Li, Z., & Zhang, B. A novel virtual 

sensing with artificial neural network and K-means clustering for IGBT current 

measuring // IEEE Transactions on Industrial Electronics. - 65(9). - P. 7343-7352. 

doi:10.1109/TIE.2018.2793196 

A novel virutal sensing (VS) method with artificial neural network (ANN) and K-

means clustering for insulated-gate bipolar transistor (IGBT) current measuring is 
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first proposed in this paper. It provides an alternative way to measure the IGBT 

current indirectly without a physical current sensor. It satisfies the requirements of 

cost and integratability in some smart gate drive controlling. In this study, the 

IGBT analytical model is abstracted to an equivalent expression for the prediction 

of IGBT current. The machine-learning technologies, the ANN and K-means 

clustering, are implemented for solving this equivalent expression based on 

statistical data to work out the empirical VS model for IGBT current prediction. 

The simulations show that this method is effective and it conforms to the outputs 

of pure analytical calculation from IGBT PSpice model. The experimental platform 

is also built to qualify the feasibility and practicability of this method, and it results 

3% error by average in IGBT global current prediction. 

 

Agent-oriented approach 
 

Proceedings of the 5th international conference on system modeling and 

advancement in research trends, SMART 2016 // Paper presented at the 

Proceedings of the 5th International Conference on System Modeling and 

Advancement in Research Trends, SMART 2016. - 7 April 2017. - 360 p. 

The proceedings contain 66 papers. The topics discussed include: adaptive apriori 

algorithm for frequent itemset mining; novel approach for classification of stress 

EEG data using statistical techniques; medical image compression using embedded 

zerotree wavelet (EZW) coder; a performance based comparison of various 

symmetric cryptographic algorithms in run-time scenario; shaping flexible 

software development with agent-oriented methodology; role of evolutionary 

algorithms in software reliability optimization; DES: the oldest symmetric block 

key encryption algorithm; association redetection of regular insulin and NPH 

insulin using statistical features; blur image detection using Laplacian operator and 

Open-CV; a literature survey for fuzzy based soft classification techniques and 

uncertainty estimation; business intelligence using data mining techniques and 
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business analytics; advanced approach for face recognition using Gabor wavelet 

and SURF detector (GWSS); a walk through of software testing techniques; 

avalanche parameters for deploying sensor nodes in snow bound region; proficient 

method for acoustic sound source location estimation using time difference of 

arrival; analysis and proposal of a novel approach to collision detection and 

avoidance between moving objects using artificial intelligence; and an analytical 

framework design for latent fingerprint reconstruction, enhancement and 

recognition. 

 

Missaoui, E., Mazigh, B., Bhiri, S., & Hilaire, V. NCRIO: A normative holonic 

metamodel for multi-agent systems. - LNCS, 2017. - 10334. - P. 638-649. 

doi:10.1007/978-3-319-59650-1_54 

Increasing collaborative work and distributing information creates a request for 

large-scale and flexible systems in regulated environments. A promising approach 

in the field of multi-agent system is the design and development of complex, 

hierarchical and critical systems. These systems require both a hierarchical 

structure that allows to make together different levels of abstraction within the 

same system and require the maintenance of social control of the various entities 

involved in these systems by using social norms. Several proposals on normative 

models for multi-agent systems have been made in order to design agent societies 

in norms-based environments. However, they are not adapted to support holonic 

systems, i.e. those who allow to model complex organizations involving several 

levels simultaneously. In this paper, we propose a new metamodel, called NCRIO 

(Norm, Capacity, Role, Interaction, and Organization), for the design of normative 

holonic multi-agent systems (NHMAS). This metamodel is an extension of the 

CRIO (Capacity, Role, Interaction, and Organization) metamodel, which allows 

the design of holonic multi-agent systems (HMAS). The NCRIO metamodel 

retains the properties of the HMASs and adds normative concepts (Norms and 

Contracts) to maintain social control in these systems. This new metamodel allows 
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the design for complex (which require a hierarchical struc-ture) and critical (which 

require social control) systems. 

 

Morejón, R., Viana, M., & Lucena, C. An approach to generate software agents for 

health data mining // International Journal of Software Engineering and 

Knowledge Engineering. - 27(9-10). - P. 1579-1589. 

doi:10.1142/S0218194017400125  

Data mining is a hot topic that attracts researchers of different areas, such as 

database, machine learning, and agent-oriented software engineering. As a 

consequence of the growth of data volume, there is an increasing need to obtain 

knowledge from these large datasets that are very difficult to handle and process 

with traditional methods. Software agents can play a significant role performing 

data mining processes in ways that are more efficient. For instance, they can work 

to perform selection, extraction, preprocessing, and integration of data as well as 

parallel, distributed, or multisource mining. This paper proposes a framework 

based on multiagent systems to apply data mining techniques to health datasets. 

Last but not least, the usage scenarios that we use are datasets for hypothyroidism 

and diabetes and we run two different mining processes in parallel in each database 

 

Siebers, P. -., & Klügl, F. What software engineering has to offer to agent-based 

social simulation. - 2017. - P. 81-117. doi:10.1007/978-3-319-66948-9_6  

In simulation projects, it is generally beneficial to have a toolset that allows 

following a more formal approach to system analysis, model design and model 

implementation. Such formal methods are developed to support a systematic 

approach by making different steps explicit as well as providing a precise language 

to express the results of those steps, documenting not just the final model but also 

intermediate steps. This chapter consists of two parts: the first gives an overview of 

which tools developed in software engineering can be and have been adapted to 

agent-based social simulation; the second part demonstrates with the help of an 
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informative example how some of these tools can be combined into an overall 

structured approach to model development. 

 

Hybrid approach 
 

Abo-Elyousr, F. K., & Elnozahy, A. Bi-objective economic feasibility of hybrid 

micro-grid systems with multiple fuel options for islanded areas in egypt // 

Renewable Energy. - 128. - P. 37-56. doi:10.1016/j.renene.2018.05.066  

The main target of this research is to allow modern distributed energy resources 

(DERs) to contribute effectively in the economic feasibility of hybrid renewable 

power generation system. There are several factors such as the net present cost 

(NPC), levelized cost of energy (COE), amount of greenhouse gases (GHG) 

emissions, and the ability of the hybrid system to meet the load at different 

meteorological conditions to consider when evaluating the effectiveness of hybrid 

generation system within microgrids. A multi-objective based optimization 

algorithm to reduce cost, emissions, and a combined solution between cost and 

emissions is investigated in this research. This research presents an approach to 

optimize a hybrid microgrid (HMG) system with different fuel options. The power 

management approach determines the optimal sizing of DERs based on ant colony 

optimization (ACO) algorithm. In order to find the best configuration, the obtained 

results are compared with genetic algorithm (GA), particle swarm optimization 

(PSO), and HOMER. Three isolated areas in Egypt with different metrological 

conditions are selected for optimization of HMG system, namely: Kharga, Saint 

Katherine, and Qussair. The results show that the combined optimal configuration 

of HMG system is better in satisfying load demands without violating any 

restraints. 

 

Basu, S., Karuppiah, M., Selvakumar, K., Li, K. -., Islam, S. K. H., Hassan, M. M., 

& Bhuiyan, M. Z. A. An intelligent/cognitive model of task scheduling for IoT 
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applications in cloud computing environment // Future Generation Computer 

Systems. - 88. - P. 254-261. doi:10.1016/j.future.2018.05.056  

In a cloud computing environment, it is not easy to schedule various Internet of 

Things (IoT) application tasks due to the heterogeneity characterises of IoT. 

Efficient scheduling and load balancing of IoT applications is important to 

minimize the total execution time(makespan) while adhering to constraints like 

task dependencies. In this paper, a cognitive or intelligent model of bio-inspired 

approach is used to find the optimal solution of task scheduling for IoT 

applications in a heterogeneous multiprocessor cloud environment. Natural 

selection of genes and evolutionary foraging traits has proved that only the fittest 

species survive in nature. In this case, a fit schedule is considered as one which is 

efficient and follows the task ordering in the multiprocessor environment. A hybrid 

algorithm GAACO combining Genetic Algorithm (GA) and Ant Colony 

Optimization (ACO) has been used to select only the best combination of tasks at 

each stage. This unique combination of GA and ACO used ensures the appropriate 

convergence and optimality when GAACO is developed. Scheduling using 

GAACO is not pre-emptive and it is assumed that one task can be assigned to one 

processor. When tested on various sizes of task graphs and different number of 

processors, GAACO has proved to be competent with the conventional approaches 

of using GA and ACO in the heterogeneous multiprocessor environment. 

 

Bui, D., Nguyen, T., Chou, J., Nguyen-Xuan, H., & Ngo, T. D. A modified firefly 

algorithm-artificial neural network expert system for predicting compressive and 

tensile strength of high-performance concrete // Construction and Building 

Materials. - 180. - P. 320-333. doi:10.1016/j.conbuildmat.2018.05.201  

The compressive and tensile strength of high-performance concrete (HPC) is a 

highly nonlinear function of its constituents. The significance of expert 

frameworks for predicting the compressive and tensile strength of HPC is greatly 

distinguished in material technology. This study aims to develop an expert system 
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based on the artificial neural network (ANN) model in association with a modified 

firefly algorithm (MFA). The ANN model is constructed from experimental data 

while MFA is used to optimize a set of initial weights and biases of ANN to 

improve the accuracy of this artificial intelligence technique. The accuracy of the 

proposed expert system is validated by comparing obtained results with those from 

the literature. The result indicates that the MFA-ANN hybrid system can obtain a 

better prediction of the high-performance concrete properties. The MFA-ANN is 

also much faster at solving problems. Therefore, the proposed approach can 

provide an efficient and accurate tool to predict and design HPC. 

 

Cai, Y., Zhang, Q., Lu, W., & Che, X. A hybrid approach for measuring semantic 

similarity based on IC-weighted path distance in WordNet // Journal of Intelligent 

Information Systems. - 51(1). - P. 23-47. doi:10.1007/s10844-017-0479-y  

As a valuable tool for text understanding, semantic similarity measurement enables 

discriminative semantic-based applications in the fields of natural language 

processing, information retrieval, computational linguistics and artificial 

intelligence. Most of the existing studies have used structured taxonomies such as 

WordNet to explore the lexical semantic relationship, however, the improvement 

of computation accuracy is still a challenge for them. To address this problem, in 

this paper, we propose a hybrid WordNet-based approach CSSM-ICSP to 

measuring concept semantic similarity, which leverage the information content(IC) 

of concepts to weight the shortest path distance between concepts. To improve the 

performance of IC computation, we also develop a novel model of the intrinsic IC 

of concepts, where a variety of semantic properties involved in the structure of 

WordNet are taken into consideration. In addition, we summarize and classify the 

technical characteristics of previous WordNet-based approaches, as well as 

evaluate our approach against these approaches on various benchmarks. The 

experimental results of the proposed approaches are more correlated with human 

judgment of similarity in term of the correlation coefficient, which indicates that 
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our IC model and similarity detection approach are comparable or even better for 

semantic similarity measurement as compared to others. 

 

Calzone, L., Barillot, E., & Zinovyev, A. Logical versus kinetic modeling of 

biological networks: Applications in cancer research // Current Opinion in 

Chemical Engineering. - 21. - P. 22-31. doi:10.1016/j.coche.2018.02.005  

Mathematical modeling of biological networks is a promising approach to 

understand the complexity of cancer progression, which can be understood as 

accumulated abnormalities in the kinetics of cellular biochemistry. Two major 

modeling formalisms (languages) have been used for this purpose in the last couple 

of decades: one is based on the application of classical chemical kinetics of 

reaction networks and the other one is based on discrete kinetics representation 

(called logical formalism for simplicity here), governed by logical state update 

rules. In this short review, we remind the reader how these two methodologies 

complement each other but also present the fast and recent development of semi-

quantitative approaches for modeling large biological networks, with a spectrum of 

complementary ideas each inheriting and combining features of both modeling 

formalisms. We also notice an increasing influence of the recent success of 

machine learning and artificial intelligence onto the methodology of mathematical 

network modeling in cancer research, leading to appearance of a number of 

pragmatic hybrid approaches. To illustrate the two approaches, logical versus 

kinetic modeling, we provide an example describing the same biological process 

with different description granularity in both discrete and continuous formalisms. 

The model focuses on a central question in cancer biology: understanding the 

mechanisms of metastasis appearance. We conclude that despite significant 

progress in development of modeling ideas, predicting response of large biological 

networks involved in cancer to various perturbations remains a major unsolved 

challenge in cancer systems biology. 
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De Risi, R., De Luca, F., Kwon, O. -., & Sextos, A. Scenario-based seismic risk 

assessment for buried transmission gas pipelines at regional scale // Journal of 

Pipeline Systems Engineering and Practice. - 9(4). doi:10.1061/(ASCE)PS.1949-

1204.0000330  

Buried gas pipelines in seismic-prone regions may suffer leaks or breaks as a 

consequence of an earthquake, especially if the pipeline is subjected to large 

differential displacements due to geotechnical failures (e.g., landslide or 

liquefaction). This paper presents a methodology to assess the risk of a gas pipeline 

infrastructure at a regional level in the aftermath of a seismic event. Once 

earthquake characteristics, such as magnitude and epicenter, are known, seismic 

intensity measures (IMs), such as peak ground acceleration (PGA) and peak 

ground velocity (PGV), are estimated at the location of each pipe through a 

simulation-based procedure. The potential updating from real-time data coming 

from accelerometric stations is considered. These IMs are then used to study the 

cascading landslide and liquefaction hazards, providing a hybrid empirical-

mechanical-based estimation of permanent ground displacements (PGD). With the 

aid of damage and fragility functions from the literature, loss figures and damage 

maps are derived as decision-support tools for network managers and stakeholders. 

Losses provide a preliminary estimation of repair costs, whereas damage maps 

support the prioritization of inspections in the aftermath of the event. The risk 

methodology is a novel combination of cutting-edge and consolidated approaches. 

Firstly, different crosscorrelation models between PGA and PGV are included. 

Secondly, a new three-phase back-to-back geotechnical approach is provided for 

both landslide and liquefaction, representing (1) the susceptibility, (2) the 

triggering, and (3) the PGD estimation phases. The 1976 Friuli earthquake and the 

high-pressure gas network of northeast Italy are used as a test-bed scenario for the 

risk methodology aimed at emphasizing pros and cons of the different alternative 

options investigated. 
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Gabi, D., Ismail, A. S., Zainal, A., Zakaria, Z., & Abraham, A. Orthogonal 

taguchi-based cat algorithm for solving task scheduling problem in cloud 

computing // Neural Computing and Applications. - 30(6). - P. 1845-1863. 

doi:10.1007/s00521-016-2816-4  

In cloud computing datacenter, task execution delay is a common phenomenal 

cause by task imbalance across virtual machines (VMs). In recent times, a number 

of artificial intelligence scheduling techniques are applied to reduced task 

execution delay. These techniques have contributed toward the need for an ideal 

solution. The objective of this study is to optimize task scheduling based on 

proposed orthogonal Taguchi-based cat swarm optimization (OTB-CSO) in order 

to reduce total task execution delay. In our proposed algorithm, Taguchi 

orthogonal approach was incorporated into tracing mode of CSO to scheduled 

tasks on VMs with minimum execution time. CloudSim tool was used to 

implement the proposed algorithm where the impact of the algorithm was checked 

with 5, 10 and 20 VMs besides input tasks and evaluated based on makespan and 

degree of imbalance metrics. Experimental results showed that for 20 VMs used, 

our proposed OTB-CSO was able to minimize makespan of the total tasks 

scheduled across VMs with 42.86, 34.57 and 2.58% improvement over minimum 

and maximum job first (Min–Max), particle swarm optimization with linear 

descending inertia weight (PSO-LDIW) and hybrid PSO with simulated annealing 

(HPSO-SA) and likewise returned degree of imbalance with 70.03, 62.83 and 

35.68% improvement over existing algorithms. Results obtained showed that 

OTB-CSO is effective to optimize task scheduling and improve overall cloud 

computing performance through minimizing task execution delay while ensuring 

better system utilization. 

 

Kankal, M., Uzlu, E., Nacar, S., & Yüksek, Ö. Predicting temporal rate coefficient 

of bar volume using hybrid artificial intelligence approaches // Journal of Marine 
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Science and Technology (Japan). - 23(3). - P. 596-604. doi:10.1007/s00773-017-

0495-1  

To project the structures to be built in the coastal zone and to make the best use of 

the coastal area, the mechanism of sediment transport, including both longshore 

and cross-shore transport, in this region should be well known. Within this context, 

temporal change rate of cross-shore sediment transport is of vital importance, 

especially to predict the erosion quantitatively. In this study, hybrid artificial 

intelligence models based on physical model data were established to determine 

the  coefficient used to describe the temporal change of cross-shore sediment 

transport. Teaching–learning-based optimization (TLBO) and artificial bee colony 

(ABC) algorithms were used for training of artificial neural network (ANN) in the 

model setup. Then, these models were compared with the classical back 

propagation ANN (ANN-BP) model. Wave height and period, bed slope and 

sediment diameter were considered as input parameters in the models. In all 

models, the used data for training and testing sets were 42 and 10 of total 52 

experimental data, respectively. In the end of the analyses, it has been determined 

that the ANN-TLBO and ANN-ABC models have resulted in better results than the 

BP models. Also, the smallest mean absolute error and root mean square error 

values for testing set have been obtained from the ANN-TLBO model with 0.0068 

and 0.0081, respectively. Therefore, it has been concluded that the best model 

ANN-TLBO can be successfully applied to predict the  coefficient. 

 

Kato, E. R. R., Aranha, G. D. D. A., & Tsunaki, R. H. A new approach to solve the 

flexible job shop problem based on a hybrid particle swarm optimization and 

random-restart hill climbing // Computers and Industrial Engineering. - 125. - P. 

178-189. doi:10.1016/j.cie.2018.08.022  

Industries are looking for ways to expand their competitive advantages, a way is 

optimizing their production, and in this context, they found solutions in activities 

of production scheduling. The production job-shop scheduling can be a complex 
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problem of combination. The Flexible Job-shop Scheduling Problem (FJSP) is an 

extension of the job-shop problem and has been widely reported in the literature. 

Thus, new optimization algorithms continues to be developed and evaluated, in 

special, artificial intelligence algorithms of the swarm type presented favorable 

results. In the FJSP context, this research presents the resolution of the FJSP multi-

objective, using a hierarchical approach that divides the problem into two sub-

problems, being the Particle Swarm Optimization (PSO), responsible for resolving 

the routing sub-problem, and Random Restart Hill Climbing (RRHC) for the 

resolution of scheduling sub-problem. The implementation of the proposed hybrid 

algorithm has new strategies in the population initialization, displacement of 

particles, stochastic allocation of operations, and management of scenarios 

partially and totally flexible. Experimental results using technical benchmarks 

problems are conducted, and proved the effectiveness of the hybridization, and the 

advantage of PSO + RRHC algorithm compared to others local search algorithms 

in the resolution of the scheduling problem. 

 

Marhamati, N., Buxton, E. K., & Rahimi, S. Integration of Z-numbers and 

bayesian decision theory: A hybrid approach to decision making under uncertainty 

and imprecision // Applied Soft Computing Journal. - 72. - P. 273-290. 

doi:10.1016/j.asoc.2018.07.053  

For over four decades decision support systems have been emerging to facilitate 

decision making under uncertain conditions and in a rapidly changing unstructured 

environment. Most decision support approaches, such as Bayesian decision theory 

and computing with words (CW), compare and analyze the consequences of 

different decision alternatives. Bayesian decision methods use probability theory to 

handle uncertainty and have been widely used in different areas for estimation and 

prediction as well as offering decision support. On the other hand, computing with 

words and approximate reasoning apply fuzzy set theory to deal with imprecise 

measurements and inexact information and are most concerned with propositions 
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stated in natural language. The concept of a Z-number [1] has been recently 

introduced to represent propositions and their reliability in natural language. This 

work proposes a methodology that integrates Z-numbers and Bayesian decision 

theory to provide decision support when precise measurements and exact values of 

parameters and probabilities are not available. The relationships and computing 

methods required for such integration are derived and mathematically proved. The 

proposed hybrid methodology benefits from both approaches and provides a 

decision support system based on imprecise and uncertain information drawn from 

natural language. In order to demonstrate the proof of concept, the proposed 

methodology has been applied to a realistic case study on breast cancer diagnosis. 

 

Martínez Padilla, J., Meyer-Baese, U., & Foo, S. Security evaluation of tree parity 

re-keying machine implementations utilizing side-channel emissions. // Eurasip 

Journal on Information Security. - 2018(1). doi:10.1186/s13635-018-0073-z  

In this work, side-channel attacks (SCAs) are considered as a security metric for 

the implementation of hybrid cryptosystems utilizing the neural network-based 

Tree Parity Re-Keying Machines (TPM). A virtual study is presented within the 

MATLAB environment that explores various scenarios in which the TPM may be 

compromised. Performance metrics are evaluated to model possible embedded 

system implementations. A new algorithm is proposed and coined as Man-in-the-

Middle Power Analysis (MIMPA) as a means to copy the TPM’s generated keys. It 

is shown how the algorithm can identify vulnerabilities in the physical device in 

which the cryptosystem is implemented by using its power emissions. Finally, a 

machine learning approach is used to identify the capabilities of neural networks to 

recognize properties of keys produced in the TPM as they are transferred to an 

encryption algorithm. The results show that physical exploits of TPM 

implementations in embedded systems can be identified and accounted for before a 

final release. The experiments and data acquisition is demonstrated with an 

implementation of a TPM-AES hybrid cryptosystem in an AVR microcontroller. 
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Qi, C., Fourie, A., Ma, G., & Tang, X. A hybrid method for improved stability 

prediction in construction projects: A case study of stope hangingwall stability // 

Applied Soft Computing Journal. - 71. - P. 649-658. 

doi:10.1016/j.asoc.2018.07.035  

Artificial intelligence (AI) approaches have proliferated in stability prediction of 

construction projects in the past decade. However, the application of AI 

approaches did not reach the peak of its potential due to the inappropriate handling 

of missing data and the omission of state-of-the-art techniques. In the present 

contribution, we proposed a hybrid method for the improved stability prediction of 

construction projects based on individual machine learning (ML) algorithms, input 

missing data imputation, semi-supervised learning and the classifier ensemble. 

Seven ML algorithms were selected to build individual classifiers for the classifier 

ensemble. 5-fold cross validation was used as the validation method and the 

performance measures were chosen to be the confusion matrix, the receiver 

operating characteristic (ROC) curve and the area under ROC curve (AUC). 

Exhaustive grid search and firefly algorithm were used for hyper-parameters and 

weights tuning respectively. The capability of the proposed method was verified 

using an underground construction dataset, the stope hangingwall (HW) dataset. 

The case study shows that the input missing data imputation and semi-supervised 

learning improved the predictive performance of ML algorithms on HW stability 

prediction. The highest and average AUC values on the testing set were increased 

to 0.954 and 0.923 respectively on the expanded dataset, compared with 0.879 and 

0.860 on the original complete dataset. Further improvement was obtained through 

the classifier ensemble, with the AUC value being increased to 0.976. Harnessing 

such method extends recent efforts for stability prediction in construction projects, 

and can significantly accelerate the project design and stability management 
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Qu, R., Fang, Y., Bai, W., & Jiang, Y. Computing semantic similarity based on 

novel models of semantic representation using wikipedia // Information Processing 

and Management. - 54(6). - P. 1002-1021. doi:10.1016/j.ipm.2018.07.002  

Computing Semantic Similarity (SS) between concepts is one of the most critical 

issues in many domains such as Natural Language Processing and Artificial 

Intelligence. Over the years, several SS measurement methods have been proposed 

by exploiting different knowledge resources. Wikipedia provides a large domain-

independent encyclopedic repository and a semantic network for computing SS 

between concepts. Traditional feature-based measures rely on linear combinations 

of different properties with two main limitations, the insufficient information and 

the loss of semantic information. In this paper, we propose several hybrid SS 

measurement approaches by using the Information Content (IC) and features of 

concepts, which avoid the limitations introduced above. Considering integrating 

discrete properties into one component, we present two models of semantic 

representation, called CORM and CARM. Then, we compute SS based on these 

models and take the IC of categories as a supplement of SS measurement. The 

evaluation, based on several widely used benchmarks and a benchmark developed 

by ourselves, sustains the intuitions with respect to human judgments. In summary, 

our approaches are more efficient in determining SS between concepts and have a 

better human correlation than previous methods such as Word2Vec and NASARI. 

 

Savran, M., & Aydin, L. Stochastic optimization of graphite-flax/epoxy hybrid 

laminated composite for maximum fundamental frequency and minimum cost // 

Engineering Structures. - 174. - P. 675-687. doi:10.1016/j.engstruct.2018.07.043  

Ecological approach in automotive, aerospace and marine industries have stated 

that natural fibers (especially flax) can be used as alternative reinforcing materials 

to glass fibers because of their inherent good vibration and cost performances. In 

this regard, the present paper is an attempt to show the usage of flax fiber as an 

alternative to E-glass in interply hybrid composite structures in terms of 
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fundamental frequency and cost. Stacking sequences design and optimization of 

laminated composites based on Differential Evolution (DE), Nelder Mead (NM) 

and Simulated Annealing (SA) algorithms are considered. The optimization 

problem is to find the number of high stiffness and less expensive laminates 

maximizing the fundamental frequency and minimizing the cost by multi objective 

optimization approach. The results show that the proposed optimum graphite-

flax/epoxy interply composite structure give better than the result of graphite-

glass/epoxy in terms of maximum fundamental frequency and minimum cost. It is 

also found that DE, NM and SA algorithms show comparable performance versus 

Ant Colony Optimization (ACO) for the same laminated structure design 

problems. 

 

Tolga Altinoz, O., Deb, K., & Egemen Yilmaz, A. Distributed approaches for 

reference-point-based multi-objective hybrid problems // Information Sciences. - 

467. - P. 323-341. doi:10.1016/j.ins.2018.07.053  

Testing and performance comparisons for optimization algorithms and methods are 

an important part of demonstrating accurate behavior. These tests are accomplished 

using numerical and graphical illustrations of the results obtained from the 

proposed algorithms. To emphasize the advantages and disadvantages of the 

proposed approaches and algorithms, a set of problems for which the solution and 

common properties are known is needed. Thus, the behavior of the algorithm as it 

obtains the solution set can be explained by using the common properties of the 

test problems. Therefore, a set of well-known benchmark problems has been 

proposed by researchers, and a portion of these problems is specifically designed 

for testing multi-objective optimization algorithms. Although these problems are 

sufficient to present the performances of optimization algorithms, there is no 

problem set for investigating the distributed performance of optimization 

algorithms. Hence, a method for the performance comparison of distribution 

methods for multi-objective optimization algorithms is needed. In this study, a set 
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of new test problems, called hybrid problems, is defined by aligning two different 

well-known test functions for parallelization models. These novel problems are 

solved using the distributed models. Lastly, a set of approaches is proposed to 

increase the performance of any similar distributed models. 

 

Tsirlis, K., Lagani, V., Triantafillou, S., & Tsamardinos, I. On scoring maximal 

ancestral graphs with the Max–Min hill climbing algorithm // International Journal 

of Approximate Reasoning. - 102. - P. 74-85. doi:10.1016/j.ijar.2018.08.002  

We consider the problem of causal structure learning in presence of latent 

confounders. We propose a hybrid method, MAG Max–Min Hill-Climbing 

(M3HC) that takes as input a data set of continuous variables, assumed to follow a 

multivariate Gaussian distribution, and outputs the best fitting maximal ancestral 

graph. M3HC builds upon a previously proposed method, namely GSMAG, by 

introducing a constraint-based first phase that greatly reduces the space of 

structures to investigate. On a large scale experimentation we show that the 

proposed algorithm greatly improves on GSMAG in all comparisons, and over a 

set of known networks from the literature it compares positively against FCI and 

cFCI as well as competitively against GFCI, three well known constraint-based 

approaches for causal-network reconstruction in presence of latent confounders. 

 

Wal dzik, K., & Ma dziuk, J. Applying hybrid monte carlo tree search methods to 

risk-aware project scheduling problem // Information Sciences. - 460-461. - P. 450-

468. doi:10.1016/j.ins.2017.08.049  

In this paper we investigate an application of hybrid Monte Carlo Tree Search 

(MCTS) based algorithms to solving dynamic decision making problems. We 

employ UCT (the most popular MCTS approach) in combination with well-known 

Resource Constrained Project Scheduling Problem (RCPSP) and Stochastic 

Resource Constrained Project Scheduling Problem (SRCPSP) solvers to devise 

strategies for a generic and highly dynamic version of RCPSP, which we call Risk-
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Aware Project Scheduling Problem (RAPSP). We compare these strategies’ 

performance with results of both pure MCTS approach and non-MCTS solvers for 

projects of varied characteristics. We reach a conclusion that proposed hybrid 

simulation-heuristic methods are promising approaches to dynamic decision 

making problems, RAPSP in particular. Consequently, we argue that more research 

effort should be directed to applications of MCTS algorithm outside the domain of 

game-playing, with which it is commonly associated. At the same time, to the best 

of our knowledge, this paper is the first attempt at defining generalized SRCPSP 

model encompassing arbitrary risks and risk response / mitigation strategies as an 

optimization problem and applying Computational Intelligence methods to build 

fully-automated decision making systems. We strongly believe it to be a research 

direction worth further investigation, combining project scheduling, risk 

management and metaheuristic optimization techniques into a well-defined 

platform allowing direct comparisons of different strategies. 

 

Weng, B., Martinez, W., Tsai, Y. -., Li, C., Lu, L., Barth, J. R., & Megahed, F. M. 

Macroeconomic indicators alone can predict the monthly closing price of major 

U.S. indices: Insights from artificial intelligence, time-series analysis and hybrid 

models // Applied Soft Computing Journal. - 71. - P. 685-697. 

doi:10.1016/j.asoc.2018.07.024  

This paper proposes a two-stage approach that can be used to investigate whether 

the information hidden in macroeconomic variables (alone) can be used to 

accurately predict the one-month ahead price for major U.S stock and sector 

indices. Stage 1 is constructed to evaluate the hypothesis that the price for different 

indices is driven by different economic indicators. It consists of three phases. In 

phase I, the data is automatically acquired using freely available APIs (application 

programming interfaces) and prepared for analysis. Phase II reduces the set of 

potential predictors without the loss of information through several variable 

selection methods. The third phase employs four ensemble models and three time-



 

340 

 

series models for prediction. The prediction performance of the seven models are 

compared using the Mean Absolute Percent Error (and two additional metrics). If 

the hypothesis were to be true, one expects that the performance of the ensemble 

models to outperform the time-series models since the information in the economy 

is more important than the information in previous prices. In Stage 2, a hybrid 

approach of the recurring neural network used for time-series prediction (i.e., the 

LSTM) and the ensemble models is constructed to examine the secondary 

hypothesis that the residuals from the time-series models are not random and can 

be explained by the macroeconomic indicators. To test the two hypotheses, the 

monthly closing prices for 13 U.S. stock and sector indices and the corresponding 

values for 23 macroeconomic indicators were collected from 01/1992–10/2016. 

Based on the case study, the four ensembles prediction performance were superior 

to that of the three time-series models. The MAPE of the best model for a given 

index was < 1.87%. The Stage 2 results also show that the three evaluation metrics 

(RMSE, MAPE and MAE) can be typically improved by 25–50% by incorporating 

the information hidden in the macroeconomic indicators (through the ensemble 

approach). Thus, this paper shows that, for the analysis period and the indices 

studied, the macro-economic indicators are leading predictors of the price of 13 

U.S. sector indices. 

 

Yilmaz, C., Kahraman, H. T., & Soyler, S. Passive mine detection and 

classification method based on hybrid model // IEEE Access, 

doi:10.1109/ACCESS.2018.2866538  

At present, active detectors are commonly used for detection of land mines. Land 

mines can be detected with high precision through active detectors. However, the 

operating principle of active detectors can also lead to vital dangers. When 

detecting mines in the field, electrical signals sent to the environment from active 

detectors sometimes trigger the mine blasting mechanism and cause mine 

explosion. Another way to detect land mines without triggering the blasting 
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mechanisms is to use passive detectors. The biggest handicap of passive detectors 

is that they cannot detect mines as much as active detectors. This causes that 

passive detectors are as dangerous as at least active detectors. In this case, passive 

detectors can cause dangerous results like active detectors. In this article, we have 

developed solutions that eliminate the handicaps of passive mine detectors. For this 

purpose, a new approach, which is established on artificial intelligence based on 

magnetic anomaly, measurement height and soil type, is suggested. The 

experimental setup is designed to verify and test the proposed approach. In this 

respect, the actual data measured under different conditions were recorded and 

processed with modern and effective artificial intelligence techniques; and 

alternative models were developed. With the proposed approach, the mines are 

detected with a success rate of 98.2%. This success rate in detection is promising 

for the passive mine detectors. A significant contribution of the developed model 

in terms of literature is the successful classification as well as the detection of 

mines. In experimental studies conducted with real data, five different types of 

mines are classified as 85.8% success rate. The proposed model has been a 

pioneering study on mine classification in the literature. Moreover, the realization 

of this study with a passive mine detector proves the success of the proposed 

approach. 

 

Zawbaa, H. M., Emary, E., Grosan, C., & Snasel, V. Large-dimensionality small-

instance set feature selection: A hybrid bio-inspired heuristic approach // Swarm 

and Evolutionary Computation. - 42. - P. 29-42. doi:10.1016/j.swevo.2018.02.021 

Selection of a representative set of features is still a crucial and challenging 

problem in machine learning. The complexity of the problem increases when any 

of the following situations occur: a very large number of attributes (large 

dimensionality); a very small number of instances or time points (small-instance 

set). The first situation poses problems for machine learning algorithm as the 

search space for selecting a combination of relevant features becomes impossible 
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to explore in a reasonable time and with reasonable computational resources. The 

second aspect poses the problem of having insufficient data to learn from 

(insufficient examples). In this work, we approach both these issues at the same 

time. The methods we proposed are heuristics inspired by nature (in particular, by 

biology). We propose a hybrid of two methods which has the advantage of 

providing a good learning from fewer examples and a fair selection of features 

from a really large set, all these while ensuring a high standard classification 

accuracy of the data. The methods used are antlion optimization (ALO), grey wolf 

optimization (GWO), and a combination of the two (ALO-GWO). We test their 

performance on datasets having almost 50,000 features and less than 200 instances. 

The results look promising while compared with other methods such as genetic 

algorithms (GA) and particle swarm optimization (PSO). 

 

Models and methods of research 

 

Working with natural languages 
 

Al-Ayyoub, M., Nuseir, A., Alsmearat, K., Jararweh, Y., & Gupta, B. Deep 

learning for arabic NLP: A survey // Journal of Computational Science. - 26.  - P. 

522-531. doi:10.1016/j.jocs.2017.11.011 

The recent advances in deep learning (DL) have caused breakthroughs in many 

fields such as computer vision, natural language processing (NLP) and speech 

processing. Many DL based approaches have been shown to produce state-of-the-

art results on various tasks that are of great importance to online social networks 

(OSN) and social computing such as sentiment analysis (SA) and 

pharmacovigilance. NLP tasks are becoming very prominent in OSN and DL is 

offering researchers and practitioners exciting new directions to address these 
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tasks. In this paper, we provide a survey of the published papers on using DL 

techniques for NLP. We focus on the Arabic language due to its importance, the 

scarcity of resources on it and the challenges associated with working on it. We 

notice that DL has yet to receive the attention it deserves from the Arabic NLP 

(ANLP) community compared with the attention it is getting for other languages 

despite the vast adoption of social networks in the Arab world. The majority of the 

early works on using DL for ANLP focused on OCR-related problems while the 

more recent ones are more diverse with the increasing interest in applying DL to 

SA, machine translation, diacritization, etc. This survey should serve as a guide for 

the young and growing ANLP community in order to help bridge the huge gap 

between ANLP literature and the much richer and more mature English NLP 

literature. 

 

Baydogan, C., & Alatas, B. Sentiment analysis using konstanz information miner 

in social networks // Paper presented at the 6th International Symposium on Digital 

Forensic and Security, ISDFS 2018 - Proceeding, 2018-January. - P. 1-5. 

doi:10.1109/ISDFS.2018.8355395  

The sentiment analysis process that gives this work its name is the main theme of 

the work. Since the beginning of 2000, sentiment analysis has become one of the 

most active research areas by researchers working on natural language processing 

and social networking analysis. In addition, data mining, web mining, and text 

mining are also studied extensively. Moreover, the method of sentiment analysis 

has spread over many fields, from computer science to management science, from 

social science to economics, due to the importance given to the business world as a 

whole and the collectivity. In this study, Konstanz Information Miner (KNIME), 

which is a powerful data mining tool with its richest features and many 

visualization tools, was used on twitter data. Ten thousand Twitter data were used 

in this study. The sentiment analysis study, which is in fact a classification study, 

was conducted using machine learning algorithms on Twitter data. The results of 
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the study were interpreted by carrying out an accuracy analysis. It is anticipated 

that the use of the KNIME, which has rich visualization tools, will be widespread 

in sentiment analysis studies to make these works both easier and more reliable. 

 

Beller, E., Clark, J., Tsafnat, G., Adams, C., Diehl, H., Lund, H., . . . Wedel-

Heinen, I. Making progress with the automation of systematic reviews: Principles 

of the international collaboration for the automation of systematic reviews 

(ICASR) // Systematic Reviews. - 7(1). doi:10.1186/s13643-018-0740-7  

Systematic reviews (SR) are vital to health care, but have become complicated and 

time-consuming, due to the rapid expansion of evidence to be synthesised. 

Fortunately, many tasks of systematic reviews have the potential to be automated 

or may be assisted by automation. Recent advances in natural language processing, 

text mining and machine learning have produced new algorithms that can 

accurately mimic human endeavour in systematic review activity, faster and more 

cheaply. Automation tools need to be able to work together, to exchange data and 

results. Therefore, we initiated the International Collaboration for the Automation 

of Systematic Reviews (ICASR), to successfully put all the parts of automation of 

systematic review production together. The first meeting was held in Vienna in 

October 2015. We established a set of principles to enable tools to be developed 

and integrated into toolkits. This paper sets out the principles devised at that 

meeting, which cover the need for improvement in efficiency of SR tasks, 

automation across the spectrum of SR tasks, continuous improvement, adherence 

to high quality standards, flexibility of use and combining components, the need 

for a collaboration and varied skills, the desire for open source, shared code and 

evaluation, and a requirement for replicability through rigorous and open 

evaluation. Automation has a great potential to improve the speed of systematic 

reviews. Considerable work is already being done on many of the steps involved in 

a review. The 'Vienna Principles' set out in this paper aim to guide a more 

coordinated effort which will allow the integration of work by separate teams and 
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build on the experience, code and evaluations done by the many teams working 

across the globe 

 

Di Liberto, G. M., Peter, V., Kalashnikova, M., Goswami, U., Burnham, D., & 

Lalor, E. C. Atypical cortical entrainment to speech in the right hemisphere 

underpins phonemic deficits in dyslexia // NeuroImage. - 175. - P. 70-79. 

doi:10.1016/j.neuroimage.2018.03.072  

Developmental dyslexia is a multifaceted disorder of learning primarily manifested 

by difficulties in reading, spelling, and phonological processing. Neural studies 

suggest that phonological difficulties may reflect impairments in fundamental 

cortical oscillatory mechanisms. Here we examine cortical mechanisms in children 

(6–12 years of age) with or without dyslexia (utilising both age- and reading-level-

matched controls) using electroencephalography (EEG). EEG data were recorded 

as participants listened to an audio-story. Novel electrophysiological measures of 

phonemic processing were derived by quantifying how well the EEG responses 

tracked phonetic features of speech. Our results provide, for the first time, evidence 

for impaired low-frequency cortical tracking to phonetic features during natural 

speech perception in dyslexia. Atypical phonological tracking was focused on the 

right hemisphere, and correlated with traditional psychometric measures of 

phonological skills used in diagnostic dyslexia assessments. Accordingly, the 

novel indices developed here may provide objective metrics to investigate 

language development and language impairment across languages. 

 

Diao, Y., & Rosu, D. Improving response accuracy for classification- based 

conversational IT services // Paper presented at the IEEE/IFIP Network Operations 

and Management Symposium: Cognitive Management in a Cyber World, NOMS 

2018. - P. 1-15. doi:10.1109/NOMS.2018.8406138 

Conversational IT services are expected to reduce user wait times and improve 

overall customer satisfaction. Cloud-based solutions are readily available for 
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enterprise subject matter experts (SMEs) to train user-question classifiers and build 

conversational services with little effort. However, methodologies that the SMEs 

can use to improve the response accuracy and conversation quality are merely 

stated and evaluated. In complex service scenarios such as software support, the 

scope of topics is typically large and the training samples are often limited. Thus, 

training the classifier based on labeled samples of plain user utterances is not 

effective in most cases. In this paper, we identify several methods for improving 

classification quality and evaluate them in concrete training set scenarios. 

Particularly, a process-based methodology is described that builds and refines on 

top of service domain knowledge in order to develop a scalable solution for 

training accurate conversation services. Enterprises and service providers are 

continuously seeking new ways to improve customer experience on working with 

IT systems, where user wait times and service resolution quality are critical 

business metrics. One of the latest trends is the use of conversational IT services. 

Customers can interact with a conversational service to express their questions in 

natural language and the system can automatically return relevant answers or 

execute back-end processes for automated actions. Various text classification 

techniques have been developed and applied to understand the user questions and 

trigger the correct responses. For instance, in the context of IT software support, 

customers can use conversational systems to get answers about software product 

errors, licenses, or upgrade processes. While the potential benefits of building 

conversational services are huge, it is often difficult to effectively train 

classification models that cover well the scope of realistically complex services. In 

this paper, we propose a training methodology that addresses the limitations in 

both the scope of topics and the scarcity of the training set. We further evaluate the 

proposed methodology in a real service support scenario and share the lessons 

learned. 
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Garfinkel, M., & Seruya, F. M. Therapists’ perceptions of the 3:1 service delivery 

model: A workload approach to school-based practice // Journal of Occupational 

Therapy, Schools, and Early Intervention. - 11(3). - P. 273-290. 

doi:10.1080/19411243.2018.1455551  

In recognition of their many roles, school-based practitioners have been 

encouraged to reframe their job-related responsibilities in terms of their workload, 

rather than their caseload. The purpose of this phenomenological study was to 

explore school-based therapists’ perceptions of the 3:1 Service Delivery Model, 

which aligns with a workload approach, and to determine if practitioners felt that 

when using the Model, they were able to manage their workload responsibilities, 

more so than when using a traditional service delivery approach. Five occupational 

therapy practitioners and five speech-language pathologists, working in school-

based practice, with experience utilizing the 3:1 Service Delivery Model, 

completed an online survey and a semi-structured interview to explore their 

perceptions of their use of the 3:1 Model in their practice. All the interviews were 

recorded and analyzed for recurring themes once the data was transcribed verbatim 

and coded. A thematic analysis revealed that practitioners felt the 3:1 Model 

supported their use of differentiated service delivery that was contextually based, 

expanded their scope of practice, increased work efficiency, and was heavily 

influenced by stakeholder support. Implications for practice included the need for 

transparency and consistent expectations when utilizing a workload approach, 

including determining how time is utilized outside of direct service delivery, and 

the need to advocate for manageable caseload numbers, allowing for service 

delivery that meets the individualized needs of students and stakeholders. 

 

Gifu, D., Trandabat, D., Cohen, K. B., & Xia, J. The curative power of medical 

data // Paper presented at the Proceedings of the ACM/IEEE Joint Conference on 

Digital Libraries. - P. 431-432. doi:10.1145/3197026.3200210 
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In an era when massive amounts of medical data became available, researchers 

working in biological, biomedical and clinical domains have increasingly started to 

require the help of language engineers to process large quantities of biomedical 

and molecular biology literature, patient data or health records. With such a huge 

amount of reports, evaluating their impact has long seized to be a trivial task. 

Linking the contents of these documents to each other, as well as to specialized 

ontologies, could enable access to and discovery of structured clinical information 

and foster a major leap in natural language processing and health research. 

 

Hashimoto, D. A., Rosman, G., Rus, D., & Meireles, O. R. Artificial intelligence in 

surgery: Promises and perils // Annals of Surgery. - 268(1). - P. 70-76. 

doi:10.1097/SLA.0000000000002693  

Objective: The aim of this review was to summarize major topics in artificial 

intelligence (AI), including their applications and limitations in surgery. This paper 

reviews the key capabilities of AI to help surgeons understand and critically 

evaluate new AI applications and to contribute to new developments. Summary 

Background Data: AI is composed of various subfields that each provide potential 

solutions to clinical problems. Each of the core subfields of AI reviewed in this 

piece has also been used in other industries such as the autonomous car, social 

networks, and deep learning computers. Methods: A review of AI papers across 

computer science, statistics, and medical sources was conducted to identify key 

concepts and techniques within AI that are driving innovation across industries, 

including surgery. Limitations and challenges of working with AI were also 

reviewed. Results: Four main subfields of AI were defined: (1) machine learning, 

(2) artificial neural networks, (3) natural language processing, and (4) computer 

vision. Their current and future applications to surgical practice were introduced, 

including big data analytics and clinical decision support systems. The implications 

of AI for surgeons and the role of surgeons in advancing the technology to 

optimize clinical effectiveness were discussed. Conclusions: Surgeons are well 
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positioned to help integrate AI into modern practice. Surgeons should partner with 

data scientists to capture data across phases of care and to provide clinical context, 

for AI has the potential to revolutionize the way surgery is taught and practiced 

with the promise of a future optimized for the highest quality patient care. 

 

Heimerl, F., & Gleicher, M. Interactive analysis of word vector embeddings // 

Computer Graphics Forum. -  37(3). - P. 253-265. doi:10.1111/cgf.13417  

Word vector embeddings are an emerging tool for natural language processing. 

They have proven beneficial for a wide variety of language processing tasks. Their 

utility stems from the ability to encode word relationships within the vector space. 

Applications range from components in natural language processing systems to 

tools for linguistic analysis in the study of language and literature. In many of these 

applications, interpreting embeddings and understanding the encoded grammatical 

and semantic relations between words is useful, but challenging. Visualization can 

aid in such interpretation of embeddings. In this paper, we examine the role for 

visualization in working with word vector embeddings. We provide a literature 

survey to catalogue the range of tasks where the embeddings are employed across a 

broad range of applications. Based on this survey, we identify key tasks and their 

characteristics. Then, we present visual interactive designs that address many of 

these tasks. The designs integrate into an exploration and analysis environment for 

embeddings. Finally, we provide example use cases for them and discuss domain 

user feedback. © 2018 The Author(s) Computer Graphics Forum. 

 

Jenkins, A., Horwitz, P., & Arabena, K. My island home: Place-based integration 

of conservation and public health in oceania // Environmental Conservation. - 

45(2). - P. 125-136. doi:10.1017/S0376892918000061 

Oceania can be characterized by a richness of culture, biodiversity and natural 

resources and a particular future that the changing climate will bring to islands, 

livelihoods and ecosystems. We reviewed literature detailing the limitations of 
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siloed approaches to public health and conservation action for regional 

sustainability, highlighting opportunities for regional integration as place-based, 

through activities that are locally relevant, innovative engagement across a broader 

variety of sectors and working with indigenous peoples' knowledges. We present 

three case studies that extend and redefine the boundaries of the fields of public 

health and conservation, enabling collaborators to better respond to complex issues 

impacting biodiversity and human health. These case studies make explicit the 

links between nutrition, catchment management, water resources, fisheries, marine 

protected areas and communicable and non-communicable diseases. Public health 

and conservation are more meaningfully connected in place-based, reciprocal and 

compassionate activities, using common language to draw on the well-developed 

instruments of both sectors. These will include health impact assessments and 

combine health and ecological economics, which together will contribute to 

responding to an emergent set of challenges, namely human population increase, 

urbanization, overfishing and more severe aspects of climate change. 

 

Kicsi, A., Tóth, L., & Vidács, L. Exploring the benefits of utilizing conceptual 

information in test-to-code traceability // Paper presented at the Proceedings - 

International Conference on Software Engineering. - Part F137725. - P. 8-14. 

doi:10.1145/3194104.3194106  

Striving for reliability of software systems often results in immense numbers of 

tests. Due to the lack of a generally used annotation, finding the parts of code these 

tests were meant to assess can be a demanding task. This is a valid problem of 

software engineering called test-to-code traceability. Recent research on the 

subject has attempted to cope with this problem applying various approaches and 

their combinations, achieving profound results. These approaches have involved 

the use of naming conventions during development processes and also have 

utilized various information retrieval (IR) methods often referred to as conceptual 

information. In this work we investigate the benefits of textual information located 
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in software code and its value for aiding traceability. We evaluated the capabilities 

of the natural language processing technique called Latent Semantic Indexing 

(LSI) in the view of the results of the naming conventions technique on five real, 

medium sized software systems. Although LSI is already used for this purpose, we 

extend the viewpoint of one-to-one traceability approach to the more versatile view 

of LSI as a recommendation system. We found that considering the top 5 elements 

in the ranked list increases the results by 30% on average and makes LSI a viable 

alternative in projects where naming conventions are not followed systematically. 

 

Kraus, S., Rosenbauer, M., Schröder, L., Bürkle, T., Adlassnig, K. -., & 

Toddenroth, D. A detailed analysis of the arden syntax expression grammar // 

Journal of Biomedical Informatics. - 83. - P. 196-203. 

doi:10.1016/j.jbi.2018.05.008  

Objective: The Arden Syntax for Medical Logic Systems is a standard for 

encoding and sharing medical knowledge in the form of Medical Logic Modules. 

To improve accessibility for clinicians, the originators of the standard deliberately 

designed Arden Syntax expressions to resemble natural language, and parentheses 

around operands are not generally required. For certain patterns of nested 

expressions, however, the use of parentheses is mandatory, otherwise they are not 

accepted by an Arden Syntax environment. In this study, we refer to such patterns 

as anomalies. The purpose of this paper is to investigate the extent and the 

circumstances of such anomalies, and to outline a solution based on an alternative 

grammar encoding approach. Methods: To analyze the distribution of anomalies in 

nested expressions, we developed two custom-made complementary utilities. The 

first utility, termed parser, checks a single expression pattern against the 

specification-compliant grammar for syntactic correctness. The second utility, 

termed composer, automatically creates an extensive amount of expression patterns 

by permuting and nesting operators without the use of parentheses, and stores these 

together with the expected syntactic correctness. By means of these utilities we 
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conducted a comprehensive analysis of anomalies by comparing the expected 

correctness with the actual correctness. Any detected anomalies are stored into a 

set of files, grouped by the respective top-level operator, for a subsequent analysis. 

Results: The composer utility nested 165 unary, binary, or ternary operators of 

Arden Syntax version 2.8 to a depth of two, resulting in a set of 76,533 expression 

patterns, of which 18,978 (24.8%) have been identified as anomalies. An 

automated assessment of their practical relevance for medical knowledge encoding 

is infeasible. Manual screening of selected samples indicated that only a small 

proportion of the detected anomalies would be relevant. The cause of the 

anomalies lies in the encoding of the grammar. A change of the basic encoding 

approach with some additional customizations eliminates the anomalies. A 

working expression parser is included in the supplementary material. Conclusion: 

Arden Syntax expressions are affected by anomalies. Since only a small proportion 

of them have practical relevance and they cannot cause false calculations or 

clinical decisions, their practical impact is likely limited. However, they may be 

potential points of confusion for knowledge engineers. An alternative expression 

grammar, based on a different encoding approach, would not only eliminate the 

anomalies, but could considerably facilitate both maintenance and further 

development of the standard. 

 

Laddha, A., Joshi, S., Shaikh, S., & Mehta, S. Joint distributed representation of 

text and structure of semi-structured documents // Paper presented at the HT 2018 - 

Proceedings of the 29th ACM Conference on Hypertext and Social Media . P. 25-

32. doi:10.1145/3209542.3209551  

Majority of textual data over web is in the form of semi-structured documents. 

Thus, structural skeleton of such documents plays important role in determining 

the semantics of the data content. Presence of structure sometimes allows us to 

write simple rules to extract such information, but it may not be always possible 

due to flexibility in the structure and the frequency with which such structures are 
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altered. In this paper, we propose a joint modeling of text and the associated 

structure to effectively capture the semantics of the semistructure documents. The 

model simultaneously learns the dense continuous representation for word tokens 

and the structure associated with them.We utilize the context of structures for 

projection such that similar structures containing semantically similar topics are 

close to each other in vector space. We explore two semantic text mining tasks 

over web data to test the effectiveness of our representation viz., document 

similarity, and table semantic component identification. In context of traditional 

rule-based approaches, both these tasks demand rich, domain-specific knowledge 

sources, homogeneous schema for the documents, and rules that capture the 

semantics. On the other hand, our approach is unsupervised and resource conscious 

in nature. Despite of working without knowledge resources and large training data, 

it performs at par with state-of-the-art rule based and other unsupervised 

approaches. 

 

Molino, P., Zheng, H., & Wang, Y. -. COTA: Improving the speed and accuracy of 

customer support through ranking and deep networks // Paper presented at the 

Proceedings of the ACM SIGKDD International Conference on Knowledge 

Discovery and Data Mining. - P. 586-595. doi:10.1145/3219819.3219851  

For a company looking to provide delightful user experiences, it is of paramount 

importance to take care of any customer issues. This paper proposes COTA, a 

system to improve speed and reliability of customer support for end users through 

automated ticket classification and answers selection for support representatives. 

Two machine learning and natural language processing techniques are 

demonstrated: one relying on feature engineering (COTA v1) and the other 

exploiting raw signals through deep learning architectures (COTA v2). COTA v1 

employs a new approach that converts the multi-classification task into a ranking 

problem, demonstrating significantly better performance in the case of thousands 

of classes. For COTA v2, we propose an Encoder-Combiner-Decoder, a novel 
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deep learning architecture that allows for heterogeneous input and output feature 

types and injection of prior knowledge through network architecture choices. This 

paper compares these models and their variants on the task of ticket classification 

and answer selection, showing model COTA v2 outperforms COTA v1, and 

analyzes their inner workings and shortcomings. Finally, an A/B test is conducted 

in a production setting validating the real-world impact of COTA in reducing issue 

resolution time by 10 percent without reducing customer satisfaction. 

 

Qian, Z., Xu, J., Zheng, K., Zhao, P., & Zhou, X. Semantic-aware top-k spatial 

keyword queries // World Wide Web. - 21(3). - P. 573-594. doi:10.1007/s11280-

017-0472-y  

The fast development of GPS equipped devices has aroused widespread use of 

spatial keyword querying in location based services nowadays. Existing spatial 

keyword query methodologies mainly focus on the spatial and textual similarities, 

while leaving the semantic understanding of keywords in spatial Web objects and 

queries to be ignored. To address this issue, this paper studies the problem of 

semantic based spatial keyword querying. It seeks to return the k objects most 

similar to the query, subject to not only their spatial and textual properties, but also 

the coherence of their semantic meanings. To achieve that, we propose novel 

indexing structures, which integrate spatial, textual and semantic information in a 

hierarchical manner, so as to prune the search space effectively in query 

processing. Extensive experiments are carried out to evaluate and compare them 

with other baseline algorithms. 

 

Savaliya, B. R., & Philip, C. G. Email fraud detection by identifying email sender 

// Paper presented at the 2017 International Conference on Energy, 

Communication, Data Analytics and Soft Computing, ICECDS 2017. - P. 1420-

1422. doi:10.1109/ICECDS.2017.8389678  
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Tackling irrelevant emails have become part of every email user's activity. Emails 

that seem valid are received in the inbox and sometimes relevant emails are 

directed to spam. Another aspect of the problem is that, due to very high number of 

incoming emails, it is very difficult to identify the required ones easily. In this 

process, user wastes so much of their time, energy and efforts by sifting through 

irrelevant emails in which they have no interest. Sometimes users also get 

frustrated getting such junk emails frequently. Features like Ngram, 

Lemmatization, creating personalized vocabulary, and observation of patterns are 

used in the paper. Text Mining algorithms like Ngram and Lesk will be used to 

find the frequency of words like positive words, negative words and most frequent 

words. A WordNet library is used to find relevant words in the text. Unigram, 

Bigram and Trigram algorithms are incorporated to learn the writing behavior of 

the users by creating a user vocabulary, which contains particular words and its 

frequency in the incoming emails. Test emails can be used to evaluate the 

performance of the system. The system can start working as a fraud detection 

system which identifies the real sender. 

 

Smith, W. B., Cuenca Lara, R. A., Delgado Caballero, C. E., Godínez Valdivia, C. 

I., Kapron, J. S., Leyva Reyes, J. C., Villela Gaytán, S. A. The north american 

forest database: Going beyond national-level forest resource assessment statistics // 

Environmental Monitoring and Assessment. - 190(6). doi:10.1007/s10661-018-

6649-8  

Forests cannot be managed sustainably without reliable data to inform decisions. 

National Forest Inventories (NFI) tend to report national statistics, with sub-

national stratification based on domestic ecological classification systems. It is 

becoming increasingly important to be able to report statistics on ecosystems that 

span international borders, as global change and globalization expand 

stakeholders’ spheres of concern. The state of a transnational ecosystem can only 

be properly assessed by examining the entire ecosystem. In global forest resource 



 

356 

 

assessments, it may be useful to break national statistics down by ecosystem, 

especially for large countries. The Inventory and Monitoring Working Group 

(IMWG) of the North American Forest Commission (NAFC) has begun 

developing a harmonized North American Forest Database (NAFD) for managing 

forest inventory data, enabling consistent, continental-scale forest assessment 

supporting ecosystem-level reporting and relational queries. The first iteration of 

the database contains data describing 1.9 billion ha, including 677.5 million ha of 

forest. Data harmonization is made challenging by the existence of definitions and 

methodologies tailored to suit national circumstances, emerging from each 

country’s professional forestry development. This paper reports the methods used 

to synchronize three national forest inventories, starting with a small suite of 

variables and attributes. 

 

Vàzquez, M., Oliver, A., & Ubide, G. Iate's legal terminology in catalan // [La 

terminologia jurídica del iate en Català] Revista De Llengua i Dret. - (69). -  P. 

139-153. doi:10.2436/rld.i69.2018.3010  

Europe's institutions draw up a wide variety of laws and documentation belonging 

to different fields of knowledge, which are translated into all the official languages 

of the European Union. This set of laws and provisions constitutes the body of 

European law (the acquis communautaire) and encompasses all applicable 

community legislation. The terminology contained in this body of European law is 

gathered together in the IATE (InterActive Terminology for Europe) multilingual 

terminology database. As of today, the legislation and other documentation 

constituting this body of law are not available in Catalan, and so neither does the 

associated terminology form part of the IATE database. To possess the broadest 

possible collection of legal terminology present in IATE in Catalan, taking 

advantage of existing terminological directories, in this article, we present a 

working method that permits selection of the legal terminology present in IATE 

and the automatic location of the associated equivalents translated into Catalan. 
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The results obtained confirm that taking advantage of pre-existing terminological 

resources permits quick and efficient supplementing of the IATE database with the 

associated terms in Catalan. This approach opens up the possibility of creating new 

terminological directories in Catalan to complement IATE's thematic areas and that 

may be made available to specialists, translators, correctors and language users in 

general. 

 

Wang, W., Li, R., Chen, Y., Diekel, Z. M., & Jia, Y. Facilitating human-robot 

collaborative tasks by teaching-learning-collaboration from human demonstrations 

// IEEE Transactions on Automation Science and Engineering, 

doi:10.1109/TASE.2018.2840345 

Collaborative robots are widely employed in strict hybrid assembly tasks involved 

in intelligent manufacturing. In this paper, we develop a teaching-learning-

collaboration (TLC) model for the collaborative robot to learn from human 

demonstrations and assist its human partner in shared working situations. The 

human could program the robot using natural language instructions according to 

his/her personal working preferences via this approach. Afterward, the robot learns 

from human assembly demonstrations by taking advantage of the maximum 

entropy inverse reinforcement learning algorithm and updates its task-based 

knowledge using the optimal assembly strategy. In the collaboration process, the 

robot is able to leverage its learned knowledge to actively assist the human in the 

collaborative assembly task. Experimental results and analysis demonstrate that the 

proposed approach presents considerable robustness and applicability in human-

robot collaborative tasks. IEEE 

 

Zhu, G., & Iglesias, C. A. Exploiting semantic similarity for named entity 

disambiguation in knowledge graphs // Expert Systems with Applications. - 101. - 

P. 8-24. doi:10.1016/j.eswa.2018.02.011 
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With the increasing popularity of large scale Knowledge Graph (KG)s, many 

applications such as semantic analysis, search and question answering need to link 

entity mentions in texts to entities in KGs. Because of the polysemy problem in 

natural language, entity disambiguation is thus a key problem in current research. 

Existing disambiguation methods have considered entity prominence, context 

similarity and entity-entity relatedness to discriminate ambiguous entities, which 

are mainly working on document or paragraph level texts containing rich 

contextual information, and based on lexical matching for computing context 

similarity. When meeting short texts containing limited contextual information, 

such as web queries, questions and tweets, those conventional disambiguation 

methods are not good at handling single entity mention and measuring context 

similarity. In order to enhance the performance of disambiguation methods based 

on context similarity with such short texts, we propose SCSNED method for 

disambiguation based on semantic similarity between contextual words and 

informative words of entities in KGs. Specially, we exploit the effectiveness of 

both knowledge-based and corpus-based semantic similarity methods for entity 

disambiguation with SCSNED. Moreover, we propose a Category2Vec embedding 

model based on joint learning of word and category embedding, in order to 

compute word-category similarity for entity disambiguation. We show the 

effectiveness of these proposed methods with illustrative examples, and evaluate 

their effectiveness in a comparative experiment for entity disambiguation in real 

world web queries, questions and tweets. The experimental results have identified 

the effectiveness of different semantic similarity methods, and demonstrated the 

improvement of semantic similarity methods in SCSNED and Category2Vec over 

the conventional context similarity baseline. We further compare the proposed 

approaches with the state of the art entity disambiguation systems and show the 

performances of the proposed approaches are among the best performing systems. 

In addition, one important feature of the proposed approaches using semantic 

similarity, is the potential application on any existing KGs since they mainly use 
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common features of entity descriptions and categories. Another contribution of the 

paper is an updated survey on background of entity disambiguation in KGs and 

semantic similarity methods. 

 

Representation and use of knowledge 
 

Chebba, A., Bouabana-Tebibel, T., & Rubin, S. H. Attributed and n-ary relations in 

OWL for knowledge modeling // Computer Languages, Systems and Structures. - 

54. - P. 183-198. doi:10.1016/j.cl.2018.06.001  

Knowledge modeling is the basis for the whole process of conceptual design. We 

aim, in this paper, at representing knowledge through an efficient model that 

enables efficient reuse. The knowledge model must be both expressive, so as not to 

omit any pertinent knowledge, and computable to allow for reasoning and learning. 

The ontology model, along with its well-known description language OWL (Web 

Ontology Language), is commonly used for this purpose. However, despite the 

strong expressiveness of OWL, this ontology language still shows limitations with 

regard to some modeling needs. We aim at promoting the representation of such 

aspects. We especially deal with the lack of an adequate representation for 

attributed relations and n-ary relations. The attributed relation, which is a relation 

that possesses its own attributes, is introduced into OWL, while preserving the 

basic semantics. The n-ary relation is also added to OWL by introducing a 

supplementary representational layer that is defined with a sound semantics, 

inspired from the DLR logic. 

 

Chen, W., An, J., Li, R., Fu, L., Xie, G., Bhuiyan, M. Z. A., & Li, K. A novel 

fuzzy deep-learning approach to traffic flow prediction with uncertain spatial–

temporal data features // Future Generation Computer Systems. - 89. - P. 78-88. 

doi:10.1016/j.future.2018.06.021 
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Predicting traffic flow is one of the fundamental needs to comfortable travel, but 

this task is challenging in vehicular cyber–physical systems because of ever-

increasing uncertain traffic big data. Although deep-learning (DL) methods with 

outstanding performance recently have become popular, most existing DL models 

for traffic flow prediction are fully deterministic and shed no light on data 

uncertainty. In this study, a novel fuzzy deep-learning approach called FDCN is 

proposed for predicting citywide traffic flow. This approach is built on the fuzzy 

theory and the deep residual network model. Our key idea is to introduce the fuzzy 

representation into the DL model to lessen the impact of data uncertainty. A model 

of fuzzy deep convolutional network is established to improve traffic flow 

prediction while investigating the spatial and temporal correlation of traffic flow. 

We further propose pre-training and fine-tuning strategies that efficiently learn 

parameters of the FDCN. To the best of our knowledge, this is the first time that a 

fuzzy DL approach has been applied to represent traffic features for traffic flow 

prediction. Experimental results demonstrate that the proposed approach to traffic 

flow prediction has superior performance compared with state-of-the-art 

approaches. 

 

Day, R. E. Documents from head to toe: Bodies of knowledge in the works of paul 

otlet and georges bataille // Library Trends. - 66(3). - P. 395-408. 

doi:10.1353/lib.2018.0009  

This article contrasts Paul Otlet’s epistemology of documents with that of Georges 

Bataille’s in the late 1920s and early 1930s in regard to the body parts that they 

assign as sites and analogues for documents. A double meaning to the notion of 

documents emerges, defensive and offensive of and to twentieth-century European 

scientific epistemology, morality, and aesthetics: documents as the full and truthful 

representation of reality, and documents as the material inscription of social, 

cultural, and physical affordances leading to the reality of irrational drives. The 

brain as the site of the mind is said to be the physical location given to the former, 
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and “the body” is the physical site given to the latter, reinforcing a traditional 

Western anatomical psychology determined by ideational and materialist 

ontologies and corresponding traditional bodily tropes for “reason” and “the 

senses.”. 

 

de Carvalho, A. F. P., Hoffmann, S., Abele, D., Schweitzer, M., Tolmie, P., 

Randall, D., & Wulf, V. Of embodied action and sensors: Knowledge and expertise 

sharing in industrial set-up // Computer Supported Cooperative Work: CSCW: An 

International Journal. - 27(3-6). - P. 875-916. doi:10.1007/s10606-018-9320-6  

Knowledge and expertise sharing has long been an important theme in CSCW and, 

importantly, one that has frequently challenged a prevailing view concerning 

knowledge management. This critique focused, initially, on the practical problems 

associated with issues of Organisational Memory (OM), and in particular the 

difficulties inherent in an oversimplified ‘repository’ model. Attention then turned 

to issues of contextuality and communication for expertise sharing, drawing on 

concepts such as communities of practice and social capital to understand, again, 

the sharing of knowledge and expertise in practice. Here, we report on how 

particular kinds of ‘embodied action’ can be identified in relation to the potential 

of cyber-physical infrastructures for knowledge sharing in an industrial context. 

We argue that, in a complex industrial domain, both the recording of physical 

movement – ‘showing’ – and the representation of local knowledge – ‘telling’ – 

are potentially relevant. Our proposal is that the evolution of cyber-physical 

infrastructures now offers a way of changing some early assumptions about how 

knowledge might be captured and displayed. We argue that we are entering a third 

generation of knowledge and expertise sharing research, where the use of 

augmented reality (AR) and sensor technology will result in significant new 

methodological innovations, including the capture and sharing of knowledge, 

embedded in embodied action. 
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Devereux, B. J., Clarke, A., & Tyler, L. K. Integrated deep visual and semantic 

attractor neural networks predict fMRI pattern-information along the ventral object 

processing pathway // Scientific Reports. - 8(1). doi:10.1038/s41598-018-28865-1  

Recognising an object involves rapid visual processing and activation of semantic 

knowledge about the object, but how visual processing activates and interacts with 

semantic representations remains unclear. Cognitive neuroscience research has 

shown that while visual processing involves posterior regions along the ventral 

stream, object meaning involves more anterior regions, especially perirhinal 

cortex. Here we investigate visuo-semantic processing by combining a deep neural 

network model of vision with an attractor network model of semantics, such that 

visual information maps onto object meanings represented as activation patterns 

across features. In the combined model, concept activation is driven by visual input 

and co-occurrence of semantic features, consistent with neurocognitive accounts. 

We tested the model's ability to explain fMRI data where participants named 

objects. Visual layers explained activation patterns in early visual cortex, whereas 

pattern-information in perirhinal cortex was best explained by later stages of the 

attractor network, when detailed semantic representations are activated. Posterior 

ventral temporal cortex was best explained by intermediate stages corresponding to 

initial semantic processing, when visual information has the greatest influence on 

the emerging semantic representation. These results provide proof of principle of 

how a mechanistic model of combined visuo-semantic processing can account for 

pattern-information in the ventral stream. 

 

Dong, J., Yao, Z. -., Zhang, L., Luo, F., Lin, Q., Lu, A. -., . . . Cao, D. -. 

PyBioMed: A python library for various molecular representations of chemicals, 

proteins and DNAs and their interactions // Journal of Cheminformatics. - 10(1). 

doi:10.1186/s13321-018-0270-2  

Background: With the increasing development of biotechnology and informatics 

technology, publicly available data in chemistry and biology are undergoing 
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explosive growth. Such wealthy information in these data needs to be extracted and 

transformed to useful knowledge by various data mining methods. Considering the 

amazing rate at which data are accumulated in chemistry and biology fields, new 

tools that process and interpret large and complex interaction data are increasingly 

important. So far, there are no suitable toolkits that can effectively link the 

chemical and biological space in view of molecular representation. To further 

explore these complex data, an integrated toolkit for various molecular 

representation is urgently needed which could be easily integrated with data 

mining algorithms to start a full data analysis pipeline. Results: Herein, the python 

library PyBioMed is presented, which comprises functionalities for online 

download for various molecular objects by providing different IDs, the 

pretreatment of molecular structures, the computation of various molecular 

descriptors for chemicals, proteins, DNAs and their interactions. PyBioMed is a 

feature-rich and highly customized python library used for the characterization of 

various complex chemical and biological molecules and interaction samples. The 

current version of PyBioMed could calculate 775 chemical descriptors and 19 

kinds of chemical fingerprints, 9920 protein descriptors based on protein 

sequences, more than 6000 DNA descriptors from nucleotide sequences, and 

interaction descriptors from pairwise samples using three different combining 

strategies. Several examples and five real-life applications were provided to clearly 

guide the users how to use PyBioMed as an integral part of data analysis projects. 

By using PyBioMed, users are able to start a full pipelining from getting molecular 

data, pretreating molecules, molecular representation to constructing machine 

learning models conveniently. Conclusion: PyBioMed provides various user-

friendly and highly customized APIs to calculate various features of biological 

molecules and complex interaction samples conveniently, which aims at building 

integrated analysis pipelines from data acquisition, data checking, and descriptor 

calculation to modeling. PyBioMed is freely available at 

http://projects.scbdd.com/pybiomed.html 
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Feng, C., Yan, X., Huang, W., Han, S., & Ma, Y. Neural representations of the 

multidimensional self in the cortical midline structures // NeuroImage. - 183. - P. 

291-299. doi:10.1016/j.neuroimage.2018.08.018  

Self-concept consists of self-identity that distinguishes self from other people and 

knowledge that describes one's own attributes in different dimensions. Because 

self-concept plays a fundamental role in individuals’ social functioning and mental 

health, behavioral studies have examined cognitive processes of self-identity and 

self-knowledge extensively. Nevertheless, how different dimensions of the self-

concept are organized in multi-voxel neural patterns remains elusive. Here, we 

address this issue by employing representational similarity analyses of 

behavioral/theoretical models of multidimensional self-representation and blood 

oxygen level dependent responses, recorded using functional MRI, to judgments of 

personality traits, physical attributes and social roles of oneself, a close (one's 

mother) other, and a distant (celebrity) other. The multivoxel patterns of neural 

activities in the medial prefrontal cortex (mPFC) and posterior cingulate cortex 

(PCC) distinguished representations of the self from both close and distant others, 

suggesting a specific neural representation of the self-identity; and distinguished 

different dimensions of person knowledge of oneself, indicating dimension-

sensitive neural representation of the self. Moreover, the pattern of PCC activity is 

more strongly coupled with dimensions of self-knowledge than self-identity. Our 

findings suggest that multivoxel neural patterns of the cortical midline structures 

distinguish not only self from others but also discriminate different dimensions of 

the self. 

 

Gómez-Romero, J., Molina-Solana, M., Oehmichen, A., & Guo, Y. Visualizing 

large knowledge graphs: A performance analysis // Future Generation Computer 

Systems. - 89. - P. 224-238. doi:10.1016/j.future.2018.06.015  
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Knowledge graphs are an increasingly important source of data and context 

information in Data Science. A first step in data analysis is data exploration, in 

which visualization plays a key role. Currently, Semantic Web technologies are 

prevalent for modeling and querying knowledge graphs; however, most 

visualization approaches in this area tend to be overly simplified and targeted to 

small-sized representations. In this work, we describe and evaluate the 

performance of a Big Data architecture applied to large-scale knowledge graph 

visualization. To do so, we have implemented a graph processing pipeline in the 

Apache Spark framework and carried out several experiments with real-world and 

synthetic graphs. We show that distributed implementations of the graph building, 

metric calculation and layout stages can efficiently manage very large graphs, even 

without applying partitioning or incremental processing strategies 

 

Hoffman, P. An individual differences approach to semantic cognition: Divergent 

effects of age on representation, retrieval and selection // Scientific Reports. - 8(1). 

doi:10.1038/s41598-018-26569-0  

Semantic cognition refers to the appropriate use of acquired knowledge about the 

world. This requires representation of knowledge as well as control processes 

which ensure that currently-relevant aspects of knowledge are retrieved and 

selected. Although these abilities can be impaired selectively following brain 

damage, the relationship between them in healthy individuals is unclear. It is also 

commonly assumed that semantic cognition is preserved in later life, because older 

people have greater reserves of knowledge. However, this claim overlooks the 

possibility of decline in semantic control processes. Here, semantic cognition was 

assessed in 100 young and older adults. Despite having a broader knowledge base, 

older people showed specific impairments in semantic control, performing more 

poorly than young people when selecting among competing semantic 

representations. Conversely, they showed preserved controlled retrieval of less 

salient information from the semantic store. Breadth of semantic knowledge was 
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positively correlated with controlled retrieval but was unrelated to semantic 

selection ability, which was instead correlated with non-semantic executive 

function. These findings indicate that three distinct elements contribute to semantic 

cognition: semantic representations that accumulate throughout the lifespan, 

processes for controlled retrieval of less salient semantic information, which 

appear age-invariant, and mechanisms for selecting task-relevant aspects of 

semantic knowledge, which decline with age and may relate more closely to 

domain-general executive control. 

 

Khayatian, F., Meshkinkiya, M., Baraldi, P., Di Maio, F., & Zio, E. Hybrid 

probabilistic-possibilistic treatment of uncertainty in building energy models: A 

case study of sizing peak cooling loads // ASCE-ASME Journal of Risk and 

Uncertainty in Engineering Systems, Part B: Mechanical Engineering. - 4(4) 

doi:10.1115/1.4039784  

Optimal sizing of peak loads has proven to be an important factor affecting the 

overall energy consumption of heating ventilation and air-conditioning (HVAC) 

systems. Uncertainty quantification of peak loads enables optimal configuration of 

the system by opting for a suitable size factor. However, the representation of 

uncertainty in HVAC sizing has been limited to probabilistic analysis and scenario-

based cases, which may limit and bias the results. This study provides a framework 

for uncertainty representation in building energy modeling, due to both random 

factors and imprecise knowledge. The framework is shown by a numerical case 

study of sizing cooling loads, in which uncertain climatic data are represented by 

probability distributions and human-driven activities are described by possibility 

distributions. Cooling loads obtained from the hybrid probabilistic-possibilistic 

propagation of uncertainty are compared to those obtained by pure probabilistic 

and pure possibilistic approaches. Results indicate that a pure possibilistic 

representation may not provide detailed information on the peak cooling loads, 

whereas a pure probabilistic approach may underestimate the effect of uncertain 
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human behavior. The proposed hybrid representation and propagation of 

uncertainty in this paper can overcome these issues by proper handling of both 

random and limited data. 

 

Kühl, T., Navratil, S. D., & Münzer, S. Animations and static pictures: The 

influence of prompting and time of testing // Learning and Instruction. - 58. - P. 

201-209. doi:10.1016/j.learninstruc.2018.07.006  

Static pictures have an informational disadvantage for dynamic processes 

compared to animations. It was investigated whether this disadvantage can be 

compensated by prompting learners to process the specific dynamic information. It 

was assumed that this processing would lead to a longer lasting knowledge 

representation. A 2 x 2 x 2 between-subject design with visualization format (static 

picture vs. animation), prompt (present vs. absent) and time of testing (immediate 

vs. after one week) was utilized (N = 263). Participants performed better on test 

questions about the dynamic information after learning with the animation 

compared to the static picture. Prompting learners led to higher perceived 

difficulty, less overconfidence and better performance in a factual knowledge test 

addressing the prompted information. The quality of the answers to the prompts 

mediated the knowledge differences between visualization conditions. However, 

prompts did not compensate for the informational disadvantage of static pictures, 

irrespective of time of testing. 

 

Li, Q., Wong, D. F., Chao, L. S., Zhu, M., Xiao, T., Zhu, J., & Zhang, M. 

Linguistic knowledge-aware neural machine translation // IEEE/ACM Transactions 

on Audio Speech and Language Processing - 26(12). - P. 2341-2354. 

doi:10.1109/TASLP.2018.2864648  

Recently, researchers have shown an increasing interest in incorporating linguistic 

knowledge into neural machine translation (NMT). To this end, previous works 

choose either to alter the architecture of NMT encoder to incorporate syntactic 
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information into the translation model, or to generalize the embedding layer of the 

encoder to encode additional linguistic features. The former approach mainly 

focuses on injecting the syntactic structure of the source sentence into the encoding 

process, leading to a complicated model that lacks the flexibility to incorporate 

other types of knowledge. The latter extends word embeddings by considering 

additional linguistic knowledge as features to enrich the word representation. It 

thus does not explicitly balance the contribution from word embeddings and the 

contribution from additional linguistic knowledge. To address these limitations, 

this paper proposes a knowledge-aware NMT approach that models additional 

linguistic features in parallel to the word feature. The core idea is that we propose 

modeling a series of linguistic features at the word level (knowledge block) using a 

recurrent neural network (RNN). And in sentence level, those word-corresponding 

feature blocks are further encoded using a RNN encoder. In decoding, we propose 

a knowledge gate and an attention gate to dynamically control the proportions of 

information contributing to the generation of target words from different sources. 

Extensive experiments show that our approach is capable of better accounting for 

importance of additional linguistic, and we observe significant improvements from 

1.0 to 2.3 BLEU points on Chinese English and English  German translation 

tasks. 

 

Li, X., Yang, M., & Wu, S. Niching genetic network programming with rule 

accumulation for decision making: An evolutionary rule-based approach // Expert 

Systems with Applications. - 114. - P. 374-387. doi:10.1016/j.eswa.2018.07.041  

As one of the most important research branches of evolutionary computation (EC), 

learning classifier system (LCS) is dedicated to discover decision making 

classifiers (“IF-THEN” type rules) via evolution and learning. Recent advances in 

LCS have shown distinguished generalization property over traditional approaches. 

In this paper, a novel LCS named niching genetic network programming with rule 

accumulation (nGNP-RA) is proposed. The unique features of the proposal arise 
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from the following three points: First, it utilizes an advanced graph-based EC 

named GNP as the rule generator, resulting higher knowledge representation 

ability than traditional genetic algorithm (GA)-based LCSs; Second, a novel 

niching mechanism is developed in GNP to encourage the discovery of high-

quality diverse rules; Third, a novel reinforcement learning (RL)-based mechanism 

is embedded to assign accurate credits to the discovered rules. To verify the 

effectiveness and robustness of nGNP-RA over traditional systems, two decision 

making testbeds are applied, including the benchmark tileworld problem and the 

real mobile robot control application. 

 

Martinez-Rodriguez, J. L., Lopez-Arevalo, I., & Rios-Alvarado, A. B. OpenIE-

based approach for knowledge graph construction from text // Expert Systems with 

Applications. - 113. - P. 339-355. doi:10.1016/j.eswa.2018.07.017  

Transforming unstructured text into a formal representation is an important goal of 

the Semantic Web in order to facilitate the integration and retrieval of information. 

The construction of Knowledge Graphs (KGs) pursues such an idea, where named 

entities (real world things) and their relations are extracted from text. In recent 

years, many approaches for the construction of KGs have been proposed by 

exploiting Discourse Analysis, Semantic Frames, or Machine Learning algorithms 

with existing Semantic Web data. Although such approaches are useful for 

processing taxonomies and connecting beliefs, they provide several linguistic 

descriptions, which lead to semantic data heterogeneity and thus, complicating data 

consumption. Moreover, Open Information Extraction (OpenIE) approaches have 

been slightly explored for the construction of KGs, which provide binary relations 

representing atomic units of information that could simplify the querying and 

representation of data. In this paper, we propose an approach to generate KGs 

using binary relations produced by an OpenIE approach. For such purpose, we 

present strategies for favoring the extraction and linking of named entities with KG 

individuals, and additionally, their association with grammatical units that lead to 
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producing more coherent facts. We also provide decisions for selecting the 

extracted information elements for creating potentially useful RDF triples for the 

KG. Our results demonstrate that the integration of information extraction units 

with grammatical structures provides a better understanding of proposition-based 

representations provided by OpenIE for supporting the construction of KGs. 

 

Mazein, A., Ostaszewski, M., Kuperstein, I., Watterson, S., Le Novère, N., 

Lefaudeux, D., Auffray, C. Systems medicine disease maps: Community-driven 

comprehensive representation of disease mechanisms // Npj Systems Biology and 

Applications. - 4(1). doi:10.1038/s41540-018-0059-y  

The development of computational approaches in systems biology has reached a 

state of maturity that allows their transition to systems medicine. Despite this 

progress, intuitive visualisation and context-dependent knowledge representation 

still present a major bottleneck. In this paper, we describe the Disease Maps 

Project, an effort towards a community-driven computationally readable 

comprehensive representation of disease mechanisms. We outline the key 

principles and the framework required for the success of this initiative, including 

use of best practices, standards and protocols. We apply a modular approach to 

ensure efficient sharing and reuse of resources for projects dedicated to specific 

diseases. Community-wide use of disease maps will accelerate the conduct of 

biomedical research and lead to new disease ontologies defined from mechanism-

based disease endotypes rather than phenotypes. 

 

Motrenko, A., & Strijov, V. Multi-way feature selection for ECoG-based brain-

computer interface // Expert Systems with Applications. - 114. - P. 402-413. 

doi:10.1016/j.eswa.2018.06.054  

The paper addresses the problem of designing Brain-Computer Interfaces. It 

investigates feature selection methods in regression, applied to ECoG-based 

motion decoding. The problem is to predict hand trajectories from the voltage time 
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series of cortical activity. A special characteristic of this problem is the inherently 

multi-way structure of feature description. The feature description resides in 

spatial-spectra-temporal domain and includes the voltage time series and their 

spectral representation. Since electrocorticographic data is highly correlated in 

temporal, spectral and spatial domains, redundancy of the feature space as well as 

its dimensionality become a major obstacle for robust solution of the regression 

problem both in multi-way and flat cases. Feature selection reduces dimensionality 

and increases model robustness. It plays the crucial role in obtaining adequate 

predictions. The main contribution of this paper is the following. We propose a 

filtering feature selection for multi-way data. The proposed method extends 

quadratic programming feature selection (QPFS) approach. QPFS selects a subset 

of features by solving a quadratic problem. It incorporates estimates of similarity 

between features and their relevance to the regression problem. QPFS offers an 

effective way to leverage similarities between features and their importance. Our 

modification allows to apply QPFS to multi-way data. By taking the multi-way 

structure of features into account, the proposed modification reduces 

computational costs of optimization problem in QPFS. Experimental outcomes 

demonstrate that the proposed modification improves prediction quality of 

resultant models. The proposed method is model-free and provides interpretable 

results, which makes it relevant for knowledge extraction and domain analysis. 

 

Radziun, D., & Ehrsson, H. H. Short-term visual deprivation boosts the flexibility 

of body representation // Scientific Reports. - 8(1). doi:10.1038/s41598-018-

24496-8  

Short-term visual deprivation by blindfolding influences tactile acuity and 

orientation in space and, on a neural level, leads to enhanced excitability of visual 

and motor cortices. However, to the best of our knowledge, the possible effects of 

short-term visual deprivation on body representation have not been examined. In 

the present study, we tested two groups of 30 healthy participants with the somatic 
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rubber hand illusion, a well-established paradigm to probe the dynamic plasticity 

of body representation. Before the start of the procedure, the experimental group 

was blindfolded for 120 minutes, while the control group wore transparent goggles 

for the same amount of time. We found that although there was no difference in the 

subjective feeling of ownership of the rubber hand during the illusion, the 

blindfolded group showed a significantly larger recalibration of hand position 

sense towards the location of the rubber hand than the control group. This finding 

suggests that short-term visual deprivation boosts plasticity of body representation 

in terms of multisensory spatial recalibration of hand position sense. 

 

Shiyanbola, O. O., Ward, E., & Brown, C. Sociocultural influenceS on african 

americans’ repreSentationS of type 2 DiabeteS: A qualitative StuDy // Ethnicity 

and Disease. - 28(1). - P. 25-32. doi:10.18865/ed.28.1.25  

Objective: Illness representations, known as patients’ beliefs and expectations 

about an illness, may be influenced by cultural beliefs and personal experiences. 

This study explored African Americans’ perceptions of the sociocultural factors 

that influence their representations of diabetes. Design: Six semi-structured focus 

groups. Setting: Private space at a convenient site. Participants: Forty African 

Americans, aged 45-60 years with type 2 diabetes for at least one year prior. 

Results: Participants perceived that there was a race-mediated effect of how they 

developed diabetes because of poverty due to past slavery, racial discrimination by 

health care providers, and the stigma associated with diabetes within the African 

American community. Participants perceived that poverty influenced African 

Americans’ unhealthy eating habits, which led to diabetes diagnosis among their 

ancestors and their development of the disease since it was hereditary. Participants 

also perceived that there was provider ill intention, ie, providers were purposefully 

making people sick, and their lack of education on diabetes from providers was 

done on purpose, as information on diabetes was withheld and not shared due to 

racial discrimination. Perceived stigma by the community led to African 
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Americans’ avoidance and denial of the disease, and subsequently the development 

of diabetes. Conclusions: To enhance disease management for African Americans 

with diabetes, it is important to focus on the sociocultural context of how African 

Americans view their world that may be influenced by their knowledge of negative 

historical circumstances and their current provider relationship, which, in turn may 

be reflected in their perceptions of diabetes. 

 

Teufel, C., Dakin, S. C., & Fletcher, P. C. Prior object-knowledge sharpens 

properties of early visual feature-detectors // Scientific Reports. - 8(1). 

doi:10.1038/s41598-018-28845-5  

Early stages of visual processing are carried out by neural circuits activated by 

simple and specific features, such as the orientation of an edge. A fundamental 

question in human vision is how the brain organises such intrinsically local 

information into meaningful properties of objects. Classic models of visual 

processing emphasise a one-directional flow of information from early feature-

detectors to higher-level information-processing. By contrast to this view, and in 

line with predictive-coding models of perception, here, we provide evidence from 

human vision that high-level object representations dynamically interact with the 

earliest stages of cortical visual processing. In two experiments, we used 

ambiguous stimuli that, depending on the observer's prior object-knowledge, can 

be perceived as either coherent objects or as a collection of meaningless patches. 

By manipulating object knowledge we were able to determine its impact on 

processing of low-level features while keeping sensory stimulation identical. Both 

studies demonstrate that perception of local features is facilitated in a manner 

consistent with an observer's high-level object representation (i.e., with no effect 

on object-inconsistent features). Our results cannot be ascribed to attentional 

influences. Rather, they suggest that high-level object representations interact with 

and sharpen early feature-detectors, optimising their performance for the current 

perceptual context. 
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Yu, J. Y., Liu, D. F., Loback, A., Grossrubatscher, I., & Frank, L. M. Specific 

hippocampal representations are linked to generalized cortical representations in 

memory // Nature Communications. -  9(1). doi:10.1038/s41467-018-04498-w 

Memories link information about specific experiences to more general knowledge 

that is abstracted from and contextualizes those experiences. Hippocampal-cortical 

activity patterns representing features of past experience are reinstated during 

awake memory reactivation events, but whether representations of both specific 

and general features of experience are simultaneously reinstated remains unknown. 

We examined hippocampal and prefrontal cortical firing patterns during memory 

reactivation in rats performing a well-learned foraging task with multiple spatial 

paths. We found that specific hippocampal place representations are preferentially 

reactivated with the subset of prefrontal cortical task representations that 

generalize across different paths. Our results suggest that hippocampal-cortical 

networks maintain links between stored representations for specific and general 

features of experience, which could support abstraction and task guidance in 

mammals. 

 

Heuristic methods 
 

Al-Betar, M. A., Awadallah, M. A., Faris, H., Aljarah, I., & Hammouri, A. I. 

Natural selection methods for grey wolf optimizer // Expert Systems with 

Applications. - 113. - P. 481-498. doi:10.1016/j.eswa.2018.07.022  

The selection process is the most attractive operator in the optimization algorithms. 

It normally mimics the natural selection of survival of the fittest principle. When 

the selection is too greedy, the selection pressure will be high and therefore the 

search becomes biased toward exploitation. In contrast, when the selection has a 

tendency to be random, the selection pressure will be low and thus the exploration 

is observed more. The selection process in Grey Wolf Optimizer (GWO) tends to 
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be too greedy since the search is driven by the three best solutions. In this paper, 

different selection methods extracted from other evolutionary algorithms (EAs) are 

investigated for GWO. Along with the original selection method of GWO called 

greedy-based selection method, five others selection methods which are 

proportional, tournament, universal sampling, linear rank, and random selection 

methods are investigated. Accordingly, six versions of GWO are proposed which 

are Greedy-based GWO (GGWO), Proportional-based GWO (PGWO), 

Tournament-based GWO (TGWO), Universal sampling-based GWO (UGWO), 

Linear rank-based GWO (LGWO), Random-based GWO (RGWO). The six 

versions are evaluated using 23 test functions circulated in the literature with 

different characteristics and complexity. The sensitivity analysis of the control 

parameters of some new versions are discussed. Interestingly, TGWO achieved the 

best results for almost all benchmark functions. This proves that the selection 

methods have a high impact on the performance of GWO 

 

Benavides, A. J., & Ritt, M. Fast heuristics for minimizing the makespan in non-

permutation flow shops // Computers and Operations Research. - 100. - P. 230-

243. doi:10.1016/j.cor.2018.07.017  

We introduce a new permutation representation for non-permutation schedules, 

and show how the acceleration technique of Taillard can be extended to it. We 

propose three new heuristics for the non-permutation flow shop scheduling 

problem with makespan minimization: a constructive heuristic with the same time 

complexity as the well-known NEH heuristic, a non-permutation insertion local 

search with a time complexity O(n2m) for evaluating a neighbourhood on n jobs 

and m machines, the same as for the permutation insertion local search, and a 

reduced-neighbourhood best-improvement non-permutation local search with a 

time complexity of O(nm) per neighbourhood. These heuristics are combined into 

iterated greedy algorithms for the permutation and non-permutation flow shop 

scheduling problem. In extensive computational experiments we find that our 
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iterated greedy algorithms produce better non-permutation schedules than other 

methods for the permutation and non-permutation flow shop scheduling problem, 

in the same computational time. 

 

Carvalho, D. M., & Nascimento, M. C. V. A kernel search to the multi-plant 

capacitated lot sizing problem with setup carry-over // Computers and Operations 

Research. - 100. - P. 43-53. doi:10.1016/j.cor.2018.07.008  

Lot sizing is one of the most challenging problems in production planning. This 

paper focuses on the multi-plant capacitated lot sizing problem (MPCLSP) with 

setup carry-over (MPCLSP-SC). To the best of our knowledge, the MPCLSP-SC 

has been the subject of one single study, despite the fact that it can bring financial 

benefits, primarily by considering case studies under tight capacity. Moreover, in 

spite of the significant improvement in the performance of benchmark optimization 

solvers over the years, they are still very time and memory consuming for large 

MPCLSP instances. Therefore, heuristics stand out among the solution methods to 

tackle this type of problem. This paper introduces a novel matheuristic, a kernel 

search (KS) method, to solve the MPCLSP-SC. Through computational 

experiments, it was possible to show the outstanding performance of the proposed 

method for large instances with diverse characteristics. The experiments also 

demonstrate that the introduced KS outperformed state-of-the-art methods to solve 

the MPCLSP. 

 

Dollevoet, T., van Essen, J. T., & Glorie, K. M. Solution methods for the tray 

optimization problem // European Journal of Operational Research. - 271(3). - P. 

1070-1084. doi:10.1016/j.ejor.2018.05.051  

In order to perform medical surgeries, hospitals keep large inventories of surgical 

instruments. These instruments need to be sterilized before each surgery. Typically 

the instruments are kept in trays. Multiple trays may be required for a single 

surgery, while a single tray may contain instruments that are required for multiple 
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surgical procedures. The tray optimization problem (TOP) consists of three main 

decisions: (i) the assignment of instruments to trays, (ii) the assignment of trays to 

surgeries, and (iii) the number of trays to keep in inventory. The TOP decisions 

have to be made such that total operating costs are minimized and such that for 

every surgery sufficient instruments are available. This paper presents and 

evaluates several exact and heuristic solution methods for the TOP. We compare 

solution methods on computation time and solution quality. Moreover, we conduct 

simulations to evaluate the performance of the solutions in the long run. The novel 

methods that are provided are the first methods that are capable of solving 

instances of realistic size. The most promising method consists of a highly scalable 

advanced greedy algorithm. Our results indicate that the outcomes of this method 

are, on average, very close to the outcomes of the other methods investigated, 

while it may be easily applied by (large) hospitals. The findings are robust with 

respect to fluctuations in long term OR schedules. 

 

Fleszar, K., & Hindi, K. S. Algorithms for the unrelated parallel machine 

scheduling problem with a resource constraint // European Journal of Operational 

Research. - 271(3). - P. 839-848. doi:10.1016/j.ejor.2018.05.056  

We consider the unrelated parallel machine scheduling problem with a renewable 

resource constraint (UPMR). For the two-machine variant of the problem, we 

propose a very efficient mixed-integer linear programming (MILP) model. For 

more than two machines, we propose a two-stage heuristic, which first uses a 

MILP model to calculate a lower bound and assign jobs to machines, and then uses 

a constraint programming (CP) model to schedule jobs on machines. If the solution 

of the two-stage heuristic is not proven optimal, the problem is solved using a CP 

model for the complete UPMR, with a hot start provided by the two-stage 

heuristic. New large benchmark problem instances with up to 1000 jobs are 

generated. Extensive computational experiments are carried out on these, as well as 

on smaller instances from the literature. Our algorithms obtain excellent solutions 
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for much larger problem instances than previously proposed methods. For the 

UPMR with two machines, our MILP model solves all test instances to optimality 

in very modest computation times, greatly outperforming previously proposed 

methods. For the variant with more than two machines, our overall algorithm, 

which combines the two-stage heuristic with a full CP model, finds for the smaller 

instances from the literature better than or the same solutions as all previously 

proposed methods in considerably less computation time. Difficult types of 

problem instances are also identified for future research. 

 

Gawali, M. B., & Shinde, S. K. Task scheduling and resource allocation in cloud 

computing using a heuristic approach // Journal of Cloud Computing. - 7(1). 

doi:10.1186/s13677-018-0105-8  

Cloud computing is required by modern technology. Task scheduling and resource 

allocation are important aspects of cloud computing. This paper proposes a 

heuristic approach that combines the modified analytic hierarchy process (MAHP), 

bandwidth aware divisible scheduling (BATS) + BAR optimization, longest 

expected processing time preemption (LEPT), and divide-and-conquer methods to 

perform task scheduling and resource allocation. In this approach, each task is 

processed before its actual allocation to cloud resources using a MAHP process. 

The resources are allocated using the combined BATS + BAR optimization 

method, which considers the bandwidth and load of the cloud resources as 

constraints. In addition, the proposed system preempts resource intensive tasks 

using LEPT preemption. The divide-and-conquer approach improves the proposed 

system, as is proven experimentally through comparison with the existing BATS 

and improved differential evolution algorithm (IDEA) frameworks when 

turnaround time and response time are used as performance metrics. 
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Hojati, M. A greedy heuristic for shift minimization personnel task scheduling 

problem // Computers and Operations Research. - 100. - P. 66-76. 

doi:10.1016/j.cor.2018.07.010 

Shift Minimization Personnel Task Scheduling Problem (SMPTSP) is assigning a 

given set of predetermined tasks (with known start and finish times) to a minimum 

number of heterogeneous workers with predetermined shifts. Each task can be 

performed only by a specific subset of workers. Every task must be assigned to a 

worker. A worker cannot perform more than one task at a time, and tasks cannot be 

pre-empted. SMPTSP is NP-hard, but there is practical interest in solving very 

large instances of it in ground crew scheduling of a large airline in a large airport. 

Recently, there have been a few papers reporting various solution methods for 

large instances of SMPTSP. However, solving very large instances of SMPTSP 

remains a challenge. In this paper, we propose a novel greedy heuristic solution 

method for SMPTSP. A reduced problem is solved iteratively by selecting the best 

possible assignment of tasks to one worker. We have tested the Greedy heuristic 

method on 3 sets of available large test problems. The results show that the 

heuristic method performs well relative to the current solution methods, and has 

the added advantage of being able to solve very large instances fast. 

 

Ivorra, B., Ferrández, M. R., Crespo, M., Redondo, J. L., Ortigosa, P. M., Santiago, 

J. G., & Ramos, Á. M. Modelling and optimization applied to the design of fast 

hydrodynamic focusing microfluidic mixer for protein folding // Journal of 

Mathematics in Industry. - 8(1). doi:10.1186/s13362-018-0046-3  

In this work, we consider a microfluidic mixer that uses hydrodynamic diffusion 

stream to induce the beginning of the folding process of a certain protein. To 

perform these molecular changes, the concentration of the denaturant, which is 

introduced into the mixer together with the protein, has to be diminished until a 

given value in a short period of time, known as mixing time. In this context, this 

article is devoted to optimize the design of the mixer, focusing on its shape and its 
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flow parameters with the aim of minimizing its mixing time. First, we describe the 

involved physical phenomena through a mathematical model that allows us to 

obtain the mixing time for a considered device. Then, we formulate an 

optimization problem considering the mixing time as the objective function and 

detailing the design parameters related to the shape and the flow of the mixer. For 

dealing with this problem, we propose an enhanced optimization algorithm based 

on the hybridization of two techniques: a genetic algorithm as a core method and a 

multi-layer line search methodology based on the secant, which aims to improve 

the initialization of the core method. More precisely, in our hybrid approach, the 

core optimization is implemented as a sub-problem to be solved at each iteration of 

the multi-layer algorithm starting from the initial conditions that it provides. 

Before applying it to the mixer design problem, we validate this methodology by 

considering a set of benchmark problems and, then, compare its results to those 

obtained with other classical global optimization methods. As shown in the 

comparison, for the majority of those problems, our methodology needs fewer 

evaluations of the objective function, has higher success rates and is more accurate 

than the other considered algorithms. For those reasons, it has been selected for 

solving the computationally expensive problem of optimizing the mixer design. 

The obtained optimized device shows a great reduction in its mixing time with 

respect to the state-of-the-art mixers. 

 

Kang, Y., Albey, E., & Uzsoy, R. Rounding heuristics for multiple product 

dynamic lot-sizing in the presence of queueing behavior // Computers and 

Operations Research. - 100. - P. 54-65. doi:10.1016/j.cor.2018.07.019  

We present heuristics for solving a difficult nonlinear integer programming (NIP) 

model arising from a multi-item single machine dynamic lot-sizing problem. The 

heuristic obtains a local optimum for the continuous relaxation of the NIP model 

and rounds the resulting fractional solution to a feasible integer solution by solving 

a series of shortest path problems. We also implement two benchmarks: a version 
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of the well-known Feasibility Pump heuristic and the Surrogate Method developed 

for stochastic discrete optimization problems. Computational experiments reveal 

that our shortest path based rounding procedure finds better production plans than 

the previously developed myopic heuristic and the benchmarks 

 

Kas, M., El merabet, Y., Ruichek, Y., & Messoussi, R. Mixed neighborhood 

topology cross decoded patterns for image-based face recognition // Expert 

Systems with Applications. - 114. - P. 119-142. doi:10.1016/j.eswa.2018.07.035  

Face recognition becomes an important task performed routinely in our daily lives. 

This application is encouraged by the wide availability of powerful and low-cost 

desktop and embedded computing systems, while the need comes from the 

integration in too much real world systems including biometric authentication, 

surveillance, human-computer interaction, and multimedia management. 

Moreover, face recognition technology is now adopted in new intelligent systems 

and devices like smart-phones, which impose some constraints related to the 

complexity and execution time of the recognition process. This fact brings new 

challenges and gives much more area to extend the ongoing researches. This 

research field experienced the development of many methods and architectures 

aiming at producing face recognition systems which are efficient in terms of 

precision, robustness and computation time. In the same context, this article 

proposes a new feature descriptor referred to as Mixed Neighborhood Topology 

Cross Decoded Patterns (MNTCDP) as an effective face descriptor, The proposed 

handcrafted descriptor fulfills the needs of current face recognition applications 

and can be integrated in different platforms, requiring simple, robust and 

computationally low algorithms. Instead of heuristic code constructions, MNTCDP 

is built using new neighborhood topology and new pattern encoding scheme, 

which have high ability to extract discriminative and stable face representation. 

The adopted face recognition system consists of three stages: (1) face detection and 

alignment to normalize the input images to a common form if needed; (2) feature 
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extraction using the proposed MNTCDP descriptor and (3) face recognition 

through a supervised image classification task using the simple K-Nearest 

Neighbors classifier. Simulated experiments on ORL, YALE, Extended Yale B, 

FERET and AR datasets acquired under different illumination conditions or facial 

expressions show that the proposed MNTCDP descriptor presents high 

performance ability in classifying face images. MNTCDP demonstrates superior 

performance than a large number of recent state-of-the-art LBP variants and deep 

learning methods, as well as recent most promising works of the literature. 

 

Khorramnejad, K., Ferdouse, L., Guan, L., & Anpalagan, A. Performance of 

integrated workload scheduling and pre-fetching in multimedia mobile cloud 

computing // Journal of Cloud Computing. - 7(1). doi:10.1186/s13677-018-0115-6  

This paper focuses on an integrated workload scheduling and pre-fetching model in 

a multimedia mobile cloud computing environment to enhance the performance of 

response time and reduce the cost to process multimedia data. The response time 

and cost optimization problems are presented along with the computation resources 

such as virtual machines (VMs) allocation, workload conservation, queueing 

stability constraints, and to overcome the total response time and cost, a heuristic 

approach of workload scheduling method is proposed. The integrated workload 

scheduling at pre-fetcher and cloud are considered to study the effects of various 

parameters such as VM’s processing speed, pre-fetcher’s utilization, the user 

requests arrival rate. The performance analysis results reveal that the cost and 

transmission speed are directly relevant factors, meaning that, once the rate of data 

transmission is increasing, the cost is also increasing and vice versa. Hence, the 

time and cost efficient workload scheduling is essential to satisfy both delay and 

cost in pre-fetcher enabled multimedia cloud systems. 

 

Kisi, O., & Alizamir, M. Modelling reference evapotranspiration using a new 

wavelet conjunction heuristic method: Wavelet extreme learning machine vs 
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wavelet neural networks // Agricultural and Forest Meteorology. - 263. - P. 41-48. 

doi:10.1016/j.agrformet.2018.08.007  

Evapotranspiration is an important parameter in linking ecosystem functioning, 

climate and carbon feedbacks, agricultural management, and water resources. This 

study investigates the applicability of wavelet extreme learning machine (WELM) 

model which uses discrete wavelet transform and ELM methods in estimating daily 

reference evapotranspiration (ET0). Various combination of climatic data of 

temperature, solar radiation, relative humidity and wind speed from two stations, 

Ankara and Kirikkale, located in central Anatolia region of Turkey were used as 

inputs to the WELM models. The WELM estimates were compared with wavelet 

artificial neural networks (WANN) and single artificial neural network (ANN), 

ELM and online sequential ELM (OS-ELM) models. The results indicate that the 

models comprising four input variables as inputs provide better accuracy than the 

models with less inputs. Solar radiation was found to be the most effective variable 

on ET0. Wavelet conjunction models (e.g. WELM and WANN) generally show 

better accuracy compared to the single models and WELM model is found to be 

the best model in estimating ET0. The root mean square error and mean relative 

error accuracies of the ELM, ANN and WANN models were improved by 28–

25%, 32–32% and 27–26% for the Ankara Station and by 14–14%, 58–58% and 

32–36% for the Kirikkale Station. 

 

Li, X., Wang, H., & Li, G. Reanalysis assisted metaheuristic optimization for free 

vibration problems of composite laminates // Composite Structures. - 206. - P. 380-

391. doi:10.1016/j.compstruct.2018.08.028  

The metaheuristic optimization methods have been widely used in complex 

composite material design. However, it is still difficult to apply these methods to 

complicated problems due to expensive cost of evaluations. Therefore, to reduce 

the expensive cost of finite element (FE) analysis in the composite laminate 

optimization problems, the surrogate assisted optimization (SAO) method has been 
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well developed. However, considering the low accuracy of surrogate model for 

complicated cases, the SAO is always difficult to converge to the global optimum. 

In this study, a fast and accurate solver, the reanalysis algorithm is extended to 

vibration problem and integrated to improve the efficiency of metaheuristic 

optimization of composite laminates instead of surrogate model. In the proposed 

method, the shifting method is used in each iterative step. To validate the 

performance of suggested method, several numerical examples are presented. The 

results demonstrate that reanalysis assisted particle swarm optimization (RPSO) is 

much more efficient for free vibration problems of composite laminates than the 

PSO. Moreover, such strategy can be extended to other metaheuristic algorithms 

easily 

 

Mai, F., Fry, M. J., & Ohlmann, J. W. Model-based capacitated clustering with 

posterior regularization // European Journal of Operational Research. - 271(2). - P. 

594-605. doi:10.1016/j.ejor.2018.04.048  

We propose a heuristic approach to address the general class of optimization 

problems involving the capacitated clustering of observations consisting of 

variable values that are realizations from respective probability distributions. 

Based on the expectation-maximization algorithm, our approach unifies Gaussian 

mixture modeling for clustering analysis and cluster capacity constraints using a 

posterior regularization framework. To test our algorithm, we consider the 

capacitated p-median problem in which the observations consist of geographic 

locations of customers and the corresponding demand of these customers. Our 

heuristic has superior performance compared to classic geometrical clustering 

heuristics, with robust performance over a collection of instance types. 

 

Nucamendi-Guillén, S., Angel-Bello, F., Martínez-Salazar, I., & Cordero-Franco, 

A. E. The cumulative capacitated vehicle routing problem: New formulations and 
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iterated greedy algorithms // Expert Systems with Applications. - 113. - P. 315-

327. doi:10.1016/j.eswa.2018.07.025  

In this work, we address the Cumulative Capacitated Vehicle Routing Problem 

(CCVRP), a variant of the classical CVRP, which aims to minimize the sum of the 

arrival times to customers instead of the total traveled distance. This problem is 

relevant due to its applications in fields such as emergency logistics, transportation, 

wireless network and computing, among others. This paper presents the first two 

tractable integer formulations capable of solving instances with up to 44 nodes and 

two versions of an Iterated Greedy procedure for dealing with larger instances. 

Experimental results show that both formulations obtain optimal solutions in a 

reasonable amount of computational time. Regarding the two metaheuristic 

procedures, they were able to reach optimal and best known solutions and, in some 

cases, outperform the bounds obtained by exact methods for tested instances with 

up to 199 customers. Using larger instances, the proposed metaheuristics showed 

competitive results when compared to the best known values reported in the 

literature, with a significant reduction in computational time. 

 

Sbert, M., Havran, V., & Szirmay-Kalos, L. Multiple importance sampling 

revisited: Breaking the bounds // Eurasip Journal on Advances in Signal 

Processing, 2018(1). doi:10.1186/s13634-018-0531-2  

We revisit the multiple importance sampling (MIS) estimator and investigate the 

bound on the efficiency improvement over balance heuristic estimator with equal 

count of samples established in Veach’s thesis. We revise the proof for this and 

come to the conclusion that there is no such bound and henceforth it makes sense 

to look for new estimators that improve on balance heuristic estimator with equal 

count of samples. Next, we examine a recently introduced non-balance heuristic 

MIS estimator that is provably better than balance heuristic with equal count of 

samples, and we improve it both in variance and efficiency. We then obtain an 

equally provably better one-sample balance heuristic estimator, and finally, we 
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introduce a heuristic for the count of samples that can be used when the individual 

techniques are biased. All in all, we present three new sampling strategies to 

improve on both variance and efficiency on the balance heuristic using non-equal 

count of samples. Our scheme requires the previous knowledge of several 

quantities, but those can be obtained in an adaptive way. The results also show that 

by a careful examination of the variance and properties of the estimators, even 

better estimators could be discovered in the future. We present examples that 

support our theoretical findings. 

 

Sun, J., & Zhang, Y. A communication probability-based mapping algorithm for 

mesh-based network-on-chip systems // Journal of Circuits, Systems and 

Computers. - 27(14). doi:10.1142/S0218126618502262  

Network-on-chip (NoC) mapping algorithms significantly affect NoC system 

performance in terms of communication cost and energy consumption. For a 

specific application represented by a task graph, this paper proposes an energy-

efficient mapping algorithm that searches for the mapping decision with best 

communication locality and therefore lowest energy consumption. To this end, we 

formulate the concerned mapping problem as an optimization model, and propose 

an effective meta-heuristic algorithm to solve the formulated optimization model. 

During the mapping procedure, we employ a simulation-free, communication 

probability-based energy model to evaluate the quality of each candidate mapping. 

By iteratively updating the best explored mapping decision using a meta-heuristic 

search strategy, the mapping procedure can eventually identify an mapping 

decision with optimal energy efficiency in the search space. The proposed mapping 

algorithm has been verified on NoC systems of different sizes using a variety of 

benchmark applications. Simulation results demonstrate that the mapping decision 

produced by this algorithm achieves an up to 23% energy reduction compared with 

the traditional round-robin strategy. 
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Wang, X., Zhang, X., Zhao, C., & Yi, D. Effectively identifying multiple 

influential spreaders in term of the backward–forward propagation // Physica A: 

Statistical Mechanics and its Applications. - 512. - P. 404-413. 

doi:10.1016/j.physa.2018.08.082  

Identification of multiple influential seed spreaders is one of the most promising 

domain in the research area of complex networks, which is also called the 

influence maximization problem in sociology domains. In order to evaluate the 

spreading ability of nodes in networks, many centrality-based indices have been 

proposed and achieved relatively good results. Although these methods can be 

directly applied to identify a set of important nodes via top-k strategy, an internal 

defect largely restricts the performance of them. In most networks, the important 

nodes often tend to distribute closely, leading to a severe influence overlapping 

problem which is harmful to their collective influence. In this paper, we propose a 

heuristic strategy, namely the backward–forward propagation, to sequentially 

select multiple decentralized yet influential seed spreaders. The first step is to 

estimate the probability of ordinary nodes being contacted by seed spreaders in the 

network via the backward propagation. Then we utilize the forward propagation to 

approximately evaluate the spreading ability of all the ordinary nodes, and select 

the one with the largest influence to be a new seed spreader. We conduct the 

numerical analysis on both undirected and directed networks, and the results all 

show that the proposed method can outperform several centrality-based and 

heuristic benchmarks. Specially, further analysis demonstrates the stability and 

adaptivity of our method. 

 

Wang, Y., Peng, S., Xu, C., Assogba, K., Wang, H., Xu, M., & Wang, Y. Two-

echelon logistics delivery and pickup network optimization based on integrated 

cooperation and transportation fleet sharing // Expert Systems with Applications - 

113. - P. 44-65. doi:10.1016/j.eswa.2018.06.037  
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The optimization of the two-echelon logistics delivery and pickup network (2E-

LDPN) is a strategical and tactical task which can efficiently be achieved by 

establishing cooperative alliances. Under the coordination of logistics services 

providers or logistics facilities of the existing network, high operating costs caused 

by cross and long distance transportation can be reduced via the inclusive 

reorganization of the entire network. In order to minimize the total cost, this study 

simultaneously considers semitrailer truck and vehicle sharing, and establishes a 

linear mathematical model capable of interpreting real world practices under single 

or multiple alliances scenarios. An Improved Particle Swarm Optimization (IPSO) 

algorithm and the Ant Colony Optimization (ACO) algorithm are reasonably 

combined into a hybrid meta-heuristics to solve the cooperative 2E-LDPN 

optimization problem. This algorithm combines the merits of IPSO and ACO with 

local and global search capabilities, and redistributes customer zones on the basis 

of region partitioning solutions in order to rationalize transportation activities. 

Finally, an Improved Shapley value model is applied to guarantee profits 

allocation's fairness and is proved reliable in term of alliance stability. Empirical 

results out of a case study in Chongqing city show that the IPSO–ACO hybrid 

algorithm is superior to three well-known algorithms on the cost solution and the 

number of iterations. Using the Improved Shapley value model and strictly 

monotonic path (SMP) selection principles, optimal adhesion sequences for two 

alliances and a grand alliance are yielded. The implemented transition from two 

sub-alliances based network to the grand alliance is in line with real-world's 

practices and provides decision makers with a useful tool for the design of 

cooperative alliances. In addition, the proposed cooperation strategy and profit 

allocation method enable companies to increase cost savings and the logistics 

network's efficiency. Besides, semitrailer truck and vehicle sharing as feature of 

collaboration conditional clauses reduces the size of transportation fleets, and 

promotes greener logistics operations. 
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Zhang, C., Seow, V. Y., Chen, X., & Too, H. -. Multidimensional heuristic process 

for high-yield production of astaxanthin and fragrance molecules in escherichia 

coli // Nature Communications. - 9(1). doi:10.1038/s41467-018-04211-x 

Optimization of metabolic pathways consisting of large number of genes is 

challenging. Multivariate modular methods (MMMs) are currently available 

solutions, in which reduced regulatory complexities are achieved by grouping 

multiple genes into modules. However, these methods work well for balancing the 

inter-modules but not intra-modules. In addition, application of MMMs to the 15-

step heterologous route of astaxanthin biosynthesis has met with limited success. 

Here, we expand the solution space of MMMs and develop a multidimensional 

heuristic process (MHP). MHP can simultaneously balance different modules by 

varying promoter strength and coordinating intra-module activities by using 

ribosome binding sites (RBSs) and enzyme variants. Consequently, MHP increases 

enantiopure 3S,3 S-astaxanthin production to 184 mg l-1 day-1 or 320 mg l-1. 

Similarly, MHP improves the yields of nerolidol and linalool. MHP may be useful 

for optimizing other complex biochemical pathways. 

 

Biological modeling of artificial intelligence 
 

Alden, K., Cosgrove, J., Coles, M., & Timmis, J. Using emulation to engineer and 

understand simulations of biological systems // IEEE/ACM Transactions on 

Computational Biology and Bioinformatics. doi:10.1109/TCBB.2018.2843339  

Modeling and simulation techniques have demonstrated success in studying 

biological systems. As the drive to better capture biological complexity leads to 

more sophisticated simulators, it becomes challenging to perform statistical 

analyses that help translate predictions into increased understanding. These 

analyses may require repeated executions and extensive sampling of high-

dimensional parameter spaces: analyses that may become intractable due to time 

and resource limitations. Significant reduction in these requirements can be 
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obtained using surrogate models, or emulators, that can rapidly and accurately 

predict the output of an existing simulator. We apply emulation to evaluate and 

enrich understanding of a previously published agent-based simulator of lymphoid 

tissue organogenesis, showing an ensemble of machine learning techniques can 

reproduce results obtained using a suite of statistical analyses within seconds. This 

performance improvement permits incorporation of previously intractable 

analyses, including multi-objective optimization to obtain parameter sets that yield 

a desired response, and Approximate Bayesian Computation to assess parametric 

uncertainty. To facilitate exploitation of emulation in simulation-focused studies, 

we extend our open source statistical package, spartan, to provide a suite of tools 

for emulator development, validation, and application. Overcoming resource 

limitations permits enriched evaluation and refinement, easing translation of 

simulator insights into increased biological understanding. CCBY 

 

Athreya, A. P., Gaglio, A. J., Cairns, J., Kalari, K. R., Weinshilboum, R. M., 

Wang, L., Iyer, R. K. Machine learning helps identify new drug mechanisms in 

triple-negative breast cancer // IEEE Transactions on Nanobioscience. - 17(3). - P. 

251-259. doi:10.1109/TNB.2018.2851997  

This paper demonstrates the ability of mach- ine learning approaches to identify a 

few genes among the 23,398 genes of the human genome to experiment on in the 

laboratory to establish new drug mechanisms. As a case study, this paper uses 

MDA-MB-231 breast cancer single-cells treated with the antidiabetic drug 

metformin. We show that mixture-model-based unsupervised methods with 

validation from hierarchical clustering can identify single-cell subpopulations 

(clusters). These clusters are characterized by a small set of genes (1% of the 

genome) that have significant differential expression across the clusters and are 

also highly correlated with pathways with anticancer effects driven by metformin. 

Among the identified small set of genes associated with reduced breast cancer 

incidence, laboratory experiments on one of the genes, CDC42, showed that its 
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downregulation by metformin inhibited cancer cell migration and proliferation, 

thus validating the ability of machine learning approaches to identify biologically 

relevant candidates for laboratory experiments. Given the large size of the human 

genome and limitations in cost and skilled resources, the broader impact of this 

work in identifying a small set of differentially expressed genes after drug 

treatment lies in augmenting the drug-disease knowledge of pharmacogenomics 

experts in laboratory investigations, which could help establish novel biological 

mechanisms associated with drug response in diseases beyond breast cancer. 

 

Béjaoui, B., Ottaviani, E., Barelli, E., Ziadi, B., Dhib, A., Lavoie, M., Aleya, L. 

Machine learning predictions of trophic status indicators and plankton dynamic in 

coastal lagoons // Ecological Indicators. - 95. - P. 765-774. 

doi:10.1016/j.ecolind.2018.08.041  

Multivariate trophic indices provide an efficient way to assess and classify the 

eutrophication level and ecological status of a given water body, but their 

computation requires the availability of experimental information on many 

parameters, including biological data, that might not always be available. Here we 

show that machine learning techniques – once trained against a full data set – can 

be used to infer plankton biomass information from chemical and physical 

parameter only, so that trophic index can then be computed without using 

additional biological data. More specifically, we reconstruct plankton information 

from chemical and physical data, and this information together with chemical data 

was used to compute the TRIX, which was eventually used to assess the 

eutrophication status of the water body. The RF was also used to evaluate the 

prevailing mechanism (bottom-up versus top-down) controlling plankton dynamic. 

The case study was a Mediterranean lagoon, the Ghar El Melh Lagoon, which has 

been used as a natural laboratory to test the effectiveness of the proposed approach. 

Based on the resulting TRIX values (4.2 in April – 5.7 in December) the Ghar El 

Melh Lagoon can be classified an eutrophic ecosystem. This modeling process 
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suggests that phytoplankton growth in Ghar El Melh Lagoon is mainly bottom-up 

control by nutrients availability, whereas the top-down control exerted by the 

zooplankton is relatively weak. Results highlight that in bottom up controlled 

lagoon machine learning technique can efficiently be used to compute ecological 

indicators even with low availability of biological data. 

 

Cai, P., Zhang, X., Wang, M., Wu, Y., & Chen, X. Combinatorial nano-bio 

interfaces // ACS Nano. - 12(6). - P. 5078-5084. doi:10.1021/acsnano.8b03285  

Nano-bio interfaces are emerging from the convergence of engineered 

nanomaterials and biological entities. Despite rapid growth, clinical translation of 

biomedical nanomaterials is heavily compromised by the lack of comprehensive 

understanding of biophysicochemical interactions at nano-bio interfaces. In the 

past decade, a few investigations have adopted a combinatorial approach toward 

decoding nano-bio interfaces. Combinatorial nano-bio interfaces comprise the 

design of nanocombinatorial libraries and high-throughput bioevaluation. In this 

Perspective, we address challenges in combinatorial nano-bio interfaces and call 

for multiparametric nanocombinatorics (composition, morphology, mechanics, 

surface chemistry), multiscale bioevaluation (biomolecules, organelles, cells, 

tissues/organs), and the recruitment of computational modeling and artificial 

intelligence. Leveraging combinatorial nano-bio interfaces will shed light on 

precision nanomedicine and its potential applications. 

 

Calzone, L., Barillot, E., & Zinovyev, A. Logical versus kinetic modeling of 

biological networks: Applications in cancer research // Current Opinion in 

Chemical Engineering. - 21. - P. 22-31. doi:10.1016/j.coche.2018.02.005  

Mathematical modeling of biological networks is a promising approach to 

understand the complexity of cancer progression, which can be understood as 

accumulated abnormalities in the kinetics of cellular biochemistry. Two major 

modeling formalisms (languages) have been used for this purpose in the last couple 
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of decades: one is based on the application of classical chemical kinetics of 

reaction networks and the other one is based on discrete kinetics representation 

(called logical formalism for simplicity here), governed by logical state update 

rules. In this short review, we remind the reader how these two methodologies 

complement each other but also present the fast and recent development of semi-

quantitative approaches for modeling large biological networks, with a spectrum of 

complementary ideas each inheriting and combining features of both modeling 

formalisms. We also notice an increasing influence of the recent success of 

machine learning and artificial intelligence onto the methodology of mathematical 

network modeling in cancer research, leading to appearance of a number of 

pragmatic hybrid approaches. To illustrate the two approaches, logical versus 

kinetic modeling, we provide an example describing the same biological process 

with different description granularity in both discrete and continuous formalisms. 

The model focuses on a central question in cancer biology: understanding the 

mechanisms of metastasis appearance. We conclude that despite significant 

progress in development of modeling ideas, predicting response of large biological 

networks involved in cancer to various perturbations remains a major unsolved 

challenge in cancer systems biology. 

 

Chen, J., Su, M., & Zheng, H. A novel radius adaptive based on center-optimized 

hybrid detector generation algorithm // IEEE/CAA Journal of Automatica Sinica. 

doi:10.1109/JAS.2018.7511192  

Negative selection algorithm ( NSA ) is one of the classic artificial immune 

algorithm widely used in anomaly detection. However, there are still unsolved 

shortcomings of NSA that limit its further applications. For example, the 

nonselfdetector generation efficiency is low; a large number of nonselfdetector is 

needed for precise detection; low detection rate with various application data sets. 

Aiming at those problems, a novel radius adaptive based on center-optimized 

hybrid detector generation algorithm ( RACO-HDG ) is put forward. To our best 



 

394 

 

knowledge, radius adaptive based on center optimization is first time analyzed and 

proposed as an efficient mechanism to improve both detector generation and 

detection rate without significant computation complexity. RACO-HDG works 

efficiently in three phases. At first, a small number of self-detectors are generated, 

different from typical NSAs with a large number of self-sample are generated. 

Nonself-detectors will be generated from those initial small number of self-

detectors to make hybrid detection of self-detectors and nonself-detectors possible. 

Secondly, without any prior knowledge of the data sets or manual setting, the 

nonself-detector radius threshold is self-adaptive by optimizing the nonself-

detector center and the generation mechanism. In this way, the number of 

abnormal detectors is decreased sharply, while the coverage area of the nonself-

detector is increased otherwise, leading to higher detection performances of 

RACOHDG. Finally, hybrid detection algorithm is proposed with both self-

detectors and nonsef-detectors work together to increase detection rate as expected. 

Abundant simulations and application results show that the proposed RACO-HDG 

has higher detection rate, lower false alarm rate and higher detection efficiency 

compared with other excellent algorithms. 

 

Fujii, H., & Managi, S. Trends and priority shifts in artificial intelligence 

technology invention: A global patent analysis // Economic Analysis and Policy. - 

58. - P. 60-69. doi:10.1016/j.eap.2017.12.006  

This study is the first to apply a decomposition framework to clarify the 

determinants of AI technology invention. Consisting of 13,567 AI technology 

patents for the 2000–2016 period, our worldwide dataset includes patent 

publication data from the U.S., Japan, China, Europe, and the Patent Cooperation 

Treaty (PCT). We find that priority has shifted from biological and knowledge-

based models to specific mathematical models and other AI technologies, 

particularly in the U.S. and Japan. Our technology type and country comparison 
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shows that the characteristics of AI technology patent publication differ among 

companies and countries. 

 

Gadkari, S., Gu, S., & Sadhukhan, J. Towards automated design of 

bioelectrochemical systems: A comprehensive review of mathematical models // 

Chemical Engineering Journal. - 343. - P. 303-316. doi:10.1016/j.cej.2018.03.005  

This review presents the developments in the mathematical models for various 

bioelectrochemical systems. A number of modeling approaches starting with the 

simple description of biological and electrochemical processes in terms of ordinary 

differential equations to very detailed 2D and 3D models that study the spatial 

distribution of substrates and biomass, have been developed to study BES 

performance. Additionally, mathematical models focused on studying a particular 

process such as ion diffusion through membrane and new modeling approaches 

such as artificial intelligence methods, cellular network models, etc., have also 

been described. While most mathematical models are still focused on performance 

studies and optimization of microbial fuel cells, new models to study other BESs 

such as microbial electrolysis cell, microbial electrosynthesis and microbial 

desalination cell have also been reported and discussed in this review. 

 

Geerts, H., Gieschke, R., & Peck, R. Use of quantitative clinical pharmacology to 

improve early clinical development success in neurodegenerative diseases // Expert 

Review of Clinical Pharmacology. - 11(8). - P. 789-795. 

doi:10.1080/17512433.2018.1501555  

Introduction: The success rate of pharmaceutical Research & Development (R&D) 

is much lower compared to other industries such as micro-electronics or 

aeronautics with the probability of a successful clinical development to approval in 

central nervous system (CNS) disorders hovering in the single digits (7%). Areas 

covered: Inspired by adjacent engineering-based industries, we argue that 

quantitative modeling in CNS R&D might improve success rates. We will focus on 
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quantitative techniques in early clinical development, such as PharmacoKinetic–

PharmacoDynamic modeling, clinical trial simulation, model-based meta-analysis 

and the mechanism-based physiology-based pharmacokinetic modeling, and 

quantitative systems pharmacology. Expert commentary: Mechanism-based 

computer modeling rely less on existing clinical datasets, therefore can better 

generalize than Big Data analytics, including prospectively and quantitatively 

predicting the clinical outcome of new drugs. More specifically, exhaustive post-

hoc analysis of failed trials using individual virtual human trial simulation could 

illuminate underlying causes such as lack of sufficient functional target 

engagement, negative pharmacodynamic interactions with comedications and 

genotypes, and mismatched patient population. These insights are beyond the 

capacity of artificial intelligence (AI) methods as they are many more possible 

combinations than subjects. Unlike ‘black box’ approaches in AI, mechanism-

based platforms are transparent and based on biologically sound assumptions that 

can be interrogated. 

 

Giannino, F., Esposito, S., Diano, M., Cuomo, S., & Toraldo, G. A predictive 

decision support system (DSS) for a microalgae production plant based on internet 

of things paradigm // Concurrency Computation. - 30(15). doi:10.1002/cpe.4476  

The production of microalgae represents a large and rapidly expanding market with 

several applications in the fields of food, pharmaceutics, cosmetics, and energy. 

Microalgae are photosynthetic aquatic microorganisms whose growth is mainly 

controlled by a few environmental parameters: temperature, light, pH, and nutrient 

availability. For this reason, monitoring and controlling such parameters is crucial 

for their production. At the same time, the development of mathematical models to 

simulate the behavior of biological systems has become a major predictive and 

control tool of production processes. In this paper, we present an Internet of Things 

(IoT) system that can couple sensor data collected directly by biotechnological 

cultivations with a predictive simulation model. The IoT system constitutes the 
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core of a Decision Support System developed to help the end-user in the 

management of industrial production processes. 

 

Gold, C., Happee, R., & Bengler, K. Modeling take-over performance in level 3 

conditionally automated vehicles // Accident Analysis and Prevention. - 116. - P. 

3-13. doi:10.1016/j.aap.2017.11.009  

Taking over vehicle control from a Level 3 conditionally automated vehicle can be 

a demanding task for a driver. The take-over determines the controllability of 

automated vehicle functions and thereby also traffic safety. This paper presents 

models predicting the main take-over performance variables take-over time, 

minimum time-to-collision, brake application and crash probability. These 

variables are considered in relation to the situational and driver-related factors 

time-budget, traffic density, non-driving-related task, repetition, the current lane 

and driver's age. Regression models were developed using 753 take-over situations 

recorded in a series of driving simulator experiments. The models were validated 

with data from five other driving simulator experiments of mostly unrelated 

authors with another 729 take-over situations. The models accurately captured 

take-over time, time-to-collision and crash probability, and moderately predicted 

the brake application. Especially the time-budget, traffic density and the repetition 

strongly influenced the take-over performance, while the non-driving-related tasks, 

the lane and drivers’ age explained a minor portion of the variance in the take-over 

performances. 

 

He, J., Huang, L., Tian, R., Li, T., Sun, C., Song, X., Abliz, Z. MassImager: A 

software for interactive and in-depth analysis of mass spectrometry imaging data // 

Analytica Chimica Acta. - 1015. - P. 50-57. doi:10.1016/j.aca.2018.02.030  

Mass spectrometry imaging (MSI) has become a powerful tool to probe molecule 

events in biological tissue. However, it is a widely held viewpoint that one of the 

biggest challenges is an easy-to-use data processing software for discovering the 
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underlying biological information from complicated and huge MSI dataset. Here, a 

user-friendly and full-featured MSI software including three subsystems, Solution, 

Visualization and Intelligence, named MassImager, is developed focusing on 

interactive visualization, in-situ biomarker discovery and artificial intelligent 

pathological diagnosis. Simplified data preprocessing and high-throughput MSI 

data exchange, serialization jointly guarantee the quick reconstruction of ion image 

and rapid analysis of dozens of gigabytes datasets. It also offers diverse self-

defined operations for visual processing, including multiple ion visualization, 

multiple channel superposition, image normalization, visual resolution 

enhancement and image filter. Regions-of-interest analysis can be performed 

precisely through the interactive visualization between the ion images and mass 

spectra, also the overlaid optical image guide, to directly find out the region-

specific biomarkers. Moreover, automatic pattern recognition can be achieved 

immediately upon the supervised or unsupervised multivariate statistical modeling. 

Clear discrimination between cancer tissue and adjacent tissue within a MSI 

dataset can be seen in the generated pattern image, which shows great potential in 

visually in-situ biomarker discovery and artificial intelligent pathological diagnosis 

of cancer. All the features are integrated together in MassImager to provide a deep 

MSI processing solution at the in-situ metabolomics level for biomarker discovery 

and future clinical pathological diagnosis. 

 

Isbister, J. B., Eguchi, A., Ahmad, N., Galeazzi, J. M., Buckley, M. J., & Stringer, 

S. A new approach to solving the featurebinding problem in primate vision // 

Interface Focus. - 8(4). doi:10.1098/rsfs.2018.0021  

We discuss a recently proposed approach to solve the classic feature-binding 

problem in primate vision that uses neural dynamics known to be present within 

the visual cortex. Broadly, the feature-binding problem in the visual context 

concerns not only how a hierarchy of features such as edges and objects within a 

scene are represented, but also the hierarchical relationships between these features 
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at every spatial scale across the visual field. This is necessary for the visual brain 

to be able to make sense of its visuospatial world. Solving this problem is an 

important step towards the development of artificial general intelligence. In neural 

network simulation studies, it has been found that neurons encoding the binding 

relations between visual features, known as binding neurons, emerge during visual 

training when key properties of the visual cortex are incorporated into the models. 

These biological network properties include (i) bottom-up, lateral and top-down 

synaptic connections, (ii) spiking neuronal dynamics, (iii) spike timing-dependent 

plasticity, and (iv) a random distribution of axonal transmission delays (of the 

order of several milliseconds) in the propagation of spikes between neurons. After 

training the network on a set of visual stimuli, modelling studies have reported 

observing the gradual emergence of polychronization through successive layers of 

the network, in which subpopulations of neurons have learned to emit their spikes 

in regularly repeating spatio-temporal patterns in response to specific visual 

stimuli. Such a subpopulation of neurons is known as a polychronous neuronal 

group (PNG). Some neurons embedded within these PNGs receive convergent 

inputs from neurons representing lower-and higher-level visual features, and thus 

appear to encode the hierarchical binding relationship between features. Neural 

activity with this kind of spatio-temporal structure robustly emerges in the higher 

network layers even when neurons in the input layer represent visual stimuli with 

spike timings that are randomized according to a Poisson distribution. The 

resulting hierarchical representation of visual scenes in such models, including the 

representation of hierarchical binding relations between lower-and higher-level 

visual features, is consistent with the hierarchical phenomenology or subjective 

experience of primate vision and is distinct from approaches interested in 

segmenting a visual scene into a finite set of objects. 

 

Jiang, Y., Hamer, J., Wang, C., Jiang, X., Kim, M., Song, Y., Wang, S. SecureLR: 

Secure logistic regression model via a hybrid cryptographic protocol // IEEE/ACM 
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Transactions on Computational Biology and Bioinformatics. 

doi:10.1109/TCBB.2018.2833463  

Machine learning applications are intensively utilized in various science fields, and 

increasingly the biomedical and healthcare sector. Applying predictive modeling to 

biomedical data introduces privacy and security concerns requiring additional 

protection to prevent accidental disclosure or leakage of sensitive patient 

information. Significant advancements in secure computing methods have emerged 

in recent years, however, many of which require substantial computational and/or 

communication overheads, which might hinder their adoption in biomedical 

applications. In this work, we propose SecureLR, a novel framework allowing 

researchers to leverage both the computational and storage capacity of Public 

Cloud Servers to conduct learning and predictions on biomedical data without 

compromising data security or efficiency. Our model builds upon homomorphic 

encryption methodologies with hardware-based security reinforcement through 

Software Guard Extensions (SGX), and our implementation demonstrates a 

practical hybrid cryptographic solution to address important concerns in 

conducting machine learning with public clouds. IEEE 

 

Kollars, T. M. Potential for the invasive species aedes albopictus and arboviral 

transmission through the chabahar port in iran // Iranian Journal of Medical 

Sciences. - 43(4). - P. 393-400. 

Background: Dengue, chikungunya, and Zika viruses are emerging infectious 

disease threats wherever suitable vectors, hosts, and habitat are present. The aim of 

the present study was to use the bioagent transport and environmental modeling 

system (BioTEMS) to identify the potential for arbovirus-infected Aedes species to 

invade the Chabahar area in southeastern Iran. Methods: ArcGIS geospatial 

analysis software, Statistica software, and BioTEMS were used to analyze 

geographic information and conduct data analysis. BioTEMS utilizes up to several 

hundred abiotic and biotic factors to produce risk and vulnerability assessments for 
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biological agents and infectious diseases. The output of BioTEMS was validated 

using published predictive models, and most importantly published collection data 

of Aedes species in Iran. Results: There appears to have been two separate 

invasion events by Ae. albopictus into the southern region of Iran, first preceding 

2009 and then again in 2013. BioTEMS identified two probable areas of 

introduction during the 2009 time frame, either through one or both the Chabahar 

ports or the Iranshahr airport with subsequent spread through vehicular transport. 

BioTEMS identified the port as an introduction zone for ZIKAV with high-risk 

zones and identifies gap zones during the 2013 time frame. Recommended 

surveillance sites are provided. Conclusion: The air and maritime ports of Iran 

serve international customers, and are therefore vulnerable to import and invasion 

of mosquito vectors and arboviruses. Based on comparisons with other published 

low-resolution models, BioTEMS provides information for medical and public 

health professionals conducting integrated mosquito management, preventive 

medicine, and epidemiological surveillance. 

 

Liang, Q., Nan, Y., Coppola, G., Zou, K., Sun, W., Zhang, D., & Yu, G. Weakly-

supervised biomedical image segmentation by reiterative learning // IEEE Journal 

of Biomedical and Health Informatics. doi:10.1109/JBHI.2018.2850040  

Recent advances in deep learning have produced encouraging results for 

biomedical image segmentation; however, outcomes rely heavily on 

comprehensive annotation. In this paper, we propose a neural network architecture 

and a new algorithm, known as overlapped region forecast, for the automatic 

segmentation of gastric cancer images. To the best of our knowledge, this report 

describes the first time that deep learning has been applied to the segmentation of 

gastric cancer images. Moreover, a reiterative learning framework that achieves 

superior performance without pre-training or further manual annotation is 

presented to train a simple network on weakly annotated biomedical images. We 

customize the loss function to make the model converge faster while avoiding 
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becoming trapped in local minima. Patch boundary errors were eliminated by our 

overlapped region forecast algorithm. By studying the characteristics of the model 

trained using two different patch extraction methods, we train iteratively and 

integrate predictions and weak annotations to improve the quality of the training 

data. Using these methods, a mean Intersection over Union coefficient (IoU) of 

0.883 and a mean accuracy of 91.09% were achieved on the partially labeled 

dataset, thereby securing a win in the 2017 China Big Data and Artificial 

Intelligence Innovation and Entrepreneurship Competition. 

 

Maji, R. K., Khatua, S., & Ghosh, Z. A supervised ensemble approach for sensitive 

microRNA target prediction // IEEE/ACM Transactions on Computational Biology 

and Bioinformatics. doi:10.1109/TCBB.2018.2858252  

MicroRNAs, a class of small non-coding RNAs, regulate important biological 

functions via post-transcriptional regulation of messenger RNAs (mRNAs). 

Despite rapid development in miRNA research, precise experimental methods to 

determine miRNA target interactions are still lacking. This motivated us to explore 

the in silico target interaction features and incorporate them in predictive 

modeling. We propose a systematic approach towards developing a sensitive 

miRNA target prediction model to explore the interplay of target recognition 

features. In the first step, we have employed a supervised ensemble under-

sampling approach to address the problem of imbalance in the training dataset due 

to a larger number of negative instances. Various feature selection techniques were 

evaluated to obtain the optimal feature subset that best recognizes the true miRNA-

mRNA targets. In the second step, we have built our optimal model, miRTPred, a 

novel blending ensemble-based approach that combines the predictions of the best 

performing traditional and classical ensemble models, through a weighted voting 

classifier, achieving a sensitivity of 87% and F1-score of 0:88 for 3/UTR region of 

the mRNA transcript. miRTPred outperforms popular machine learning (ML) and 
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non-ML approaches to target prediction algorithms. miRTPred is freely available 

at http://bicresources.jcbose.ac.in/zhumur/mirtpred IEEE 

 

Niazian, M., Sadat-Noori, S. A., & Abdipour, M. Modeling the seed yield of 

ajowan (trachyspermum ammi L.) using artificial neural network and multiple 

linear regression models // Industrial Crops and Products. - 117. - P. 224-234. 

doi:10.1016/j.indcrop.2018.03.013  

Ajowan is a medicinal plant with useful pharmaceutical compounds in its seeds. 

Seed yield improvement in ajowan through a better understanding of the 

relationship between seed yield and its components is one of the most important 

goals of any breeding program. In the present study, artificial neural network 

(ANN) along with multiple regression model (MLR) were applied to predict the 

seed yield of ajowan through seed yield components. According to the simple 

correlation analysis, four characters (number of secondary branches, shoot dry 

weight, number of umbellets in an inflorescence, and biological yield) were 

selected as input variables in both artificial neural network and multiple linear 

regressions models. The network with SigmoidAxon transfer function, Levenberg-

Marquart learning algorithm, one hidden layer with four neurons, 1000 training 

epochs and with a root mean square error (RMSE) of 0.147, a mean absolute error 

(MAE) of 0.127 and a determination coefficient (R2) of 0.932 was selected as the 

final ANN model. The performance of ANN was better than MLR with a RMSE of 

0.210 and a r2 of 0.792. Biological yield and shoot dry weight were the most 

important yield components traits that affect the seed yield of ajowan and assigned 

as selection criteria using both ANN and MLR models. 

 

Rocha, S. J. S. S. D., Torres, C. M. M. E., Jacovine, L. A. G., Leite, H. G., Gelcer, 

E. M., Neves, K. M., Zanuncio, J. C. Artificial neural networks: Modeling tree 

survival and mortality in the atlantic forest biome in brazil // Science of the Total 

Environment. - 645. - P. 655-661. doi:10.1016/j.scitotenv.2018.07.123  
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Models to predict tree survival and mortality can help to understand vegetation 

dynamics and to predict effects of climate change on native forests. The objective 

of the present study was to use Artificial Neural Networks, based on the 

competition index and climatic and categorical variables, to predict tree survival 

and mortality in Semideciduous Seasonal Forests in the Atlantic Forest biome. 

Numerical and categorical trees variables, in permanent plots, were used. The 

Agricultural Reference Index for Drought (ARID) and the distance-dependent 

competition index were the variables used. The overall efficiency of classification 

by ANNs was higher than 92% and 93% in the training and test, respectively. The 

accuracy for classification and number of surviving trees was above 99% in the test 

and in training for all ANNs. The classification accuracy of the number of dead 

trees was low. The mortality accuracy rate (10.96% for training and 13.76% for the 

test) was higher with the ANN 4, which considers the climatic variable and the 

competition index. The individual tree-level model integrates dendrometric and 

meteorological variables, representing a new step for modeling tree survival in the 

Atlantic Forest biome. 

 

Sobey, A. J., & Grudniewski, P. A. Re-inspiring the genetic algorithm with multi-

level selection theory: Multi-level selection genetic algorithm // Bioinspiration and 

Biomimetics. - 13(5). doi:10.1088/1748-3190/aad2e8 

Genetic algorithms are integral to a range of applications. They utilise Darwin's 

theory of evolution to find optimal solutions in large complex spaces such as 

engineering, to visualise the design space, artificial intelligence, for pattern 

classification, and financial modelling, improving predictions. Since the original 

genetic algorithm was developed, new theories have been proposed which are 

believed to be integral to the evolution of biological systems. However, genetic 

algorithm development has focused on mathematical or computational methods as 

the basis for improvements to the mechanisms, moving it away from its original 

evolutionary inspiration. There is a possibility that the new evolutionary 
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mechanisms are vital to explain how biological systems developed but they are not 

being incorporated into the genetic algorithm; it is proposed that their inclusion 

may provide improved performance or interesting feedback to evolutionary theory. 

Multi-level selection is one example of an evolutionary theory that has not been 

successfully implemented into the genetic algorithm and these mechanisms are 

explored in this paper. The resulting multi-level selection genetic algorithm 

(MLSGA) is unique in that it has different reproduction mechanisms at each level 

and splits the fitness function between these mechanisms. There are two variants of 

this theory and these are compared with each other alongside a unified approach. 

This paper documents the behaviour of the two variants, which show a difference 

in behaviour especially in terms of the diversity of the population found between 

each generation. The multi-level selection 1 variant moves rapidly towards the 

optimal front but with a low diversity amongst its children. The multi-level 

selection 2 variant shows a slightly slower evolution speed but with a greater 

diversity of children. The unified selection exhibits a mixed behaviour between the 

original variants. The different performance of these variants can be utilised to 

provide specific solvers for different problem types when using the MLSGA 

methodology. 

 

Machine Creativity 
 

ACM international conference proceeding series // Paper presented at the ACM 

International Conference Proceeding Series, 21 April 2018. - 169 p. 

The proceedings contain 30 papers. The topics discussed include: Exteraction: a 

new state of user experience processing for understanding people; assessing the 

utility of the system usability scale for evaluating voice-based user interfaces; 

smart medical history collection app design research for Chinese patients; design 

framework for informal learning based on mobile technologies; make the future 

visible today! a reflection on using design thinking and futures studies techniques 
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to foster creativity; deciphering the role of context in shaping mobile phone usage: 

design recommendations for mobile context-aware services from a cross-cultural 

perspective; closer to nature: multi-sensory engagement in interactive nature 

experience for seniors with dementia; non-native language reading support with 

display of machine translation based on eye-tracking and sentence-level mapping; 

employing different viewpoints for remote guidance in a collaborative augmented 

environment; designing an augmented print media system to promote social 

interaction in nursing homes: a preliminary study; use of social media for academic 

purpose in China; computer as partner: a critique perspective of interaction design 

for social sustainability; AccPen: using smartphone with accelerometer to interact 

as pen; coupling environmental affordances with schematic meaning: a matrix for 

designing embodied interaction in public spaces; and watch-learning: using the 

smartwatch for secondary language vocabulary learning. 

 

Baur, K., Speth, F., Nagle, A., Riener, R., & Klamroth-Marganska, V. Music meets 

robotics: A prospective randomized study on motivation during robot aided 

therapy // Journal of NeuroEngineering and Rehabilitation. - 15(1). 

doi:10.1186/s12984-018-0413-8  

Background: Robots have been successfully applied in motor training during 

neurorehabilitation. As music is known to improve motor function and motivation 

in neurorehabilitation training, we aimed at integrating music creation into robotic-

assisted motor therapy. We developed a virtual game-like environment with music 

for the arm therapy robot ARMin, containing four different motion training 

conditions: a condition promoting creativity (C+) and one not promoting creativity 

(C-), each in a condition with (V+) and without (V-) a visual display (i.e., a 

monitor). The visual display was presenting the game workspace but not 

contributing to the creative process itself. In all four conditions the therapy robot 

haptically displayed the game workspace. Our aim was to asses the effects of 

creativity and visual display on motivation. Methods: In a prospective randomized 
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single-center study, healthy participants were randomly assigned to play two of the 

four training conditions, either with (V+) or without visual display (V-). In the 

third round, the participants played a repetition of the preferred condition of the 

two first rounds, this time with a new V condition (i.e., with or without visual 

display). For each of the three rounds, motivation was measured with the Intrinsic 

Motivation Inventory (IMI) in the subscales interest/enjoyment, perceived choice, 

value/usefulness, and man-machine-relation. We recorded the actual training time, 

the time of free movement, and the velocity profile and administered a 

questionnaire to measure perceived training time and perceived effort. All 

measures were analysed using linear mixed models. Furthermore, we asked if the 

participants would like to receive the created music piece. Results: Sixteen healthy 

subjects (ten males, six females, mean age: 27.2 years, standard deviation: 4.1 

years) with no known motor or cognitive deficit participated. Promotion of 

creativity (i.e., C+ instead of C-) significantly increased the IMI-item 

interest/enjoyment (p=0.001) and the IMI-item perceived choice (p=0.010). We 

found no significant effects in the IMI-items man-machine relation and 

value/usefulness. Conditions promoting creativity (with or without visual display) 

were preferred compared to the ones not promoting creativity. An interaction effect 

of promotion of creativity and omission of visual display was present for training 

time (p=0.013) and training intensity (p<0.001). No differences in relative 

perceived training time, perceived effort, and perceived value among the four 

training conditions were found. Conclusions: Promoting creativity in a visuo-

audio-haptic or audio-haptic environment increases motivation in robot-assisted 

therapy. We demonstrated the feasibility of performing an audio-haptic music 

creation task and recommend to try the system on patients with neuromuscular 

disorders. Trial registration: ClinicalTrials.gov, NCT02720341. Registered 25 

March 2016, https://clinicaltrials.gov/ct2/show/NCT02720341 
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Birtchnell, T., & Elliott, A. Automating the black art: Creative places for artificial 

intelligence in audio mastering // Geoforum. - 96. - P. 77-86. 

doi:10.1016/j.geoforum.2018.08.005  

In this paper, we consider the impact of artificial intelligence (AI) in the creative 

economy of music production. One sector in particular, audio post-production, is 

experiencing rapid change due to AI and various other forms of automation. This 

spells major changes, now and in the future, for skills, employment and work. 

Many accounts on the role of machine automation in occupational instability—

specifically, reductions in human employment—have focused on the 

manufacturing (assembly lines) and service (financial, legal and administration) 

sectors: so-called blue- and white-collar jobs. However, there are as yet only 

limited forays into the possible consequences of AI in the creative economy, in 

particular on ‘no-collar jobs’. Creative occupations were previously understood to 

be immune from the disruptions of AI due to the high levels of intuition, affective 

knowledge, ‘gut instinct’, and other human ‘assets’ difficult to replicate by 

complex algorithms and intelligent machines. Drawing on empirical research on AI 

in audio post-production, this article contends that there are conflicting notions of 

the possible impacts of these new innovations on human expertise and digital 

skills. The article highlights change underway in this profession of audio mastering 

as workers in the creative industries collaborate and compete with AI-driven 

technological innovation. 

 

Chen, M. Imagination machines, dartmouth-based turing tests, & a potted history 

of responses // AI and Society. - 1-5. doi:10.1007/s00146-018-0855-3  

Mahadevan (2018, AAAI Conference. 

https://people.cs.umass.edu/~mahadeva/papers/aaai2018-imagination.pdf) 

proposes that we are at the cusp of imagination science, one of whose primary 
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concerns will be the design of imagination machines. Programs have been written 

that are capable of generating jokes (Kim Binsted’s JAPE), producing line-

drawings that have been exhibited at such galleries as the Tate (Harold Cohen’s 

AARON), composing music in several styles reminiscent of such greats as Vivaldi 

and Mozart (David Cope’s Emmy), proving geometry theorems (Herb Gelernter’s 

IBM program), and inducing quantitative laws from empirical data (Pat Langley, 

Gary Bradshaw, Jan Zytkow, and Herbert Simon’s BACON). In recent years, 

Dartmouth has been hosting Turing Tests in creativity in three categories: short 

stories, sonnets, and dance music DJ sets. In this post, I will provide a brief and 

non-exhaustive survey of some plausible responses to these imagination machines 

and the related prospects for our understanding of the imagination. 

 

Cherti, M., Kegl, B., & Kazakci, A. Out-of-class novelty generation : An 

experimental foundation // Paper presented at the Proceedings - International 

Conference on Tools with Artificial Intelligence, ICTAI, 2017-November 1312-

1319. doi:10.1109/ICTAI.2017.00197 

Recent advances in machine learning have brought the field closer to 

computational creativity research. From a creativity research point of view, this 

offers the potential to study creativity in relationship with knowledge acquisition. 

From a machine learning perspective, however, several aspects of creativity need 

to be better defined to allow the machine learning community to develop and test 

hypotheses in a systematic way. We propose an actionable definition of creativity 

as the generation of out-of-distribution novelty. We assess several metrics designed 

for evaluating the quality of generative models on this new task. We also propose a 

new experimental setup. Inspired by the usual held-out validation, we hold out 

entire classes for evaluating the generative potential of models. The goal of the 

novelty generator is then to use training classes to build a model that can generate 

objects from future (hold-out) classes, unknown at training time-and thus, are 

novel with respect to the knowledge the model incorporates. Through extensive 
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experiments on various types of generative models, we are able to find 

architectures and hyperparameter combinations which lead to out-of-distribution 

novelty. 

 

Fischer, E. Two analogy strategies: The cases of mind metaphors and introspection 

// Connection Science. - 30(2). - P. 211-243. doi:10.1080/09540091.2017.1350937  

Analogical reasoning is often employed in problem-solving and metaphor 

interpretation. This paper submits that, as a default, analogical reasoning 

addressing these different tasks employs different mapping strategies. In problem-

solving, it employs analogy-maximising strategies (like structure mapping, 

Gentner, D., & Markman, A. B. (1997). Structure mapping in analogy and 

similarity. American Psychologist, 52, 45–56); in metaphor interpretation, 

analogy-minimising strategies (like ATT-Meta, Barnden, J. A. (2015). Open-ended 

elaborations in creative metaphor. In T. R. Besold, M. Schorlemmer, & A. Smaill 

(Eds.), Computational creativity research: Towards creative machines (pp. 217–

242). Berlin: Springer). The two strategies interact in analogical reasoning with 

conceptual metaphors. This interaction leads to predictable fallacies. The paper 

supports these hypotheses through case-studies on “mind” metaphors from 

ordinary discourse, and abstract problem-solving in the philosophy of mind, 

respectively. It shows that (1) default metaphorical interpretations for vision- and 

space-cognition metaphors can be derived with a variant of the analogy-

minimising ATT-Meta approach, (2) philosophically influential introspective 

conceptions of the mind can be derived with conceptual metaphors only through an 

analogy-maximising strategy, and (3) the interaction of these strategies leads to 

hitherto unrecognised fallacies in analogical reasoning with metaphors. This yields 

a debunking explanation of introspective conceptions. 

 

Garibaldo, F., & Rebecchi, E. Nothing but a human // AI and Society. - 33(3). - P. 

313-321. doi:10.1007/s00146-017-0741-4  
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The dream of the perpetual motion charms us since millennia, the desire of 

machines substituting men was present already in the imperial China and the 

classical Rome; the medieval alchemists tried to build automata, automata showed 

up in the Renaissance princes’ plays. In the Aladdin fable, the sorcerer satisfies on 

the instant all wishes of the lamp’s owner. In other words, the fiction of 

omnipotence accompanies humanity from the very beginning. Is God omnipotent? 

So, why not humanity? Building automatic factories, digital modelling of human 

work, both makes realistic what looked utopian. It can perhaps be achieved an 

unmanned production mode, and where machines can produce whatever we can 

desire, endlessly. Are numbers not from zero to infinity? There is, nonetheless, an 

obstacle. Human desires are subjective; therefore, from the standpoint of the 

producers, of the automatic factory’s owner, there is a very difficult problem to go 

through. How to manage human desires? How to transform the desire itself in an 

automatic factor of the production? Digital modelling of human work is not 

enough; the human itself must be modelled. The full control of him/her must be 

achieved. It means understanding a priori each of his/her desire. It means leading 

him/her step by step all their lives long. It means, shortly, to transform him/her into 

automata. The nightmare of a bees’ or ants’ society, the nightmare of losing his/her 

free will comes closer and looks menacing. It looks like the black clouds of a 

threatening thunderstorm. 

 

Georgiev, G. V., & Georgiev, D. D. Enhancing user creativity: Semantic measures 

for idea generation // Knowledge-Based Systems. - 151. - P. 1-15. 

doi:10.1016/j.knosys.2018.03.016  

Human creativity generates novel ideas to solve real-world problems. This thereby 

grants us the power to transform the surrounding world and extend our human 

attributes beyond what is currently possible. Creative ideas are not just new and 

unexpected, but are also successful in providing solutions that are useful, efficient 

and valuable. Thus, creativity optimizes the use of available resources and 



 

412 

 

increases wealth. The origin of human creativity, however, is poorly understood, 

and semantic measures that could predict the success of generated ideas are 

currently unknown. Here, we analyze a dataset of design problem-solving 

conversations in real-world settings by using 49 semantic measures based on 

WordNet 3.1 and demonstrate that a divergence of semantic similarity, an 

increased information content, and a decreased polysemy predict the success of 

generated ideas. The first feedback from clients also enhances information content 

and leads to a divergence of successful ideas in creative problem solving. These 

results advance cognitive science by identifying real-world processes in human 

problem solving that are relevant to the success of produced solutions and provide 

tools for real-time monitoring of problem solving, student training and skill 

acquisition. A selected subset of information content (IC Sánchez–Batet) and 

semantic similarity (Lin/Sánchez–Batet) measures, which are both statistically 

powerful and computationally fast, could support the development of technologies 

for computer-assisted enhancements of human creativity or for the implementation 

of creativity in machines endowed with general artificial intelligence. 

 

Goddard, C., Barthet, M., & Wiggins, G. A. Assessing musical similarity for 

computational musical creativity // AES: Journal of the Audio Engineering 

Society. - 66(4). - P. 267-276. doi:10.17743/jaes.2018.0012  

Computationally creative systems require semantic information when reflecting or 

self reasoning on their output. In this paper we outline the design of a 

computationally creative musical performance system aimed at producing virtuosic 

interpretations of musical pieces and provide an overview of its implementation. 

The case-based reasoning part of the system relies on a measure of musical 

similarity based on the FANTASTIC and SynPy toolkits that provide melodic and 

syncopated rhythmic features, respectively. We conducted a listening test based on 

pair-wise comparison to assess to what extent the machine-based similarity models 

match human perception. We found the machine-based models to differ 
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significantly to human responses due to differences in participants' responses. The 

best performing model relied on features from the FANTASTIC toolkit obtaining a 

rank match rate with human response of 63%, while features from the SynPy 

toolkit only obtained a ranking match rate of 46%. While more work is needed on 

a stronger model of similarity, we do not believe these results prevent 

FANTASTIC features being used as a measure of similarity within creative 

systems. 

 

Horowitz, A. H., Reynolds-Cuéllar, P., Maes, P., Grover, I., & Breazeal, C. 

Dormio: Interfacing with dreams // Paper presented at the Conference on Human 

Factors in Computing Systems - Proceedings, 2018-April. 

doi:10.1145/3170427.3188403 

Current HCI research overlooks an opportunity to create human-machine 

interaction within the unique cognition ongoing during dreams and drowsiness. 

During sleep onset, a window of opportunity arises in the form of Hypnagogia, a 

semi-lucid sleep state where we begin dreaming before we fall fully unconscious. 

To access this state, we developed Dormio, the first interactive interface for sleep, 

designed for use across levels of consciousness. Here we present evidence for a 

first use case, directing dream content to augment human creativity. The system 

enables future HCI research into Hypnagogia, extending interactive technology 

across levels of consciousness. 

 

Howell, L. P. Papanicolaou address: Why the next generation should take this 

journey and overcome constraint // Journal of the American Society of 

Cytopathology. - 7(4). - P. 205-211. doi:10.1016/j.jasc.2018.03.003  

Cytopathology is experiencing many forces that are changing and constraining 

current practice, including the need for cost efficiencies, new technologies, 

expectations for higher quality and faster turnaround time, and a diminishing 

workforce. Two “hot topics” that will have considerable influence on the changes 



 

414 

 

in the future practice of cytopathology are artificial intelligence and optimization 

of cervical screening intervals and methods. The future growth and success of the 

cytopathology subspecialty will require using constraint as a catalyst to achieve 

transformative solutions, as well as an optimistic “we can if…” entrepreneurial 

attitude. Success will also require living the field's traditions and values: 

mentorship, sponsorship, innovation and creativity, a willingness to assume new 

roles, and the ability to network and support career journeys through active 

participation in a professional society. 

 

Nadin, M. Foresight and hindsight // Leonardo. - 51(3). - P. 270-276. 

doi:10.1162/LEON_a_01324  

Computation existed long before the computer—and there were artists, seduced by 

the beauty of mathematics, who integrated computation into their creative 

endeavors. With the advent of the digital machine, the relation between aesthetic 

artifacts and computation was redefined. This article deals with images produced 

between 1965 and 1970. The generation of images associated with mathematical 

formulae raised questions regarding art’s condition and the nature of creativity. 

These are addressed from the perspective of aesthetic experiments. Through 

dedicated experiments involving computers in Eastern Europe, particularly in 

(communist) Romania, artists strove for artistic freedom. 

 

Otoya, N. Oil in 20thcentury brazil: Energy dependence in the second world war // 

Varia Historia. - 34(65). - P. 347-374. doi:10.1590/0104-87752018000200004  

In August 1942, Brazil joined the Allied Forces in World War II. Part of the 

agreement was that the United States would help develop heavy industries in the 

country, mainly steel and oil. By that time, roughly 90% of Brazil's oil was 

imported from the US, a fact that had a direct impact on the oil scenario of the 

country. The war effort meant that fuel was redirected to military use, which 

generated great restrictions to civilian consumption. In the face of scarcity, 
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thousands of Brazilians wrote the National Petroleum Council to request fuel 

quotas and traffic licenses. In doing so, they also shared the reasons why they 

needed gasoline, diesel, kerosene and other oil products. Such letters provide 

valuable insight into the Brazilian social landscape of the period, how people used 

different oil products and the meanings of progress and modernity they attributed 

to the access and consumption of such products. It is a moment that marks the deep 

fossil dependence that underpins this ideal of modernity - connecting, in the same 

arc, human activity and creativity, the use of machines and fossil fuels, seen as 

indispensable to bring about the desired progress of a modern nation. 

 

Ozin, G., & Siler, T. Catalyst: New materials discovery: Machine-enhanced human 

creativity // Chem. - 4(6). - P. 1183-1189. doi:10.1016/j.chempr.2018.05.011  

Geoffrey Ozin is a Distinguished University Professor at the University of Toronto 

and Government of Canada Research Chair in Materials Chemistry and 

Nanochemistry. He is renowned for his work in defining, enabling, and 

popularizing a chemical approach to nanomaterials for innovative nanotechnology 

in advanced materials and biomedical science. Dr. Todd Siler is a multimedia artist 

trained in psychology and art at the Massachusetts Institute of Technology. His 

published works include Breaking the Mind Barrier and Think like a Genius. For 

the past four decades, Siler has exhibited his artworks internationally with 

representation by Ronald Feldman Fine Arts in New York City. Is the limit of 

algorithmic materials discovery an illusion? Will machines built by humans match 

or surpass the ingenuity of humans to discover and synthesize an entirely new class 

of materials? 

 

Pennock, G. R. Professor bernard (“Bernie”) roth – his journey from kinematics to 

design thinking // Mechanism and Machine Theory. - 125. - P. 146-168. 

doi:10.1016/j.mechmachtheory.2017.10.001  
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Dr. Bernard Roth (see Fig. 1) is the Rodney H. Adams Professor of Engineering at 

Stanford University and the co-founder and current Academic Director of the 

Hasso Plattner Institute of Design (also known as the d.school). His long and 

distinguished academic career at Stanford consists of significant and pioneering 

accomplishments in teaching, research, and consulting on various aspects of 

mechanical engineering, with a special emphasis on mechanism design. Bernie has 

established a worldwide reputation in the kinematic synthesis and analysis of 

mechanisms and is a pioneer in the field of computer controlled robot 

manipulators. Bernie has investigated the mathematical theory of rigid body 

motions and the application of these motions to the kinematic synthesis of 

mechanisms. He has placed a special emphasis on geometric kinematics over the 

more traditional time-based formulations which have allowed him to make 

important contributions to Burmester theory, curvature theory, and screw theory. 

His text book, Theoretical Kinematics, co-authored with Oene Bottema, is 

regarded by many kinematicians as the most elegant and rigorous treatment of this 

applied science. Also, his popular book The Achievement Habit: Stop Wishing, 

Start Doing, and Take Command of Your Life describes some of the innovative 

techniques that he employs in the classes, workshops, and short courses that he has 

offered on creativity and design thinking. 

 

Rao, J. S. Creativity in design–Science to engineering model // Mechanism and 

Machine Theory. - 125. - P. 52-79. doi:10.1016/j.mechmachtheory.2017.08.023  

This paper is written in honor of my long term friend and mentor Professor 

Bernard Roth who spent over six decades in Academic contributions devoted to 

Kinematics, Dynamics, Control, and design of computer controlled mechanical 

devices. He is continuing actively in his work from the famous school Hasso 

Plattner Institute of Design cofounded at Stanford (popularly known as d.school). 

As an Academic Director he is active in Creativity in Design. This paper explores 

the idea of Creativity directly from Science of 17th–18th centuries in place of 
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Engineering evolved by Professor Timoshenko at Stanford in early 20th century at 

the time of rapid expansion of rotating machinery from de Laval in 1882. An 

example of design that involves extreme temperature ranges, magneto 

hydrodynamics and optimization in a fusion reactor to produce tritium fuel will be 

described. 

 

Sahu, T., Tyagi, A., Kumar, S., & Mittal, A. Classification and aesthetic evaluation 

of paintings and artworks // Paper presented at the Proceedings - 13th International 

Conference on Signal-Image Technology and Internet-Based Systems, SITIS 2017, 

2018-January. - P. 179-183. doi:10.1109/SITIS.2017.39 

Painters and Artists have contributed to the field of art over the years with their 

exceptional talent and skills. The Internet is full of their creativity and imagination 

where one can find most of their work. Like any other information present on the 

Internet, paintings are also not well organized. In this paper, a method is proposed 

to classify paintings with the help of support vector machine classifier using 

features extracted by a pre trained convolutional neural network-AlexNet. A 

painting is not only an art on paper but is a medium to arouse emotions and sense 

of pleasure within the audience. Aesthetic Evaluation aims at evaluation/rating a 

painting or an artwork on the basis of various parameters like style, topic, 

emotional engagement etc. which cannot be done by a machine alone. So we 

cannot leave behind the human inputs while determining the aesthetic value of a 

painting or an artwork. In this paper we also propose a method to judge or evaluate 

the aesthetic value of a painting by training a regression model with several image 

features, like Local Binary Pattern for texture, color histogram for color, 

Histogram of Oriented Gradients for edges and GIST for scene recognition in the 

painting, against human ratings for each painting. A dataset constituting of 1225 

digital images of paintings of 7 categories is used for classifying and evaluating the 

aesthetic value. The classification phase was found to have 92.73% accuracy and 

the evaluation phase performed with an accuracy of 64.15%. 
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Shi, H., Yan, N., Pan, W., & Yu, Z. Application of robot test system training 

platform in mobile robot course // Paper presented at the ACM International 

Conference Proceeding Series. - P. 119-120. doi:10.1145/3210713.3210740  

Discipline of Innovation and creativity is a long-term systematic project in colleges 

and universities. To improve students' understanding of robots, the school of 

computer science of Northwestern Polytechnical University has launched a 

teaching course for mobile robots. Based on the combination of theory with 

practice and the combination of teaching with research, this course not only 

introduces the latest advances of mobile robotics, but also adds relevant 

experimental courses to encourage students to innovate. Our team uses a self-

developed robot test system training platform which based on the real scene of 

replay competition. On this platform, students can put the game scene slowly and 

make annotations, which is beneficial to the students' functional design of the 

robot. The implementation of this course also provides strong support for 

interactive robot learning, which has achieved remarkable results in improving the 

winning ratio of school robotics teams. So far, the course have significant for 

students on the algorithm capabilities, strategy monitoring ability, scenario 

sensitivity and match probability of win four elements, which demonstrate the 

effectiveness of the courses and also on the poster. 

 

Veale, T. The “default” in our stars: Signposting non-defaultness in ironic 

discourse // Metaphor and Symbol. - 33(3). - P. 175-184. 

doi:10.1080/10926488.2018.1481262  

A non-default interpretation is required whenever speakers creatively depart from 

established norms and defaults. But effective speakers do not travel alone when 

they move away from default meanings to novel, non-default destinations. 

Effective speakers bring their readers with them, sometimes by making the non-

default destination the only meaningful destination that can be reached with an 
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utterance, but other times by helpfully—if subtly—marking their utterances to 

facilitate the dislocation of words and meanings. We consider the relative utility of 

different indicators of non-defaultness in this article, ranging from the subtle to the 

overt. Our approach argues for the usefulness of machine-generated texts when 

quantitatively exploring aspects of human linguistic creativity, since machine-

tooled utterances can better assure the consistency and comparability of novel 

utterances that are designed to offer strikingly original points of view. Within this 

mechanical framework, we measure the extent of the shift from default to non-

default interpretations via the downshift from positive to negative affect in 

machine-generated ironic utterances. In using machine-generated texts, our 

approach and its results also argue for the possibility that intelligent machines can 

craft creative utterances of their own, and effectively communicate an ironic point-

of-view to human readers. 

 

Wang, T., Chawla, P., Banerjee, S., Huo, K., Chen, G., & Ramani, K. Plain 2fun: 

Augmenting ordinary objects with surface painted circuits // Paper presented at the 

Conference on Human Factors in Computing Systems - Proceedings, 2018-April 

doi:10.1145/3170427.3188655 

The growing makers’ community demands better supports for designing and 

fabricating interactive functional objects. Most of the current approaches focus on 

embedding desired functions within new objects. Instead, we advocate re-

purposing existing objects and authoring interactive functions onto them. We 

present Plain2Fun, a design and fabrication pipeline enabling users to quickly 

transform ordinary objects into interactive and functional ones. Plain2Fun allows 

users to directly design the circuit layouts onto the surfaces of the scanned 3D 

model of existing objects. Our design tool automatically generates as short as 

possible circuit paths between any two points while avoiding intersections. Further, 

we build a digital machine to construct the conductive paths accurately. With a 

specially designed housing base, users can simply snap the electronic components 
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onto the surfaces and obtain working physical prototypes. Moreover, we evaluate 

the usability of our system with multiple use cases. 

 

Modern Artificial Intelligence 
 

Known AI-systems 
 

Govindarajulu, N. S., & Bringsjord, S. On automating the doctrine of double effect 

// Paper presented at the IJCAI International Joint Conference on Artificial 

Intelligence. - P. 4722-4730.  

The doctrine of double effect (DDE) is a longstudied ethical principle that governs 

when actions that have both positive and negative effects are to be allowed. The 

goal in this paper is to automate DDE. We briefly present DDE, and use a 

firstorder modal logic, the deontic cognitive event calculus, as our framework to 

formalize the doctrine. We present formalizations of increasingly stronger versions 

of the principle, including what is known as the doctrine of triple effect. We then 

use our framework to successfully simulate scenarios that have been used to test 

for the presence of the principle in human subjects. Our framework can be used in 

two different modes: One can use it to build DDE-compliant autonomous systems 

from scratch; or one can use it to verify that a given AI system is DDE-compliant, 

by applying a DDE layer on an existing system or model. For the latter mode, the 

underlying AI system can be built using any architecture (planners, deep neural 

networks, bayesian networks, knowledge-representation systems, or a hybrid); as 

long as the system exposes a few parameters in its model, such verification is 

possible. The role of the DDE layer here is akin to a (dynamic or static) software 

verifier that examines existing software modules. Finally, we end by sketching 

initial work on how one can apply our DDE layer to the STRIPS-style planning 

model, and to a modified POMDP model. This is preliminary work to illustrate the 
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feasibility of the second mode, and we hope that our initial sketches can be useful 

for other researchers in incorporating DDE in their own frameworks. 

 

Kato, Y. A study on application of artificial intelligence (AI) for cosmetics: 

Quantum computer is necessary for beauty-field analysis // Paper presented at the 

2018 International Conference on Electronics Packaging and iMAPS all Asia 

Conference, ICEP-IAAC 2018. - P. 157-160. doi:10.23919/ICEP.2018.8374693  

Artificial Intelligence (Hereinafter, AI) technology has attraction in recent years. 

AI technology is a combination of the software technology represented by 'Deep 

Learning' and the hardware technology represented by 'GPU'. GPU stands for 

Graphic Processing Unit. And the GPU has the function of performing parallel 

processing at high speed like a human brain. The current AI system is established 

by the evolution of 'GPU' and 'Deep Learning'. Deep learning is often taken up, but 

the current AI technology can't be explained without GPU evolution. Current AI 

technology is established with balance between software and hardware 

technologies. As is well known, high performance AI technology is applied in the 

field of driving of automobiles and security system. On the other hand, utilization 

of AI in the cosmetic field has been delayed. Because the current AI still can't 

analyze human emotions and feelings. 'Beauty' has to analyze human instinctive 

area, which is very difficult. In the area of 'Beauty', virtual make-up is realized by 

image processing. Or it is used for analysis of skin color and so on. For example, 

take a photo of skin color by the smart-phone and customize the foundation that 

matches skin color. In this way, AI is beginning to be used gradually even in the 

cosmetics field. In this paper, we will give an opinion on the application of AI to 

cosmetics. 

 

Özkural, E. The foundations of deep learning with a path towards general 

intelligence // Lecture Notes in Computer Science (including subseries Lecture 

Notes in Artificial Intelligence and Lecture Notes in Bioinformatics). - 10999. - P.  
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162-173 doi:10.1007/978-3-319-97676-1_16  

Like any field of empirical science, AI may be approached axiomatically. We 

formulate requirements for a general-purpose, human-level AI system in terms of 

postulates. We review the methodology of deep learning, examining the explicit 

and tacit assumptions in deep learning research. Deep Learning methodology seeks 

to overcome limitations in traditional machine learning research as it combines 

facets of model richness, generality, and practical applicability. The methodology 

so far has produced outstanding results due to a productive synergy of function 

approximation, under plausible assumptions of irreducibility and the efficiency of 

back-propagation family of algorithms. We examine these winning traits of deep 

learning, and also observe the various known failure modes of deep learning. We 

conclude by giving recommendations on how to extend deep learning methodology 

to cover the postulates of general-purpose AI including modularity, and cognitive 

architecture. We also relate deep learning to advances in theoretical neuroscience 

research. 

 

Penney, S., Dodge, J., Hilderbrand, C., Anderson, A., Simpson, L., & Burnett, M. 

Toward foraging for understanding of StarCraft agents: An empirical study // Paper 

presented at the International Conference on Intelligent User Interfaces, 

Proceedings IUI. - P. 225-237. doi:10.1145/3172944.3172946 

Assessing and understanding intelligent agents is a difficult task for users that lack 

an AI background. A relatively new area, called "Explainable AI," is emerging to 

help address this problem, but little is known about how users would forage 

through information an explanation system might offer. To inform the 

development of Explainable AI systems, we conducted a formative study - using 

the lens of Information Foraging Theory - into how experienced users foraged in 

the domain of StarCraft to assess an agent. Our results showed that participants 

faced difficult foraging problems. These foraging problems caused participants to 

entirely miss events that were important to them, reluctantiy choose to ignore 
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actions they did not want to ignore, and bear high cognitive, navigation, and 

information costs to access the information they needed. 

 

Rychtyckyj, N., Raman, V., Sankaranarayanan, B., Kumar, P. S., & Khemani, D. 

Ontology reengineering: A case study from the automotive industry // AI 

Magazine. - 38(1). - P. 49-60.  

For more than 25 years Ford Motor Company has been utilizing an AI-based 

system to manage process planning for vehicle assembly at its assembly plants 

around the world. The scope of the AI system, known originally as the Direct 

Labor Management System and now as the Global Study Process Allocation 

System (GSPAS), has increased over the years to include additional functionality 

on ergonomics and powertrain assembly (engines and transmission plants). The 

knowledge about Ford's manufacturing processes is contained in an ontology 

originally developed using the KL-ONE representation language and methodology. 

To preserve the viability of the GSPAS ontology and to make it easily usable for 

other applications within Ford, we needed to reengineer and convert the KL-ONE 

ontology into a semantic web OWL/RDF format. In this article, we will discuss the 

process by which we reengineered the existing GSPAS KLONE ontology and 

deployed semantic web technology in our application. 

 

Spacapan, M., Danev i , T., & Mandic-Mulec, I. ComX-induced exoproteases 

degrade ComX in bacillus subtilis PS-216 // Frontiers in Microbiology. - 9(FEB). 

doi:10.3389/fmicb.2018.00105 

Gram-positive bacteria use peptides as auto-inducing (AI) signals to regulate the 

production of extracellular enzymes (e.g., proteases). ComX is an AI peptide, 

mostly known for its role in the regulation of bacterial competence and surfactant 

production in Bacillus subtilis. These two traits are regulated accordingly to the 

bacterial population size, thus classifying ComX as a quorum sensing signal. 

ComX also indirectly regulates exoprotease production through the intermediate 
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transcriptional regulator DegQ. We here use this peptide-based AI system (the 

ComQXPA system) as a model to address exoprotease regulation by ComX in 

biofilms. We also investigate the potential of ComX regulated proteases to degrade 

the ComX AI peptide. Results indicate that ComX indeed induces the expression 

of aprE, the gene for the major serine protease subtilisin, and stimulates overall 

exoprotease production in biofilms of B. subtilis PS-216 and several other B. 

subtilis soil isolates. We also provide evidence that these exoproteases can degrade 

ComX. The ComX biological activity decay is reduced in the spent media of 

floating biofilms with low proteolytic activity found in the comP and degQ 

mutants. ComX biological activity decay can be restored by the addition of 

subtilisin to such media. In contrast, inhibition of metalloproteases by EDTA 

reduces ComX biological activity decay. This suggests that both serine and 

metalloproteases, which are induced by ComX, are ultimately capable of degrading 

this signaling peptide. This work brings novel information on regulation of 

exoproteases in B. subtilis floating biofilms and reveals that these proteolytic 

enzymes degrade the AI signaling peptide ComX, which is also a major 

determinant of their expression in biofilms. 

 

Research Centers 
 

Akbulut, A., Ertugrul, E., & Topcu, V. Fetal health status prediction based on 

maternal clinical history using machine learning techniques // Computer Methods 

and Programs in Biomedicine. - 163. - P. 87-100. doi:10.1016/j.cmpb.2018.06.010  

Background and Objective: Congenital anomalies are seen at 1–3% of the 

population, probabilities of which are tried to be found out primarily through 

double, triple and quad tests during pregnancy. Also, ultrasonographical 

evaluations of fetuses enhance detecting and defining these abnormalities. About 

60–70% of the anomalies can be diagnosed via ultrasonography, while the 

remaining 30–40% can be diagnosed after childbirth. Medical diagnosis and 
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prediction is a topic that is closely related with e-Health and machine learning. e-

Health applications are critically important especially for the patients unable to see 

a doctor or any health professional. Our objective is to help clinicians and families 

to better predict fetal congenital anomalies besides the traditional pregnancy tests 

using machine learning techniques and e-Health applications. Methods: In this 

work, we developed a prediction system with assistive e-Health applications which 

both the pregnant women and practitioners can make use of. A performance 

comparison (considering Accuracy, F1-Score, AUC measures) was made between 

9 binary classification models (Averaged Perceptron, Boosted Decision Tree, 

Bayes Point Machine, Decision Forest, Decision Jungle, Locally-Deep Support 

Vector Machine, Logistic Regression, Neural Network, Support Vector Machine) 

which were trained with the clinical dataset of 96 pregnant women and used to 

process data to predict fetal anomaly status based on the maternal and clinical data. 

The dataset was obtained through maternal questionnaire and detailed evaluations 

of 3 clinicians from RadyoEmar radiodiagnostics center in Istanbul, Turkey. Our e-

Health applications are used to get pregnant women's health status and clinical 

history parameters as inputs, recommend them physical activities to perform 

during pregnancy, and inform the practitioners and finally the patients about 

possible risks of fetal anomalies as the output. Results: In this paper, the highest 

accuracy of prediction was displayed as 89.5% during the development tests with 

Decision Forest model. In real life testing with 16 users, the performance was 

87.5%. This estimate is sufficient to give an idea of fetal health before the patient 

visits the physician. Conclusions: The proposed work aims to provide assistive 

services to pregnant women and clinicians via an online system consisting of a 

mobile side for the patients, a web application side for their clinicians and a 

prediction system. In addition, we showed the impact of certain clinical data 

parameters of pregnant on the fetal health status, statistically correlated the 

parameters with the existence of fetal anomalies and showed guidelines for future 

researches. 
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Anishchenko, L. Machine learning in video surveillance for fall detection // Paper 

presented at the Proceedings - 2018 Ural Symposium on Biomedical Engineering, 

Radioelectronics and Information Technology, USBEREIT 2018. - 99-102. 

doi:10.1109/USBEREIT.2018.8384560 

The present paper considers the usage of deep learning and transfers learning 

techniques in fall detection by means of surveillance camera data processing. As a 

dataset, an open dataset gathered by the Laboratory of Electronics and Imaging of 

the National Center for Scientific Research in Chalon-sur-Saone was used. The 

architecture of the CNN AlexNet, which was used as a starting point for the 

classifier, was adapted to solve fall detection problem. The proposed method was 

tested on a dataset of 30 records containing a single fall episode each. We achieved 

Cohen's kappa of 0.93 and 0.60 for the fall-non-fall classification for the known 

and unknown for classifier surrounding conditions, respectively. 

 

Babaoglu, O., & Sirbu, A. Cognified distributed computing // Paper presented at 

the Proceedings - International Conference on Distributed Computing Systems,  

2018-July. - P. 1180-1191. doi:10.1109/ICDCS.2018.00118  

Cognification - the act of transforming ordinary objects or processes into their 

intelligent counterparts through Data Science and Artificial Intelligence - is a 

disruptive technology that has been revolutionizing disparate fields ranging from 

corporate law to medical diagnosis. Easy access to massive data sets, data analytics 

tools and High-Performance Computing (HPC) have been fueling this revolution. 

In many ways, cognification is similar to the electrification revolution that took 

place more than a century ago when electricity became a ubiquitous commodity 

that could be accessed with ease from anywhere in order to transform mechanical 

processes into their electrical counterparts. In this paper, we consider two 

particular forms of distributed computing - Data Centers and HPC systems - and 

argue that they are ripe for cognification of their entire ecosystem, ranging from 
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top-level applications down to low-level resource and power management services. 

We present our vision for what 'Cognified Distributed Computing' might look like 

and outline some of the challenges that need to be addressed and new technologies 

that need to be developed in order to make it a reality. In particular, we examine 

the role cognification can play in tackling power consumption, resiliency and 

management problems in these systems. We describe intelligent software-based 

solutions to these problems powered by on-line predictive models built from 

streamed real-time data. While we cast the problem and our solutions in the 

context of large Data Centers and HPC systems, we believe our approach to be 

applicable to distributed computing in general. We believe that the traditional 

systems research agenda has much to gain by crossing discipline boundaries to 

include ideas and techniques from Data Science, Machine Learning and Artificial 

Intelligence. 

 

Baidu, Y. L., Baidu, J. C., Baidu, B. L., Baidu, Y. Z., Baidu, T. J., Baidu, L. Z., 

Intel, X. Z. An advanced data center multi-chiller dynamic load distribution 

methodology and engineering practice // Paper presented at the Proceedings of the 

17th InterSociety Conference on Thermal and Thermomechanical Phenomena in 

Electronic Systems, ITherm 2018. - P. 859-864. 

doi:10.1109/ITHERM.2018.8419465  

Data Center energy efficiency is one of most popular subjects in CSP (Cloud 

Service Provider) infrastructure research. This paper introduces one methodology 

as well as engineering practice from Baidu data center on dynamic load 

distribution of multi-chiller system based on machine learning theory. This 

methodology is to establish a dynamic multi-chiller modeling strategy. With 

theoretical analysis and engineering practice, rRMSE (relative Root Mean-Squared 

Error) has been used and result shows less than 5%. Furthermore, a pilot-deployed 

engineering case with Baidu multiple objects framework including dynamic multi-

chiller modeling, real-time IT load, next 30 minutes IT load as well as outdoor 
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environmental conditions is introduced to demonstrate overall energy efficiency 

which has been proven to be an excellent case of Artificial Intelligence usage in 

data center energy saving. Energy efficiency outcome, TCO (Total Cost 

Ownership) benefits and future plan are summarized in the end. 

 

Bhandari, S., Aliyazicioglu, Z., Tang, F., & Raheja, A. Research experience for 

undergraduates in UAV technologies // Paper presented at the ASEE Annual 

Conference and Exposition, Conference Proceedings, 2018-June  

The Research Experience for Undergraduates (REU) in UAV Technologies 

Program is funded by the National Science Foundation's (NSF) Engineering 

Education & Centers (EEC) Program. The main goal of this program is to increase 

undergraduate students' participation and interest in research on unmanned aerial 

vehicles (UAV) technologies. Undergraduate students from 2- and 4-year 

institutions are involved in a multidisciplinary research projects at the Cal Poly 

Pomona. The REU site supports 10 students for 10 weeks of summer research per 

year, with the projects focusing on research on the Dynamics and Control of 

UAVs, Obstacle & Collision Avoidance System for UAVs, Machine Learning, 

Artificial Intelligence, Computer Vision, and Flight Test experience. Another goal 

is to attract students from community colleges to STEM programs at 4-year 

institutions and encourage the participants to pursue their studies for graduate 

degrees. This paper presents an overview of student activities, lessons learned so 

far, and the assessment of the first year of the program. The students were carefully 

and closely mentored by an interdisciplinary team of faculty members from various 

departments within the Colleges of Engineering and Science. The participating 

students learned to use computational tools needed to engage in multidisciplinary 

UAV research projects. They learned to do the scientific literature review, and had 

an opportunity to improve written and oral communication skills. The participants 

were required to present a poster, give an oral presentation of the research, and 

submit abstract (s) to student and/or professional conferences. In addition, the 
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students participated in a series of research symposium and seminars designed to 

expose them to a range of research topics, and engage in professional development 

activities such as workshop on Application to Graduate Programs, Resume 

Building, Ethics in Engineering and Science, etc. 

 

Edelman, P., & van Knippenberg, D. Emotional intelligence, management of 

subordinate’s emotions, and leadership effectiveness // Leadership and 

Organization Development Journal. - 39(5). - P. 592-607. doi:10.1108/LODJ-04-

2018-0154  

Purpose: The purpose of this paper is to address two of the major questions in the 

relationship between emotional intelligence (EI) and leadership effectiveness: does 

EI conceptualized and assessed as an ability influence leadership effectiveness 

when controlling for cognitive intelligence and Big Five personality traits? And, 

what are mediating processes in this relationship? Design/methodology/approach: 

Ability test data for EI for 84 leaders in an assessment center were used to predict 

unobtrusive observations of leader responses to subordinate’s emotions in a role 

play, and expert ratings of leadership effectiveness, controlling for cognitive ability 

and Big Five personality traits. Findings: EI predicted the appropriateness of leader 

responses to subordinate’s emotions, and these responses mediated the 

relationships of EI and leadership effectiveness, controlling for cognitive ability 

and Big Five personality traits. Research limitations/implications: The assessment 

center context represents a relatively artificial environment and follow-up research 

in field settings would be particularly valuable. Practical implications: EI can be 

assessed as a selection tool for leadership positions. Leadership development 

programs can also focus on developing the skills associated with EI. 

Originality/value: The study provides stronger evidence for the relationship 

between EI and leadership effectiveness than previous research, bolstering the 

confidence in conclusions regarding this relationship. The study also contributes to 
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the development of process models of the influence of EI on leadership 

effectiveness by providing evidence regarding mediation. 

 

Ehbrecht, C., Landry, T., Hempelmann, N., Huard, D., & Kindermann, S. Projects 

basedon the WEB processing service framework birdhouse // Paper presented at 

the International Archives of the Photogrammetry, Remote Sensing and Spatial 

Information Sciences - ISPRS Archives, 42(4W8). - P. 43-47. doi:10.5194/isprs-

archives-XLII-4-W8-43-2018  

Birdhouse is a collaborative project open for the community to participate. It is a 

software framework containing a collection of Web Processing Services (WPS). 

The deployed algorithms are focusing on Earth Systems and environmental data 

processing with the philosophy of streamlining the software development and 

deployment. By supporting climate, earth observation and biodiversity data and 

processes, Birdhouse can be used in a wide array of Earth sciences projects and 

workflows. The core benefit of this project is to allow the seamless use of climate 

services developed by a diverse network of national meteorological offices, 

regional climate service providers, academics, not-for-profit research centers and 

private industry. As governments move toward open-data policies, there will be a 

need for analytical services that extract value out of the deluge of information. 

Using an interoperable software architecture, institutions can provide both data and 

services allowing users to process the data remotely from a laptop, instead of 

having to acquire and maintain large storage infrastructures. 

 

Espinilla, M., Martinez, L., Medina, J., & Nugent, C. The experience of developing 

the UJAmI smart lab // IEEE Acces. - 6. - P. 34631-34642. 

doi:10.1109/ACCESS.2018.2849226  

In the context of ambient-assisted living and monitoring activities and behaviors, 

the concept of smart homes/environments has emerged as a research and 

development field with many examples appearing in a range of different contexts 
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(universities, research centers, hospitals, and residences). Recently, a smart lab 

called UJAmI based on ambient intelligence was created at the University of Jaén 

in order to provide an environment where solutions in assistive technologies could 

be developed. This paper presents the experience of developing this smart lab 

within its first year. The initial space assigned to the smart lab is described through 

the creation of the smart lab in five perspectives: the layout of the smart lab, the 

selection of the devices, the deployment of the middleware, the technical 

infrastructures, and the furniture. Finally, following our experience of creating the 

lab we reflect upon our experience and provide a set of guidelines and 

recommendations. Ongoing projects within this Smart lab are also introduced. 

 

Le, D. V., Montgomery, J., Kirkby, K. C., & Scanlan, J. Risk prediction using 

natural language processing of electronic mental health records in an inpatient 

forensic psychiatry setting // Journal of Biomedical Informatics. - 86. - P. 49-58. 

doi:10.1016/j.jbi.2018.08.007  

Objective: Instruments rating risk of harm to self and others are widely used in 

inpatient forensic psychiatry settings. A potential alternate or supplementary means 

of risk prediction is from the automated analysis of case notes in Electronic Health 

Records (EHRs) using Natural Language Processing (NLP). This exploratory study 

rated presence or absence and frequency of words in a forensic EHR dataset, 

comparing four reference dictionaries. Seven machine learning algorithms and 

different time periods of EHR analysis were used to probe which dictionary and 

which time period were most predictive of risk assessment scores on validated 

instruments. Materials and methods: The EHR dataset comprised de-identified 

forensic inpatient notes from the Wilfred Lopes Centre in Tasmania. The data 

comprised unstructured free-text case note entries and serial ratings of three risk 

assessment scales: Historical Clinical Risk Management-20 (HCR-20), Short-Term 

Assessment of Risk and Treatability (START) and Dynamic Appraisal of 

Situational Aggression (DASA). Four NLP dictionary word lists were selected: 
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6865 mental health symptom words from the Unified Medical Language System 

(UMLS), 455 DSM-IV diagnoses from UMLS repository, 6790 English positive 

and negative sentiment words, and 1837 high frequency words from the Corpus of 

Contemporary American English (COCA). Seven machine learning methods 

Bagging, J48, Jrip, Logistic Model Trees (LMT), Logistic Regression, Linear 

Regression and Support Vector Machine (SVM) were used to identify the 

combination of dictionaries and algorithms that best predicted risk assessment 

scores. Results: The most accurate prediction was attained on the DASA dataset 

using the sentiment dictionary and the LMT and SVM algorithms. Conclusions: 

NLP, used in conjunction with NLP dictionaries and machine learning, predicted 

risk ratings on the HCR-20, START, and DASA, based on EHR content. Further 

research is required to ascertain the utility of NLP approaches in predicting 

endpoints of actual self-harm, harm to others or victimisation. 

 

Li, X., Wang, H., Yi, S., Yao, X., Zhu, F., & Zhai, L. Redundancy-guaranteed and 

receiving-constrained disaster backup in cloud data center network // IEEE Access. 

doi:10.1109/ACCESS.2018.2859427  

For disaster backup in cloud data center network, existing researches have not 

jointly considered sufficient data redundancy and limited receiving capacity, likely 

to result in underutilization of network transmission capability, unfair distribution 

of backup load, or even lacks of disaster resistance. In this paper, we propose a 

new strategy to realize bandwidth-efficient and load-fair disaster backup under 

redundancy and capacity constraints using customized bandwidth allocation and 

flexible flow scheduling in Software-Defined Networking. Based on many-to-

many relationship in disaster backup, we formulate a new Redundancy-Guaranteed 

and Receiving-Constrained Capacitated Multi-Commodity Flow problem. By 

constructing Flow-Ratio-Constrained backup transmission model, we specify flow 

allocation ratio among backup data centers with limited receiving capacity. Then 

we present a Basic Ratio-Aware Ant Colony Optimization algorithm satisfying 
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backup flow constraint and rate requirement constraint. Furthermore, to obtain 

higher performance in redundancy guarantee and enhance bandwidth allocation 

fairness among massive backup transfers, we propose a Fair-Rotating and Ratio-

Aware Ant Colony Optimization (FRRA-ACO) algorithm. Especially, we use 

rotary routing search for multiple concurrent flows based on backup requirement 

cloning to approximate the upper bound of bandwidth allocation, adjust ratio of 

bandwidth allocation for multiple backup transfers with different requirements, and 

further improve flow rate according to the maximum link utilization on links if 

possible. Experiments demonstrate that FRRA-ACO outperforms state-of-the-art 

algorithms with less backup completion time, fairer backup load distribution and 

higher network utilization. 

 

Lin, L., & Spector, J. M. A report on the AECT sponsored symposium entitled “the 

human-technology frontier: Understanding the learning of now to prepare for the 

work of the future” at the texas center for educational technology (TCET) // 

TechTrends. - 62(5). - P. 438-440. doi:10.1007/s11528-018-0318-1  

We provide a summary report of a two-and-half-day symposium sponsored by the 

Association for Educational Communications and Technology (AECT) and hosted 

by the Texas Center for Educational Technology at the University of North Texas 

on May 16–18, 2018. The theme of the symposium was “Human Intelligence 0.2 

versus Artificial Intelligence 2.0 || The Human-Technology Frontier: 

Understanding the Learning of Now to Prepare for the Work of the Future.” Over 

15 distinguished speakers and 80 participants engaged in discussions of a range of 

topics such as human and holistic learning as informed by new research in 

neuroscience, creativity, critical thinking, self-directed learning, artificial 

intelligence, learning analytics, and measurements. We discuss outcomes and plans 

for the next steps. 
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Mehmood, I., Sajjad, M., Muhammad, K., Shah, S. I. A., Sangaiah, A. K., Shoaib, 

M., & Baik, S. W. An efficient computerized decision support system for the 

analysis and 3D visualization of brain tumor // Multimedia Tools and Applications. 

- P. 1-26. doi:10.1007/s11042-018-6027-0  

The quality of health services provided by medical centers varies widely, and there 

is often a large gap between the optimal standard of services when judged based on 

the locality of patients (rural or urban environments). This quality gap can have 

serious health consequences and major implications for patient’s timely and correct 

treatment. These deficiencies can manifest, for example, as a lack of quality 

services, misdiagnosis, medication errors, and unavailability of trained 

professionals. In medical imaging, MRI analysis assists radiologists and surgeons 

in developing patient treatment plans. Accurate segmentation of anomalous tissues 

and its correct 3D visualization plays an important role inappropriate treatment. In 

this context, we aim to develop an intelligent computer-aided diagnostic system 

focusing on human brain MRI analysis. We present brain tumor detection, 

segmentation, and its 3D visualization system, providing quality clinical services, 

regardless of geographical location, and level of expertise of medical specialists. In 

this research, brain magnetic resonance (MR) images are segmented using a semi-

automatic and adaptive threshold selection method. After segmentation, the tumor 

is classified into malignant and benign based on a bag of words (BoW) driven 

robust support vector machine (SVM) classification model. The BoW feature 

extraction method is further amplified via speeded up robust features (SURF) 

incorporating its procedure of interest point selection. Finally, 3D visualization of 

the brain and tumor is achieved using volume marching cube algorithm which is 

used for rendering medical data. The effectiveness of the proposed system is 

verified over a dataset collected from 30 patients and achieved 99% accuracy. A 

subjective comparative analysis is also carried out between the proposed method 

and two state-of-the-art tools ITK-SNAP and 3D-Doctor. Experimental results 

indicate that the proposed system performed better than existing systems and 
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assists radiologist determining the size, shape, and location of the tumor in the 

human brain. 

 

Mehrbod, N., Grilo, A., & Zutshi, A. Caller-agent pairing in call centers using 

machine learning techniques with imbalanced data // Paper presented at the 2018 

IEEE International Conference on Engineering, Technology and Innovation, 

ICE/ITMC 2018 - Proceedings. doi:10.1109/ICE.2018.8436314 

Call centers as the frontline of companies have high interaction with customers. 

Therefore, the call center performance is very important in the issue of customer 

satisfaction. Successful communications between agents and customers, satisfy 

customers and increase the performance of contact center. Call centers managers 

try to use historical data to improve the service to their clients. Pairing caller with 

the best suited agent using historical data, helps companies to reduce their costs 

and improve customer satisfaction. In this work, we proposed a model which 

optimize call centers outcome with using machine learning techniques to route the 

caller to the based-suited agent. The result shows using historical data of call 

center to find an intelligent pairing of callers and agents can improve the 

performance. 

 

Rastogi, R. Machine learning@amazon // Paper presented at the 41st International 

ACM SIGIR Conference on Research and Development in Information Retrieval, 

SIGIR 2018. - P. 1337-1338. doi:10.1145/3209978.3210211 

In this talk, I will first provide an overview of key problem areas where we are 

applying Machine Learning techniques within Amazon such as product demand 

forecasting, product search, and information extraction from reviews, and 

associated technical challenges. I will then talk about two specific applications 

where we use a variety of methods to learn semantically rich representations of 

data: question answering where we use deep learning techniques and product size 

recommendations where we use probabilistic models. Rajeev Rastogi is a Director 
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of Machine Learning at Amazon where he is developing ML platforms and 

applications for the e-commerce domain. Previously, he was Vice President of 

Yahoo! Labs Bangalore and the founding Director of the Bell Labs Research 

Center in Bangalore, India. Rajeev is an ACM Fellow and a Bell Labs Fellow. He 

is active in the fields of databases, data mining, and networking, and has served on 

the program committees of several conferences in these areas. He currently serves 

on the editorial boards of the CACM, VLDB Journal and ACM Computing 

Surveys, and has been an Associate editor for IEEE Transactions on Knowledge 

and Data Engineering in the past. He has published over 125 papers, and holds 

over 50 patents. Rajeev received his B. Tech degree from IIT Bombay, and a PhD 

degree in Computer Science from the University of Texas, Austin. 

 

Rhee, J., & Yang, H. Drought prediction for areas with sparse monitoring 

networks: A case study for fiji // Water (Switzerland). - 10(6) 

doi:10.3390/w10060788.  

Hybrid drought prediction models were developed for areas with limited 

monitoring gauges using the APEC Climate Center Multi-Model Ensemble 

seasonal climate forecast and machine learning models of Extra-Trees and 

Adaboost. The models provide spatially distributed detailed drought prediction 

data of the 6-month Standardized Precipitation Index for the case study area, Fiji. 

In order to overcome the limitation of a sparse monitoring network, both in-situ 

data and bias-corrected dynamic downscaling of historical climate data from 

theWeather Research Forecasting (WRF) model were used as reference data. 

Performance measures of the mean absolute error as well as classification accuracy 

were used. The WRF outputs reflect the topography of the area. Hybrid models 

showed better performance than simply bias corrected forecasts in most cases. 

Especially, the model based on Extra-Trees trained using the WRF model outputs 

performed the best in most cases. 
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Sanchez-Pinto, L. N., Venable, L. R., Fahrenbach, J., & Churpek, M. M. 

Comparison of variable selection methods for clinical predictive modeling // 

International Journal of Medical Informatics. - 116. - P. 10-17. 

doi:10.1016/j.ijmedinf.2018.05.006  

Objective: Modern machine learning-based modeling methods are increasingly 

applied to clinical problems. One such application is in variable selection methods 

for predictive modeling. However, there is limited research comparing the 

performance of classic and modern for variable selection in clinical datasets. 

Materials and Methods: We analyzed the performance of eight different variable 

selection methods: four regression-based methods (stepwise backward selection 

using p-value and AIC, Least Absolute Shrinkage and Selection Operator, and 

Elastic Net) and four tree-based methods (Variable Selection Using Random 

Forest, Regularized Random Forests, Boruta, and Gradient Boosted Feature 

Selection). We used two clinical datasets of different sizes, a multicenter adult 

clinical deterioration cohort and a single center pediatric acute kidney injury 

cohort. Method evaluation included measures of parsimony, variable importance, 

and discrimination. Results: In the large, multicenter dataset, the modern tree-

based Variable Selection Using Random Forest and the Gradient Boosted Feature 

Selection methods achieved the best parsimony. In the smaller, single-center 

dataset, the classic regression-based stepwise backward selection using p-value and 

AIC methods achieved the best parsimony. In both datasets, variable selection 

tended to decrease the accuracy of the random forest models and increase the 

accuracy of logistic regression models. Conclusions: The performance of classic 

regression-based and modern tree-based variable selection methods is associated 

with the size of the clinical dataset used. Classic regression-based variable 

selection methods seem to achieve better parsimony in clinical prediction problems 

in smaller datasets while modern tree-based methods perform better in larger 

datasets. 
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Shoombuatong, W., Schaduangrat, N., & Nantasenamat, C. Unraveling the 

bioactivity of anticancer peptides as deduced from machine learning // EXCLI 

Journal. - 17. - P. 734-752. doi:10.17179/excli2018-1447  

Cancer imposes a global health burden as it represents one of the leading causes of 

morbidity and mortality while also giving rise to significant economic burden 

owing to the associated expenditures for its monitoring and treatment. In spite of 

advancements in cancer therapy, the low success rate and recurrence of tumor has 

necessitated the ongoing search for new therapeutic agents. Aside from drugs 

based on small molecules and protein-based biopharmaceuticals, there has been an 

intense effort geared towards the development of peptide-based therapeutics owing 

to its favorable and intrinsic properties of being relatively small, highly selective, 

potent, safe and low in production costs. In spite of these advantages, there are 

several inherent weaknesses that are in need of attention in the design and 

development of therapeutic peptides. An abundance of data on bioactive and 

therapeutic peptides have been accumulated over the years and the burgeoning area 

of artificial intelligence has set the stage for the lucrative utilization of machine 

learning to make sense of these large and high-dimensional data. This review 

summarizes the current state-of-the-art on the application of machine learning for 

studying the bioactivity of anticancer peptides along with future outlook of the 

field. Data and R codes used in the analysis herein are available on GitHub at 

https://github.com/Shoombuatong2527/anticancer-peptides-review. 

 

Tirumala, S. S., & Narayanan, A. Classification and diagnostic prediction of 

prostate cancer using gene expression and artificial neural networks // Neural 

Computing and Applications. - P. 1-10. doi:10.1007/s00521-018-3589-8  

Prostate cancer is the fourth most common cancer among all cancers and the 

second most common cancer in men. The rate of increase in prostate cancer 

incidence is higher than the overall increase of cancer incidents. 68% of prostate 

cancer cases are from developed countries. There has been very little research on 
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the most suitable techniques for analysing prostate cancer gene expression datasets 

to identify those genes that may be most related to prostate cancer. This paper 

attempts to identify significant (influential) attributes in a well-established prostate 

cancer gene expression dataset consisting of over 12,533 attributes for 102 samples 

(50 normal, 52 tumour). Several (7) different statistical and artificial intelligence 

(AI)-based feature selection methods were paired with four different classifiers, 

namely ANNs, Naive Bayes, AdaBoost and J48. Prediction experiments are carried 

using ANNs with unseen sample testing. In our experiments, ANNs outperformed 

all other approaches for classification with sequential forward feature selection 

(SFFS), achieving 100% accuracy. Naive Bayes and AdaBoost achieved best 

accuracy of 96.3 and 93.13% with support vector machine (SVM) attribute 

selection, whereas J48 could get only 89.21% with SFFS approach. For prediction 

experiments, ANNs obtained an accuracy of 95.1% with SVM attribute selection 

(correctly predicting 96 out of 102 samples). Finally, by investigating National 

Center for Biotechnology Information database it is found that 21 out of 24 

attributes (87.5%) that belong to SVM attribute selection have a reference to 

cancer/tumour, thereby establishing a link between feature selection and biological 

plausibility. The main contribution of this paper is in identifying the importance of 

pairing the most appropriate feature selection strategy with the most appropriate 

classification strategy when dealing with significantly underdetermined data. This 

paper also emphasizes differences and similarities between the influence of 

classification and prediction of prostate cancer. There is another new approach we 

considered while doing the classification and prediction experiments. Apart from 

using 7 different feature selection approaches, we have derived new set of 

attributes by adding all attributes (union), selecting common attributes 

(intersection) and rest of the attributes (not common) 

 

Yang, S., Sarcevic, A., Farneth, R. A., Chen, S., Ahmed, O. Z., Marsic, I., & Burd, 

R. S. An approach to automatic process deviation detection in a time-critical 
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clinical process // Journal of Biomedical Informatics. - 85. - P. 155-167. 

doi:10.1016/j.jbi.2018.07.022  

Motivation: Prior research has shown that minor errors and deviations from 

recommended guidelines in complex medical processes can accumulate to increase 

the likelihood that a major error will go uncorrected and lead to an adverse 

outcome. Real-time automatic and accurate detection of process deviations may 

help medical teams better prevent or mitigate the effect of errors and improve 

patient outcomes. Our goal was to develop an approach for automatic detection of 

errors and process deviations in trauma resuscitation. Methods: Using video 

review, we coded activity traces of 95 pediatric trauma resuscitations collected in a 

Level 1 trauma center over two years (2014–2016). Twenty-four randomly selected 

activity traces were compared with a knowledge-driven model of trauma 

resuscitation workflow using a phase-based conformance checking algorithm for 

detecting true and false deviations (alarms). An analysis of false alarms identified 

three types of causes: (1) model gaps or discrepancies between the model (“work 

as imagined”) and actual practice (“work as done”), (2) errors in activity traces 

coding, and (3) algorithm limitations. We repaired the system to remove model 

gaps, reduce coding errors, and address algorithm limitations. The repaired system 

was first evaluated with another 20 traces and then applied to the entire dataset of 

95 traces. Results: During the training, we detected 573 process deviations in 24 

activity traces that include 1099 activities. Among these deviations, only 27% 

represented true deviations and the remaining 73% were false alarms. This initial 

deviation detection accuracy was only 66.6%, with a F1-score of 0.42. Detection 

accuracy of the repaired system increased to 95.2% (0.85 F1-score) during system 

validation and to 98.5% (0.96 F1-score) during testing. After deploying the 

repaired deviation detection system to all 95 activity traces, we detected 1060 

process deviations in 5659 activities (11.2 deviations per resuscitation). Among the 

5659 activities in these traces, 4893 fit the repaired knowledge-driven workflow 

model, 294 were errors of omission, 538 were errors of commission, and 228 were 
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scheduling errors. Conclusion: Our approach to automatic deviation detection 

provides a method for identifying repeated, omitted and out-of-sequence activities 

that can be included in the design of decision support systems for complex medical 

processes. Our findings show the importance of assessing detected deviations for 

repairing a knowledge-driven model that best represents “work as done.” 

 

Areas of application of artificial intelligence 
 

Babaeian, M., Blanche, P. -., Norwood, R. A., Kaplas, T., Keiffer, P., Svirko, Y. 

Peyghambarian, N. Nonlinear optical components for all-optical probabilistic 

graphical model // Nature Communications. - 9(1). doi:10.1038/s41467-018-

04578-x  

The probabilistic graphical models (PGMs) are tools that are used to compute 

probability distributions over large and complex interacting variables. They have 

applications in social networks, speech recognition, artificial intelligence, machine 

learning, and many more areas. Here, we present an all-optical implementation of a 

PGM through the sum-product message passing algorithm (SPMPA) governed by 

a wavelength multiplexing architecture. As a proof-of-concept, we demonstrate the 

use of optics to solve a two node graphical model governed by SPMPA and 

successfully map the message passing algorithm onto photonics operations. The 

essential mathematical functions required for this algorithm, including 

multiplication and division, are implemented using nonlinear optics in thin film 

materials. The multiplication and division are demonstrated through a logarithm-

summation-exponentiation operation and a pump-probe saturation process, 

respectively. The fundamental bottlenecks for the scalability of the presented 

scheme are discussed as well. 
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Bharati, S. K., & Singh, S. R. A new interval-valued intuitionistic fuzzy numbers: 

Ranking methodology and application // New Mathematics and Natural 

Computation. - 14(3). - P. 363-381. doi:10.1142/S1793005718500229  

Ranking of interval-valued intuitionistic fuzzy (IVIF) numbers is a most popular 

and elegant work in the area of decision-making of several real-world problems. 

Some limited methods have been presented concerning the ranking of IVIF sets in 

literature. In the present paper, we generalize the intuitionistic fuzzy (IF) number 

to interval-valued intuitionistic fuzzy number by defining interval membership and 

nonmembership functions instead of fixed-valued function and hence it will 

present uncertain situation better than IF numbers. It may also be applied in data 

analysis, industrial management, artificial intelligence, forecasting, time series and 

so on. In this paper, ranking methodology of IVIF numbers is presented, for this 

first we define the value and ambiguity of IVIF numbers. Proposed ranking method 

also is compared with existing ranking methods. Further, IVIF numbers are used to 

capture fuzziness and hesitation in transportation problem (TP), and we propose a 

new method to find optimal solutions of TP with IVIF number parameters and 

finally, a numerical example is given to demonstrate the proposed method. 

 

Biggio, B., & Roli, F. Wild patterns: Ten years after the rise of adversarial machine 

learning // Pattern Recognition. - 84. - P. 317-331. 

doi:10.1016/j.patcog.2018.07.023  

Learning-based pattern classifiers, including deep networks, have shown 

impressive performance in several application domains, ranging from computer 

vision to cybersecurity. However, it has also been shown that adversarial input 

perturbations carefully crafted either at training or at test time can easily subvert 

their predictions. The vulnerability of machine learning to such wild patterns (also 

referred to as adversarial examples), along with the design of suitable 

countermeasures, have been investigated in the research field of adversarial 

machine learning. In this work, we provide a thorough overview of the evolution of 
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this research area over the last ten years and beyond, starting from pioneering, 

earlier work on the security of non-deep learning algorithms up to more recent 

work aimed to understand the security properties of deep learning algorithms, in 

the context of computer vision and cybersecurity tasks. We report interesting 

connections between these apparently-different lines of work, highlighting 

common misconceptions related to the security evaluation of machine-learning 

algorithms. We review the main threat models and attacks defined to this end, and 

discuss the main limitations of current work, along with the corresponding future 

challenges towards the design of more secure learning algorithms. 

 

Chen, C., Luo, C., & Jiang, Z. A multilevel block building algorithm for fast 

modeling generalized separable systems // Expert Systems with Application. -  

109. - P. 25-34. doi:10.1016/j.eswa.2018.05.021  

Symbolic regression is an important application area of genetic programming (GP), 

aimed at finding an optimal mathematical model that can describe and predict a 

given system based on observed input-response data. However, GP convergence 

speed towards the target model can be prohibitively slow for large-scale problems 

containing many variables. With the development of artificial intelligence, 

convergence speed has become a bottleneck for practical applications. In this 

paper, based on observations of real-world engineering equations, generalized 

separability is defined to handle repeated variables that appear more than once in 

the target model. To identify the structure of a function with a possible generalized 

separability feature, a multilevel block building (MBB) algorithm is proposed in 

which the target model is decomposed into several blocks and then into minimal 

blocks and factors. The minimal factors are relatively easy to determine for most 

conventional GP or other non-evolutionary algorithms. The efficiency of the 

proposed MBB has been tested by comparing it with Eureqa, a state-of-the-art 

symbolic regression tool. Test results indicate MBB is more effective and efficient; 
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it can recover all investigated cases quickly and reliably. MBB is thus a promising 

algorithm for modeling engineering systems with separability features. 

 

Hua, Q., Sun, J., Liu, H., Bao, R., Yu, R., Zhai, J., Wang, Z. L. Skin-inspired 

highly stretchable and conformable matrix networks for multifunctional sensing // 

Nature Communications. - 9(1). doi:10.1038/s41467-017-02685-9  

Mechanosensation electronics (or Electronic skin, e-skin) consists of mechanically 

flexible and stretchable sensor networks that can detect and quantify various 

stimuli to mimic the human somatosensory system, with the sensations of touch, 

heat/cold, and pain in skin through various sensory receptors and neural pathways. 

Here we present a skin-inspired highly stretchable and conformable matrix 

network (SCMN) that successfully expands the e-skin sensing functionality 

including but not limited to temperature, in-plane strain, humidity, light, magnetic 

field, pressure, and proximity. The actualized specific expandable sensor units 

integrated on a structured polyimide network, potentially in three-dimensional 

(3D) integration scheme, can also fulfill simultaneous multi-stimulus sensing and 

achieve an adjustable sensing range and large-area expandability. We further 

construct a personalized intelligent prosthesis and demonstrate its use in real-time 

spatial pressure mapping and temperature estimation. Looking forward, this SCMN 

has broader applications in humanoid robotics, new prosthetics, human-machine 

interfaces, and health-monitoring technologies. 

 

Huang, L., Li, J., Hao, H., & Li, X. Micro-seismic event detection and location in 

underground mines by using convolutional neural networks (CNN) and deep 

learning // Tunnelling and Underground Space Technology. - 81. - P. 265-276. 

doi:10.1016/j.tust.2018.07.006  

Recent years have witnessed a clear trend to develop deeper and longer tunnels to 

meet the growing needs of mining. Micro-seismic events location is vital for 

predicting and avoiding the traditional mine disasters induced by high stress 
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concentration, such as rock burst, roof caving, water inrush and slope landslide. 

Deep learning has become a research hotspot within the field of artificial 

intelligence in recent years, which has achieved significant progresses and 

applications in the areas of image recognition, speech recognition, language 

processing and computer vision. The biggest difference between the deep learning 

and the traditional back propagation training method is that the deep learning can 

automatically and independently learn the characteristics of a large amount of data 

without human intervention. This paper uses Convolutional Neural Network 

(CNN) and deep learning techniques to develop a method for identifying the Time 

Delay of Arrival (TDOA) and subsequently the source location of micro-seismic 

events in underground mines. The power spectrum and phase spectrum of cross 

wavelet transform calculated from the recorded seismic waves due to micro-

seismic events are used as inputs to CNN. The amplitude and phase information of 

the cross wavelet transform power spectrum are parameters that are used without 

manual manipulation to build the complex mapping to predict TDOA by deep 

learning network. Experimental data from the in-field blast tests and simulation 

tests show that the proposed approach can well identify TDOA and hence detect 

the event source locations of the field blasting tests. It is demonstrated that the 

proposed approach with the CNN and deep learning techniques gives more 

accurate micro seismic source identifications with the recorded noisy waveforms 

from in-situ blast tests, as compared to several typical existing methods. 

 

Jat, D. S., Bishnoi, L. C., & Nambahu, S. An intelligent wireless QoS technology 

for big data video delivery in WLAN // International Journal of Ambient 

Computing and Intelligence. - 9(4). - P. 1-14. doi:10.4018/IJACI.2018100101  

With the development of internet technologies and applications, video becomes the 

main source of online generated data. Real-time generated big data video on the 

internet have many challenges, which include broadcast, evaluation, storage, 

analysis, and transmission. For multimedia applications, processing and 
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communication are important areas to realizing ambient intelligence and Quality of 

Service (QoS) is a major challenge for designing and implementation of processing 

and communication of multimedia traffic. In this study, simulation results have 

verified the possibility and effectiveness of the developed intelligent wireless QoS 

technology in terms of big data video communication over a Wireless Local Area 

Network (WLAN). Structural Similarity Index (SSIM) and Video Quality Metric 

(VQM) video quality matrixes are used for measurement of received video at 

receiver. The results show that dynamics frame aggregation mechanism improve 

the big data video delivery for SSIM and VQM in comparison to frame 

aggregation mechanism defined by the draft of IEEE802.11n WLAN. 

 

Luciano, A. C. D. S., Picoli, M. C. A., Rocha, J. V., Franco, H. C. J., Sanches, G. 

M., Leal, M. R. L. V., & le Maire, G. Generalized space-time classifiers for 

monitoring sugarcane areas in brazil // Remote Sensing of Environment. - 215. - P. 

438-451. doi:10.1016/j.rse.2018.06.017  

Spatially and temporally accurate information on crop areas is a prerequisite for 

monitoring the multiannual dynamics of crop production. Satellite images have 

proven their high potential for mapping crop areas at large scales, even at the crop-

species level, when a classifier is calibrated on the same image with reference data 

corresponding to the same period. For operational monitoring purposes, however, 

it is critical to develop generalized classification methodologies applicable to large 

scales and different years. Generalized classifiers were presented in this study as 

follows: a) simple cross-year calibration and application (M1); b) multiyear 

calibrations (M2); and c) map updating through change detection with multiyear 

calibrations (M3). These three methods were developed in a classical frame of 

object-based classifications for a time series of Landsat images with the Random 

Forest machine learning algorithm. Therein, we tested these methods for sugarcane 

classification in Sao Paulo state, Brazil, as sugarcane is an economically important 

crop that has developed substantially in the past decades. Eight years of sugarcane 
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reference maps were used to calibrate and validate the classifiers at four different 

sites. The cross-year application of M1 provided a low average accuracy Dice 

coefficient (DC) of 0.84, while it was, on average, 0.94 for the classical same-year 

calibration. When the classifier was trained on a multiyear dataset (M2), the 

accuracies achieved average values of 0.91 in independent years. The map 

updating method M3 showed promising results but was not able to reach the 

accuracy of visual interpretation methods for detecting annual sugarcane land use 

change. The multiyear classifier M2 was applied to four contrasting sites and 

provided reliable results for new sites and years for sugarcane classification. 

Calibration of the machine learning algorithm on a multiyear dataset of 

standardized and gap-filled satellite images and reference data proved to give an 

accurate and space-time generalized classifier, reducing the time, cost and 

resources for mapping sugarcane areas at large scales. 

 

Martis, R. J., Gurupur, V. P., Lin, H., Islam, A., & Fernandes, S. L. Recent 

advances in big data analytics, internet of things and machine learning // Future 

Generation Computer Systems. - 88. - P. 696-698. 

doi:10.1016/j.future.2018.07.057  

Big data analytics, Internet of Things, and machine learning are some of the rising 

areas of science and technology forming the next generation of artificial 

intelligence-based computing systems. It is also important to note that this 

aforementioned emerging field is diverse and in some strange ways both 

transformative and transdisciplinary in nature. This transformative and 

transdisciplinary nature of this field enables it to grow both in terms of its 

theoretical foundations and applications. In this special issue we focus on some 

advanced research projects in these areas that are transformative and 

transdisciplinary in nature. The projects and experiments discussed in this special 

issue constitute the advancement in synthesis of decision support systems that aid 
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further advancement of healthcare delivery, diagnosing diseases, and analysis of 

behavioral science. 

 

Parisi, L., RaviChandran, N., & Manaog, M. L. Feature-driven machine learning to 

improve early diagnosis of parKinson's disease // Expert Systems with 

Applications. - 110. - P. 182-190. doi:10.1016/j.eswa.2018.06.003  

Although advances in speech processing have facilitated the prognostic assessment 

of patients with Parkinson's Disease (PD), there is no objective method towards its 

early detection in a clinical setting. This study investigated the application of a 

novel hybrid Artificial Intelligence-based classifier for aiding early diagnosis of 

PD. Data on dysphonic measures and clinical scores on 68 subjects were obtained 

from the University of California-Irvine (UCI) Machine Learning database. 

Weights derived from a Multi-Layer Perceptron (MLP) were applied for feature 

selection and their moduli used to rank the input features based on their relative 

importance towards discriminating between physiological and pathological data 

patterns. Thus, the initial 27 features were reduced to 20 selected diagnostic 

factors. This reduced feature set was then input to a Lagrangian Support Vector 

Machine (LSVM) for classification. The overall performance of this hybrid 

feature-driven algorithm (MLP-LSVM) was thus compared against commercially 

available software and classifiers from similar studies. Results indicate an overall 

classification accuracy and the area under the receiver operating characteristic 

curve of 100% for the proposed feature-driven algorithm (MLP-LSVM), with 

relatively faster convergence, thus demonstrating its potential for aiding early 

diagnosis of PD in a clinical setting. 

 

Priya, K., Sathishkumar, K., & Rajasekar, N. A comprehensive review on 

parameter estimation techniques for proton exchange membrane fuel cell 

modelling // Renewable and Sustainable Energy Reviews. - 93. - P. 121-144. 

doi:10.1016/j.rser.2018.05.017  
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The widespread use of Proton Exchange Membrane fuel cell for its unique 

advantages compelled researchers for precise modelling of its characteristics. 

Since, modelling becomes extremely important for better understanding, 

simulation, design, analysis and development of high efficiency fuel cell system. 

However, due to its non-linearity, multivariate and strongly coupled 

characteristics; mathematical modelling based on empirical equations was widely 

adopted. But, the shortage of data, complexity in modelling, and number of 

unknown parameters favored the use of optimization methods. Many optimization 

methods have been endeavored to model Proton Exchange Membrane fuel cell 

characteristics. However, no prior attempt has been made to consolidate the 

contributions. Hence, this paper comprehensively describes and discusses the 

various Artificial Intelligence/bio inspired methods applied for fuel cell parameter 

estimation problem. The methods background theory and its application to the 

problem is elaborated. It is envisioned that, this review will be a one stop solution 

to the researchers and engineers working in the area of fuel cell systems. 

 

Qi, C., Fourie, A., Ma, G., & Tang, X. A hybrid method for improved stability 

prediction in construction projects: A case study of stope hangingwall stability // 

Applied Soft Computing Journal. - 71. - P. 649-658. 

doi:10.1016/j.asoc.2018.07.035  

Artificial intelligence (AI) approaches have proliferated in stability prediction of 

construction projects in the past decade. However, the application of AI 

approaches did not reach the peak of its potential due to the inappropriate handling 

of missing data and the omission of state-of-the-art techniques. In the present 

contribution, we proposed a hybrid method for the improved stability prediction of 

construction projects based on individual machine learning (ML) algorithms, input 

missing data imputation, semi-supervised learning and the classifier ensemble. 

Seven ML algorithms were selected to build individual classifiers for the classifier 

ensemble. 5-fold cross validation was used as the validation method and the 
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performance measures were chosen to be the confusion matrix, the receiver 

operating characteristic (ROC) curve and the area under ROC curve (AUC). 

Exhaustive grid search and firefly algorithm were used for hyper-parameters and 

weights tuning respectively. The capability of the proposed method was verified 

using an underground construction dataset, the stope hangingwall (HW) dataset. 

The case study shows that the input missing data imputation and semi-supervised 

learning improved the predictive performance of ML algorithms on HW stability 

prediction. The highest and average AUC values on the testing set were increased 

to 0.954 and 0.923 respectively on the expanded dataset, compared with 0.879 and 

0.860 on the original complete dataset. Further improvement was obtained through 

the classifier ensemble, with the AUC value being increased to 0.976. Harnessing 

such method extends recent efforts for stability prediction in construction projects, 

and can significantly accelerate the project design and stability management. 

 

Tatiya, A., Zhao, D., Syal, M., Berghorn, G. H., & LaMore, R. Cost prediction 

model for building deconstruction in urban areas // Journal of Cleaner Production. - 

195. - P. 1572-1580. doi:10.1016/j.jclepro.2017.08.084  

Many U.S. cities have suffered economic decline and contain widespread 

residential, commercial, and industrial property abandonment. Such abandonment 

results in negative economic, social, and environmental consequences in urban 

areas. Demolition and landfilling are prevalent methods to remove these 

abandonments while generating large amounts of construction and demolition 

(C&D) debris. Unlike demolition, deconstruction is a sustainable approach to 

systematically disassembling buildings which allows for over 80% material reuse 

and recycling. Increased costs are a prevailing concern that prevents decision 

makers from implementing deconstruction; however, this concern is problematic 

because current cost prediction methods for deconstruction are insufficiently 

accurate. To address this problem, the authors have developed a novel cost 

prediction model using case-based reasoning, an artificial intelligence based 
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technique. The paper elaborates on the model development and demonstrates the 

model application through a real world deconstruction case in the state of 

Michigan. Results indicate the accuracy of the new prediction model is greater than 

95% and show a lower net cost of deconstruction than demolition. Findings 

suggest an additional option of design for deconstruction for green buildings in the 

construction industry. Findings implicate a broader construct of sustainable urban 

transformation where a full supply chain of deconstructed materials emerges. 

 

Wang, X., Yang, S., Zhao, Y., & Wang, Y. Improved pore structure prediction 

based on MICP with a data mining and machine learning system approach in 

mesozoic strata of gaoqing field, jiyang depression // Journal of Petroleum Science 

and Engineering. - 171. - P. 362-393. doi:10.1016/j.petrol.2018.07.057  

The capillary pressure has important influence on the distribution of oil and gas in 

the medium-low permeability reservoir. It is related to pore structure of rock and 

wettability. The main factor affecting capillary pressure in less permeable strata is 

the type of pore structure. The effect of different pore types on fluid control is 

embodied in the different saturated degree of hydrocarbon in the same petrophysics 

condition. A most important problem in the characterization of pore structure is 

how to use the data of small and medium scale such as core plugs and logs to 

establish a relation with microscopic pore and throat characteristics and to predict 

the pore structure of reservoir. At present, there is no ideal model for the fusion of 

medium-small scale with micro-scale, and the method based on statistic description 

and regression method based on empirical formula is not satisfactory in 

application. The MICP data i.e. mercury injection capillary pressure data is one of 

the best data to indirectly identify the pore structure of reservoir. The different 

structural parameters of reservoir pore types can be obtained by MICP method. 

However, the distribution of these different structural parameters does not have a 

clear trend to follow, so it seems not possible to use the crossplots to establish 

classified regions for identification. Data mining as a new technique can utilize its 
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advantage to concentrate and extract information in the seemingly disorganized 

distribution of different pore structure parameters. A classification system can be 

established which is not based on the classical data boundary standard but 

according to the intrinsic law of different pore structure parameters. Logging data 

and core data, as a response reflecting reservoir properties, is also a good 

observation to understand rock types, petrophysics properties and fluid of 

underground reservoirs. The research indicates the qualitative capability of log data 

to reflect differences in the pore structure of the reservoir (m, F value in Archie 

equation), but scarce quantitative approach to enwrap the real relationship between 

them. At present, the qualitative reflection cannot be used with traditional methods. 

Machine learning technology, with its biggest advantage is to find the features 

reflecting the target through a variety of learning algorithms to establish 

quantitative relation. This greatly makes up the current situation in reservoir pore 

structure prediction by using core plugs and well logging data. The research takes 

standard wells in Mesozoic strata with specialized petrophysics of low porosity-

permeability and ultra-low porosity permeability in Gaoqing area as example. The 

technique is utilized to classify the reservoir pore structure into 4 types, and the 

accuracy of pore structure prediction can reach 75% in resubstitution and cross-

validation process indicating a good result in application. The study is also 

analyzed with prediction and geological knowledge to have a better understanding 

of the geological effect in this area. The predicted pore structure is of significance 

that may help more understanding to enhance oil development and production in 

future research. 

 

Wang, Z., Liang, M., & Delahaye, D. A hybrid machine learning model for short-

term estimated time of arrival prediction in terminal manoeuvring area // 

Transportation Research Part C: Emerging Technologies. - 95. - P. 280-294. 

doi:10.1016/j.trc.2018.07.019  



 

453 

 

4D trajectory prediction is the core element of future air transportation system, 

which is intended to improve the operational ability and the predictability of air 

traffic. In this paper, we introduce a novel hybrid model to address the short-term 

trajectory prediction problem in Terminal Manoeuvring Area (TMA) by 

application of machine learning methods. The proposed model consists of two 

parts: clustering-based preprocessing and Multi-Cells Neural Network (MCNN)-

based prediction. Firstly, in the preprocessing part, after data cleaning, filtering and 

data re-sampling, we applied principal Component Analysis (PCA) to reduce the 

dimension of trajectory vector variable. Then, the trajectories are clustered into 

several patterns by clustering algorithm. Using nested cross validation, MCNN 

model is trained to find out the appropriate prediction model of Estimated Time of 

Arrival (ETA) for each individual cluster cell. Finally, the predicted ETA for each 

new flight is generated in different cluster cells classified by decision trees. To 

assess the performance of MCNN model, the Multiple Linear Regression (MLR) 

model is proposed as the comparison learning model, and K-means++ and 

DBSCAN are proposed as two comparison clustering models in preprocessing part. 

With real 4D trajectory data in Beijing TMA, experimental results demonstrate that 

our proposed model MCNN with DBSCAN in preprocessing is the most effective 

and robust hybrid machine learning model, both in trajectory clustering and short-

term 4D trajectory prediction. In addition, it can make an accurate trajectory 

prediction in terms of Mean Absolute Error (MAE) and Root Mean Squared Error 

(RMSE) with regards to comparison models. 

 

Yang, Y., & Loog, M. A benchmark and comparison of active learning for logistic 

regression // Pattern Recognition. - 83. - P. 401-415. 

doi:10.1016/j.patcog.2018.06.004  

Logistic regression is by far the most widely used classifier in real-world 

applications. In this paper, we benchmark the state-of-the-art active learning 

methods for logistic regression and discuss and illustrate their underlying 
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characteristics. Experiments are carried out on three synthetic datasets and 44 real-

world datasets, providing insight into the behaviors of these active learning 

methods with respect to the area of the learning curve (which plots classification 

accuracy as a function of the number of queried examples) and their computational 

costs. Surprisingly, one of the earliest and simplest suggested active learning 

methods, i.e., uncertainty sampling, performs exceptionally well overall. Another 

remarkable finding is that random sampling, which is the rudimentary baseline to 

improve upon, is not overwhelmed by individual active learning techniques in 

many cases. 

 

Zhou, C., Yin, K., Cao, Y., Ahmed, B., & Fu, X. A novel method for landslide 

displacement prediction by integrating advanced computational intelligence 

algorithms // Scientific Reports. - 8(1). doi:10.1038/s41598-018-25567-6 

Landslide displacement prediction is considered as an essential component for 

developing early warning systems. The modelling of conventional forecast 

methods requires enormous monitoring data that limit its application. To conduct 

accurate displacement prediction with limited data, a novel method is proposed and 

applied by integrating three computational intelligence algorithms namely: the 

wavelet transform (WT), the artificial bees colony (ABC), and the kernel-based 

extreme learning machine (KELM). At first, the total displacement was 

decomposed into several sub-sequences with different frequencies using the WT. 

Next each sub-sequence was predicted separately by the KELM whose parameters 

were optimized by the ABC. Finally the predicted total displacement was obtained 

by adding all the predicted sub-sequences. The Shuping landslide in the Three 

Gorges Reservoir area in China was taken as a case study. The performance of the 

new method was compared with the WT-ELM, ABC-KELM, ELM, and the 

support vector machine (SVM) methods. Results show that the prediction accuracy 

can be improved by decomposing the total displacement into sub-sequences with 

various frequencies and by predicting them separately. The ABC-KELM algorithm 
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shows the highest prediction capacity followed by the ELM and SVM. Overall, the 

proposed method achieved excellent performance both in terms of accuracy and 

stability. 

 

Finance 
 

Akbarzadeh, N., Tekin, C., & Van Der Schaar, M. Online learning in limit order 

book trade execution // IEEE Transactions on Signal Processing. - 66(17). - P.  

4626-4641. doi:10.1109/TSP.2018.2858188  

In this paper, we propose an online learning algorithm for optimal execution in the 

limit order book of a financial asset. Given a certain number of shares to sell and 

an allocated time window to complete the transaction, the proposed algorithm 

dynamically learns the optimal number of shares to sell via market orders at 

prespecified time slots within the allocated time interval. We model this problem 

as a Markov Decision Process (MDP), which is then solved by dynamic 

programming. First, we prove that the optimal policy has a specific form, which 

requires either selling no shares or the maximum allowed amount of shares at each 

time slot. Then, we consider the learning problem, in which the state transition 

probabilities are unknown and need to be learned on the fly. We propose a learning 

algorithm that exploits the form of the optimal policy when choosing the amount to 

trade. Interestingly, this algorithm achieves bounded regret with respect to the 

optimal policy computed based on the complete knowledge of the market 

dynamics. Our numerical results on several finance datasets show that the 

proposed algorithm performs significantly better than the traditional Q-learning 

algorithm by exploiting the structure of the problem. 

 

Arutjothi, G., & Senthamarai, C. Prediction of loan status in commercial bank 

using machine learning classifier // Paper presented at the Proceedings of the 
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International Conference on Intelligent Sustainable Systems, ICISS 2017. - P.  

416-419. doi:10.1109/ISS1.2017.8389442  

Banking Industry always needs a more accurate predictive modeling system for 

many issues. Predicting credit defaulters is a difficult task for the banking industry. 

The loan status is one of the quality indicators of the loan. It doesn't show 

everything immediately, but it is a first step of the loan lending process. The loan 

status is used for creating a credit scoring model. The credit scoring model is used 

for accurate analysis of credit data to find defaulters and valid customers. The 

objective of this paper is to create a credit scoring model for credit data. Various 

machine learning techniques are used to develop the financial credit scoring model. 

In this paper, we propose a machine learning classifier based analysis model for 

credit data. We use the combination of Min-Max normalization and K-Nearest 

Neighbor (K-NN) classifier. The objective is implemented using the software 

package R tool. This proposed model provides the important information with the 

highest accuracy. It is used to predict the loan status in commercial banks using 

machine learning classifier. 

 

Chen, P. S., Yen, D. C., Lin, S., & Chou, C. S. Toward an IT investment decision 

support model for global enterprises // Computer Standards and Interfaces. - 59. - 

P. 130-140. doi:10.1016/j.csi.2018.04.001  

With the emergence of information technology (IT), many international companies 

capitalize on IT to improve their management and operation to obtain the 

competitive advantages. But, the implementation of IT investment in many 

companies has not been completely successful to achieve the expected goal and 

unfortunately result in the miserable forfeiture. Meanwhile, the decision support 

system of IT investment has not been mature enough to be built to assist decision 

maker in a comprehensive manner to effectively handle the IT investment for 

international companies. To bridge this gap, the purpose of this study is to develop 

an effective and operational, integrated research framework to support the IT 
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investment decisions of international businesses with a variety of subordinating 

branches located worldwide. In specific, the framework examines the IT 

investment decisions with six constructs including finance, strategy, information, 

organization, process and technology; and incorporate 30 measurement indicators. 

An IT investment decision support system is thus developed based on the 

aforementioned constructs and measurement variables incorporated in this 

research. Weights which are analyze by applying the AHP method are assigned for 

the six constructs to evaluate the necessity and efficacy of an IT investment 

decision. This support system can be used to facilitate the allocation of budgets for 

conducting the IT investment, providing a better control over the progress of IT 

investment execution and implementation and identifying the most useful attributes 

and generating the valuable insights for the trans-departmental or international IT 

projects. 

 

Dosilovic, F. K., Brcic, M., & Hlupic, N. Explainable artificial intelligence: A 

survey // Paper presented at the 2018 41st International Convention on Information 

and Communication Technology, Electronics and Microelectronics, MIPRO 2018 - 

Proceedings. - P. 210-215. doi:10.23919/MIPRO.2018.8400040  

In the last decade, with availability of large datasets and more computing power, 

machine learning systems have achieved (super)human performance in a wide 

variety of tasks. Examples of this rapid development can be seen in image 

recognition, speech analysis, strategic game planning and many more. The problem 

with many state-of-the-art models is a lack of transparency and interpretability. 

The lack of thereof is a major drawback in many applications, e.g. healthcare and 

finance, where rationale for model's decision is a requirement for trust. In the light 

of these issues, explainable artificial intelligence (XAI) has become an area of 

interest in research community. This paper summarizes recent developments in 

XAI in supervised learning, starts a discussion on its connection with artificial 

general intelligence, and gives proposals for further research directions. 
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Grace, K., Salvatier, J., Dafoe, A., Zhang, B., & Evans, O. Viewpoint: When will 

ai exceed human performance? evidence from ai experts // Journal of Artificial 

Intelligence Research. - 62. - P. 729-754. doi:10.1613/jair.1.11222  

Advances in artificial intelligence (AI) will transform modern life by reshaping 

transportation, health, science, finance, and the military. To adapt public policy, we 

need to better anticipate these advances. Here we report the results from a large 

survey of machine learning researchers on their beliefs about progress in AI. 

Researchers predict AI will outperform humans in many activities in the next ten 

years, such as translating languages (by 2024), writing high-school essays (by 

2026), driving a truck (by 2027), working in retail (by 2031), writing a bestselling 

book (by 2049), and working as a surgeon (by 2053). Researchers believe there is a 

50% chance of AI outperforming humans in all tasks in 45 years and of automating 

all human jobs in 120 years, with Asian respondents expecting these dates much 

sooner than North Americans. These results will inform discussion amongst 

researchers and policymakers about anticipating and managing trends in AI. 

 

Hirzel, S., Hettesheimer, T., Viebahn, P., & Fischedick, M. A decision support 

system for public funding of experimental development in energy research // 

Energies. - 11(6). doi:10.3390/en11061357  

New energy technologies may fail to make the transition to the market once 

research funding has ended due to a lack of private engagement to conclude their 

development. Extending public funding to cover such experimental developments 

could be one way to improve this transition. However, identifying promising 

research and development (R&D) proposals for this purpose is a difficult task for 

the following reasons: Close-to-market implementations regularly require 

substantial resources while public budgets are limited; the allocation of public 

funds needs to be fair, open, and documented; the evaluation is complex and 

subject to public sector regulations for public engagement in R&D funding. This 
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calls for a rigorous evaluation process. This paper proposes an operational three-

staged decision support system (DSS) to assist decision-makers in public funding 

institutions in the ex-ante evaluation of R&D proposals for large-scale close-to-

market projects in energy research. The system was developed based on a review 

of literature and related approaches from practice combined with a series of 

workshops with practitioners from German public funding institutions. The results 

confirm that the decision-making process is a complex one that is not limited to 

simply scoring R&D proposals. Decision-makers also have to deal with various 

additional issues such as determining the state of technological development, 

verifying market failures or considering existing funding portfolios. The DSS that 

is suggested in this paper is unique in the sense that it goes beyond mere multi-

criteria aggregation procedures and addresses these issues as well to help guide 

decision-makers in public institutions through the evaluation process. 

 

Jadhav, S., He, H., & Jenkins, K. Information gain directed genetic algorithm 

wrapper feature selection for credit rating // Applied Soft Computing Journal. -  69. 

- P. 541-553. doi:10.1016/j.asoc.2018.04.033  

Financial credit scoring is one of the most crucial processes in the finance industry 

sector to be able to assess the credit-worthiness of individuals and enterprises. 

Various statistics-based machine learning techniques have been employed for this 

task. “Curse of Dimensionality” is still a significant challenge in machine learning 

techniques. Some research has been carried out on Feature Selection (FS) using 

genetic algorithm as wrapper to improve the performance of credit scoring models. 

However, the challenge lies in finding an overall best method in credit scoring 

problems and improving the time-consuming process of feature selection. In this 

study, the credit scoring problem is investigated through feature selection to 

improve classification performance. This work proposes a novel approach to 

feature selection in credit scoring applications, called as Information Gain Directed 

Feature Selection algorithm (IGDFS), which performs the ranking of features 
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based on information gain, propagates the top m features through the GA wrapper 

(GAW) algorithm using three classical machine learning algorithms of KNN, 

Naïve Bayes and Support Vector Machine (SVM) for credit scoring. The first stage 

of information gain guided feature selection can help reduce the computing 

complexity of GA wrapper, and the information gain of features selected with the 

IGDFS can indicate their importance to decision making. Regarding the 

classification accuracy, SVM accuracy is always better than KNN and NB for 

Baseline techniques, GAW and IGDFS. Also, we can conclude that the IGDFS 

achieved better performance than generic GAW, and GAW obtained better 

performance than the corresponding single classifiers (baseline) for almost all 

cases, except for the German Credit dataset, IGDFS + KNN has worse 

performance than generic GAW and the single classifier KNN. Removing features 

with low information gain could produce conflict with the original data structure 

for KNN, and thus affect the performance of IGDFS + KNN. Regarding the ROC 

performance, for the German Credit Dataset, the three classic machine learning 

algorithms, SVM, KNN and Naïve Bayes in the wrapper of IGDFS GA obtained 

almost the same performance. For the Australian credit dataset and the Taiwan 

Credit dataset, the IGDFS + Naive Bayes achieved the largest area under ROC 

curves. 

 

Ma, X., Sha, J., Wang, D., Yu, Y., Yang, Q., & Niu, X. Study on a prediction of 

P2P network loan default based on the machine learning LightGBM and XGboost 

algorithms according to different high dimensional data cleaning // Electronic 

Commerce Research and Applications. - 31. - P. 24-39. 

doi:10.1016/j.elerap.2018.08.002  

Big data and the Internet financial sector tremendously developed in the 21st 

century. The national emphasis on this field has also gradually improved. Peer-to-

peer (P2P) is an innovative mode of borrowing that is a powerful complement to 

the traditional financial industry. The projected default rate on credit is an absolute 
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prerequisite for guaranteeing the proper operation of related financial projects or 

platforms. In this paper, we use ‘multi-observation’ and ‘multi-dimensional’ data 

cleaning method and apply the modern machine learning algorithms LightGBM in 

Asia at the end of 2016 and XGboost, which are based on real P2P transaction data 

from Lending club. The default risk of loans in the platform is strongly and 

innovatively predicted. And the results of different methods are compared. 

Furthermore, we observe that the LightGBM algorithm based on multiple 

observational data set classification prediction results is the best. The average 

performance rate of the historical transaction data of the Lending Club platform 

rose by 1.28 percentage points, which reduced loan defaults by approximately 

$117 million. Finally, with respect to the influencing factors of the default rate, 

suggested developments for the Lending club and other P2P platforms are provided 

as is the suggested direction of other countries’ development in this field. 

 

Maniglio, F. The global transformation of university in the economy of knowledge 

paradigm // Italian Journal of Sociology of Education. - 10(2). - P. 137-154. 

doi:10.14658/pupj-ijse-2018-2-9  

With knowledge society at the top of public agendas, universities are increasingly 

becoming key institutions for economic growth and social development. The 

capitalist accumulation-oriented valorization of knowledge politically implies an 

artificial imposition of assessment and control processes involving the skills, 

competences, and knowledge of our societies. National governments keep a 

strategic power regarding systemic organization of collective intelligence, both 

protecting intellectual property and financing, controlling, and regulating education 

institutions, universities, and research centers. We suggest that research on the 

current global university transformation process should distinguish (1) the finance-

centering process and the knowledge valorization instances, (2) the construction 

and expansion of knowledge-related political subjection mechanisms, and (3) the 

generation of new international knowledge and labor division forms. 
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Pantielieieva, N., Krynytsia, S., Zhezherun, Y., Rebryk, M., & Potapenko, L. 

Digitization of the economy of ukraine: Strategic challenges and implementation 

technologies // Paper presented at the Proceedings of 2018 IEEE 9th International 

Conference on Dependable Systems, Services and Technologies, DESSERT 2018. 

- P. 508-515. doi:10.1109/DESSERT.2018.8409186 

The main directions, challenges, threats of digitization of the national economy of 

Ukraine have been considered in the paper. The attention is focused on the found 

weaknesses and the imperfection of the strategy and the state policy of digitization 

of Ukraine's economy. The authors have proven the potential and new possibilities 

of solving public finance management problems with the usage of blockchain 

technology. It has been justified that activation of transformation processes in the 

real economy sector due to the introduction of Industry 4.0 concept is important for 

Ukraine. The paper reveals basic principles and technologies, the experience of the 

European Union, and characterizes Industry 4.0 view in Ukraine. The development 

of the latest financial technologies-FinTech-has been recognized as the driver of 

digital transformation of financial services. The types of FinTech innovations, the 

features of increasing competition between FinTech companies and traditional 

financial intermediaries, the tendencies of FinTech development in Ukraine have 

been characterized. 

 

Patel, S. Hydropower grows but industry is changing // Power. - 162(7). 

The International Hydropower Association (IHA) revealed in its 2018 Hydropower 

Status Report that 1267 GW of hydropower was installed at the end of 2017. But 

compared to 2016 when IHA recorded 31.5 GW of new installments, in 2017, the 

world installed only 21.9 GW, including pumped storage projects. However, the 

organization remained optimistic, noting that $48 billion of final investment 

decisions were committed to hydropower projects in 2017. Global pumped storage 

capacity also grew 3.2 GW over 2017, bringing total capacity to about 153 GW. 
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The IHA noted more than 100 pumped storage hydropower projects totaling about 

75 GW are in the pipeline and could increase existing global storage capacity by 

50%, to almost 225 GW, by 2030. As with many baseload units around the world, 

hydropower's role is shifting to include flexible balancing and ancillary services. A 

survey the organization conducted among major players showed a "high level" of 

optimism for the new role, rather than antagonism. Another notable finding in the 

report is that hydropower sector decision-makers expect to finance or refinance 

hydropower projects through the green bond market over the next five years. Green 

bonds are essentially funds for projects that have environmental or climate 

benefits. The industry has meanwhile also been swept up in the global 

digitalization revolution, and it is now pushing into algorithmic trading, artificial 

intelligence, and blockchain. Digitalization is also increasingly being used to 

extend the lifetime of facilities and facilitate integration with other renewables. 

 

Sebestyen, G., Hangan, A., Czako, Z., & Kovacs, G. A taxonomy and platform for 

anomaly detection // Paper presented at the 2018 IEEE International Conference on 

Automation, Quality and Testing, Robotics, AQTR 2018 - THETA 21st Edition, 

Proceedings. - P. 1-6. doi:10.1109/AQTR.2018.8402710  

There are hundreds of anomaly detection methods developed for different purposes 

and using a wide range of theoretical backgrounds, from system theory and signal 

processing towards artificial intelligence techniques. Therefore, it is very difficult 

for a specialist in a given domain (e.g. finance, industrial engineering, networking, 

environment monitoring, etc.) to select an anomaly detection method that fits best 

for a given application. The goal of this paper is to propose a taxonomy for 

anomaly detection methods and also to present a platform that allows a developer 

to find and tune a given anomaly detection method that is optimal for an 

application. The platform provides the basic functionalities needed to acquire, 

process and visualize multidimensional data collected from different sources, as 

well as the means to test and compare different anomaly detection techniques. 
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Shah, H., Tairan, N., Garg, H., & Ghazali, R. A quick gbest guided artificial bee 

colony algorithm for stock market prices prediction // Symmetry. - 10(7). 

doi:10.3390/sym10070292  

The objective of this work is to present a Quick Gbest Guided artificial bee colony 

(ABC) learning algorithm to train the feedforward neural network (QGGABC-

FFNN) model for the prediction of the trends in the stock markets. As it is quite 

important to know that nowadays, stock market prediction of trends is a significant 

financial global issue. The scientists, finance administration, companies, and 

leadership of a given country struggle towards developing a strong financial 

position. Several technical, industrial, fundamental, scientific, and statistical tools 

have been proposed and used with varying results. Still, predicting an exact or 

near-to-exact trend of the Stock Market values behavior is an open problem. In this 

respect, in the present manuscript, we propose an algorithm based on ABC to 

minimize the error in the trend and actual values by using the hybrid technique 

based on neural network and artificial intelligence. The presented approach has 

been verified and tested to predict the accurate trend of Saudi Stock Market (SSM) 

values. The proposed QGGABC-ANN based on bio-inspired learning algorithm 

with its high degree of accuracy could be used as an investment advisor for the 

investors and traders in the future of SSM. The proposed approach is based mainly 

on SSM historical data covering a large span of time. From the simulation 

findings, the proposed QGGABC-FFNN outperformed compared with other 

typical computational algorithms for prediction of SSM values. 

 

Tan, H., Zhao, W., & Shen, H. A context-perceptual privacy protection approach 

on android devices // Paper presented at the IEEE International Conference on 

Communications, 2018-May. doi:10.1109/ICC.2018.8422188  

Android applications (apps for short) frequently send users' personally identifiable 

data over IP networks. Previous attempts to address privacy leakage on mobiles by 
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checking whether these sensitive data is off the device. Actually, some benign apps 

need to collect users' privacy information for many sensitive tasks (e.g., contacts 

manager, location service, or finance). Since these kinds of data transmissions 

provide an application's functionality, treating these as privacy leakages are false 

positives. In this paper, we present Android Privacy Assistant (APA), a practical 

privacy protection system that reveals privacy disclosure and provides fine-grained 

privacy information modifications to balance privacy and data usability. APA 

leverages machine learning to detect privacy leaks by inspecting network traffic, 

and uses generalization techniques to decrease privacy sensitivity. The evaluation 

result shows that APA can detect privacy leakage with up to 95% accuracy in our 

dataset and have almost no overhead on network and battery consumption. 

 

Teoh, T. T., Nguwi, Y. Y., Elovici, Y., Cheung, N. M., & Ng, W. L. Analyst 

intuition based hidden markov model on high speed, temporal cyber security big 

data // Paper presented at the ICNC-FSKD 2017 - 13th International Conference on 

Natural Computation, Fuzzy Systems and Knowledge Discovery. - P.  2080-2083. 

doi:10.1109/FSKD.2017.8393092  

Hidden Markov Models (HMM) are probabilistic models that can be used for 

forecasting time series data. It has seen success in various domains like finance [1-

5], bioinformatics [6-8], healthcare [9-11], agriculture [12-14], artificial 

intelligence[15-17]. However, the use of HMM in cyber security found to date is 

numbered. We believe the properties of HMM being predictive, probabilistic, and 

its ability to model different naturally occurring states form a good basis to model 

cyber security data. It is hence the motivation of this work to provide the initial 

results of our attempts to predict security attacks using HMM. A large network 

datasets representing cyber security attacks have been used in this work to 

establish an expert system. The characteristics of attacker's IP addresses can be 

extracted from our integrated datasets to generate statistical data. The cyber 

security expert provides the weight of each attribute and forms a scoring system by 
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annotating the log history. We applied HMM to distinguish between a cyber 

security attack, unsure and no attack by first breaking the data into 3 cluster using 

Fuzzy K mean (FKM), then manually label a small data (Analyst Intuition) and 

finally use HMM state-based approach. By doing so, our results are very 

encouraging as compare to finding anomaly in a cyber security log, which 

generally results in creating huge amount of false detection. 

 

Vaughn, A., Biocco, P., Liu, Y., & Anwar, M. Activity detection and analysis 

using smartphone sensors // Paper presented at the Proceedings - 2018 IEEE 19th 

International Conference on Information Reuse and Integration for Data Science, 

IRI 2018. - P. 102-107. doi:10.1109/IRI.2018.00022  

The smartphones have multiple built-in sensors - each having a specific function 

which helps the device perform efficiently. These sensors can potentially be used 

to detect events or gather data about human activities. The use of machine learning 

algorithms on smartphone sensor data could have numerous applications in 

finance, healthcare, entertainment, etc. In this research, we develop mechanisms to 

gather sensor data and study how the data can be used to differentiate patterns in 

user physical motions. In this research, multiple behaviors were distinguished 

using sensor data. For our experiments, we focus on three classes of human activity 

which are walking, standing, and running. Included in our data is the sensor input 

while the device is sitting in a stationary position. We developed a smartphone 

application for the Android platform to gather data from a mobile device. To detect 

the device motion, our experiments will use the smartphone accelerometer and 

gyroscope. From the data collected through an application, we create a feature set 

which consists of linear acceleration, normal acceleration and angular acceleration 

of the device. To differentiate each activity in our dataset, we used a naive Bayes 

algorithm and k-means clustering. Our model showed an 85% accuracy in activity 

classification using a data set of five hundred sensor data entries. In conclusion, 
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our results show that onboard sensors of smartphones can contribute in human 

activity recognition. 

 

Wandelt, S., Sun, X., & Leser, U. Column-wise compression of open relational 

data // Information Sciences. - P. 457-458, 48-61. doi:10.1016/j.ins.2018.04.074  

The recent growth of open data initiatives has led to a tremendous increase in 

publicly available data resources. This amount of data, together with a rising 

interest in people to analyze it, poses severe challenges regarding data storage. 

Data suppliers often compress their resources with standard compressors. The 

choice of a compression technique, however, has significant impacts on the 

compression ratio, the compression speed, and the decompression speed. In this 

paper, we provide an empirical analysis on the compression of open data provided 

in a relational format, such as comma-separated value files. We consider several 

compression tools and parameter settings. Furthermore, we propose using a novel 

column-wise compression strategy, where items that have similar properties, are 

compressed together. We perform a comprehensive analysis on 24 datasets from 

different domains, such as life sciences, governmental data, finance sector, and 

public transportation, which cover a wide range of file sizes (from a few MB to 

several GB). Our results show that the traversal strategy is of paramount 

importance for achieving high compression ratios; with improvements of up to one 

order of magnitude. This study further highlights a set of issues for future work on 

compressing open data. 

 

Yang, S., Yu, X., Li, H., & Tian, H. "Creativity engine": A creativity support 

system for internet content creation // Paper presented at the IOP Conference 

Series: Materials Science and Engineering. - 392(6). doi:10.1088/1757-

899X/392/6/062189  

With the development of artificial intelligence technology, intelligent algorithms 

have brought tremendous changes in transportation, finance, entertainment and 
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other fields. This paper is based on the theory of Geneplore Model, combined with 

intelligent algorithms, providing a method to realize creativity support system 

model. The framework of the "Imagination Engine" Scenario Model is constructed 

through the Interpretation Structure Model (ISM), which is the CSS methodology 

in the field of the Internet content creation. With this methodology as the guide, 

using Python to develop the software that is used to deconstruct the content 

creation of "Office Ms. Yeah", one of the Internet's head content providers. A 

weighted Euclidean Distance is constructed to evaluate the simulation 

performance, and then verify the effectiveness of this methodology. Finally, this 

paper gives the conclusion, the application condition, the limitation, and the 

subsequent improvement ideas. 

 

Yao, J., Zhang, J., & Wang, L. A financial statement fraud detection model based 

on hybrid data mining methods // Paper presented at the 2018 International 

Conference on Artificial Intelligence and Big Data, ICAIBD 2018. - P. 57-61. 

doi:10.1109/ICAIBD.2018.8396167  

Financial statement fraud has been a difficult problem for both the public and 

government regulators, so various data mining methods have been used for 

financial statement fraud detection to provide decision support for stakeholders. 

The purpose of this study is to propose an optimized financial fraud detection 

model combining feature selection and machine learning classification. The study 

indicated that random forest outperformed the other four methods. As to two 

feature selection methods, Xgboost performed better. And according to our 

research, 2 or 5 variables are more acceptable for models in this paper. 

 

Zhang, Y., Zhao, P., Cao, J., Ma, W., Huang, J., Wu, Q., & Tan, M. Online 

adaptive asymmetric active learning for budgeted imbalanced data // Paper 

presented at the Proceedings of the ACM SIGKDD International Conference on 
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Knowledge Discovery and Data Mining. - P. 2768-2777. 

doi:10.1145/3219819.3219948  

This paper investigates Online Active Learning (OAL) for imbalanced unlabeled 

datastream, where only a budget of labels can be queried to optimize some cost-

sensitive performance measure. OAL can solve many real-world problems, such as 

anomaly detection in healthcare, finance and network security. In these problems, 

there are two key challenges: the query budget is often limited; the ratio between 

two classes is highly imbalanced. To address these challenges, existing work of 

OAL adopts either asymmetric losses or queries (an isolated asymmetric strategy) 

to tackle the imbalance, and uses first-order methods to optimize the cost-sensitive 

measure. However, they may incur two deficiencies: (1) the poor ability in 

handling imbalanced data due to the isolated asymmetric strategy; (2) relative slow 

convergence rate due to the first-order optimization. In this paper, we propose a 

novel Online Adaptive Asymmetric Active (OA3) learning algorithm, which is 

based on a new asymmetric strategy (merging both the asymmetric losses and 

queries strategies), and second-order optimization. We theoretically analyze its 

bounds, and also empirically evaluate it on four real-world online anomaly 

detection tasks. Promising results confirm the effectiveness and robustness of the 

proposed algorithm in various application domains. 

 

Algorithmic trading 
 

Baltaoglu, S., Tong, L., & Zhao, Q. Algorithmic bidding for virtual trading in 

electricity markets // IEEE Transactions on Power Systems. 

doi:10.1109/TPWRS.2018.2862246  

We consider the problem of optimal bidding for virtual trading in two-settlement 

electricity markets. A virtual trader aims to arbitrage on the differences between 

day-ahead and real-time market prices; both prices, however, are random and 

unknown to market participants. An online learning algorithm is proposed to 
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maximize the cumulative payoff over a finite number of trading sessions by 

allocating the trader's budget among his bids for K options in each session. It is 

shown that the expected payoff of the proposed algorithm converges, with an 

almost optimal convergence rate, to the expected payoff of the global optimal 

corresponding to the case when the underlying price distribution is known. The 

proposed algorithm is also generalized for trading strategies with a risk measure. 

By using both cumulative payoff and Sharpe ratio as performance metrics, 

evaluations were performed based on historical data spanning ten year period of 

NYISO and PJM markets. It was shown that the proposed strategy outperforms 

standard benchmarks and the S&P 500 index over the same period. 

 

Bennett Moses, L., & Chan, J. Algorithmic prediction in policing: Assumptions, 

evaluation, and accountability // Policing and Society. - 28(7). - P. 806-822. 

doi:10.1080/10439463.2016.1253695  

The goal of predictive policing is to forecast where and when crimes will take 

place in the future. The idea has captured the imagination of law enforcement 

agencies around the world. Many agencies are purchasing software tools with the 

goal of reducing crime by mapping the likely locations of future crime to guide the 

deployment of police resources. Yet the claims and promises of predictive policing 

have not been subject to critical examination. This paper provides a review of the 

theories, techniques, and assumptions embedded in various predictive tools and 

highlights three key issues about the use of algorithmic prediction. Assumptions: 

The algorithms used to gain predictive insights build on assumptions about 

accuracy, continuity, the irrelevance of omitted variables, and the primary 

importance of particular information (such as location) over others. In making 

decisions based on these algorithms, police are also directed towards particular 

kinds of decisions and responses to the exclusion of others. Evaluation: Media 

coverage of these technologies implies that they are successful in reducing crime. 

However, these claims are not necessarily based on independent, peer reviewed 
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evaluations. While some evaluations have been conducted, additional rigorous and 

independent evaluations are needed to understand more fully the effect of 

predictive policing programmes. Accountability: The use of predictive software 

can undermine the ability for individual officers or law enforcement agencies to 

give an account of their decisions in important ways. The paper explores how this 

accountability gap might be reduced. 

 

Bian, J., Zhang, D., Liu, T., Ding, Y., & Liu, W. Investor-imitator: A framework 

for trading knowledge extraction // Paper presented at the Proceedings of the ACM 

SIGKDD International Conference on Knowledge Discovery and Data Mining. - P. 

1310-1319. doi:10.1145/3219819.3220113 

Stock trading is a popular investment approach in real world. However, since 

lacking enough domain knowledge and experience, it is very difficult for common 

investors to analyze thousands of stocks manually. Algorithmic investment 

provides another rational way to formulate human knowledge as a trading agent. 

However, it still requires well-built knowledge and experience to design effective 

trading algorithms in such a volatile market. Fortunately, various kinds of 

historical trading records are easy to obtain in this big-data era, it is invaluable of 

us to extract the trading knowledge hidden in the data to help people make better 

decisions. In this paper, we propose a reinforcement learning driven Investor-

Imitator framework to formalize the trading knowledge, by imitating an investor's 

behavior with a set of logic descriptors. In particular, to instantiate specific logic 

descriptors, we introduce the Rank-Invest model that can keep the diversity of 

logic descriptors by learning to optimize different evaluation metrics. In the 

experiment, we first simulate three types of investors, representing different 

degrees of information disclosure we may meet in real market. By learning towards 

these investors, we can tell the inherent trading logic of the target investor with the 

Investor-Imitator empirically, and the extracted interpretable knowledge can help 

us better understand and construct trading portfolios. Experimental results in this 
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paper sufficiently demonstrate the designed purpose of Investor-Imitator, it makes 

the Investor-Imitator an applicable and meaningful intelligent trading framework in 

financial investment research. 

 

Dingle, K., Camargo, C. Q., & Louis, A. A. Input-output maps are strongly biased 

towards simple outputs // Nature Communications. - 9(1). doi:10.1038/s41467-

018-03101-6  

Many systems in nature can be described using discrete input-output maps. 

Without knowing details about a map, there may seem to be no a priori reason to 

expect that a randomly chosen input would be more likely to generate one output 

over another. Here, by extending fundamental results from algorithmic information 

theory, we show instead that for many real-world maps, the a priori probability 

P(x) that randomly sampled inputs generate a particular output x decays 

exponentially with the approximate Kolmogorov complexity K(x)K(x) of that 

output. These input-output maps are biased towards simplicity. We derive an upper 

bound P(x)2K(x)-b2- A K(x)-b, which is tight for most inputs. The constants a and 

b, as well as many properties of P(x), can be predicted with minimal knowledge of 

the map. We explore this strong bias towards simple outputs in systems ranging 

from the folding of RNA secondary structures to systems of coupled ordinary 

differential equations to a stochastic financial trading model. 

 

Dyhrberg, A. H., Foley, S., & Svec, J. How investible is bitcoin? analyzing the 

liquidity and transaction costs of bitcoin markets // Economics Letters. - 171. - P. 

140-143. doi:10.1016/j.econlet.2018.07.032  

We examine the investibility of Bitcoin by exploring the trading dynamics and 

market microstructure of Bitcoin on three US cryptocurrency exchanges using high 

frequency intraday data of individual trades and quotes. Although all exchanges 

offer continuous trading, we find that the highest trading activity, highest volatility 

and lowest spreads coincide with US market trading hours, suggesting that most 
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trades are non-algorithmic and executed by retail investors. We further find that 

average quoted and effective spreads for Bitcoin are lower than spreads on major 

equity exchanges, implying that Bitcoin is highly investible for retail size 

transactions. 

 

Fink, K. Opening the government’s black boxes: Freedom of information and 

algorithmic accountability // Information Communication and Society. - 21(10). - 

P. 1453-1471. doi:10.1080/1369118X.2017.1330418  

Freedom of information laws are intended to illuminate how governments operate. 

However, the operations of governments increasingly involve algorithms, such as 

those used to recommend criminal sentencing and determine eligibility for social 

services. Algorithms function as ‘black boxes’ that turn inputs into outputs using 

processes that are often, by design, not transparent. Freedom of information laws 

allow one potential means for algorithmic transparency. However, whether such 

laws can be used to access algorithms is unclear. This research examines, in two 

ways, the availability of government algorithms to the public. First, this study 

examines laws, regulations, advisory opinions, and court rulings relevant to the 

disclosure of algorithms. The second part of this study analyzes actual responses 

by US government agencies to Freedom of Information Act requests for 

algorithms. This study concludes that governmental policies and practices related 

to algorithmic disclosure are inconsistent. Such inconsistencies suggest a need for 

better mechanisms to hold government algorithms accountable. 

 

Ganesh Kumar, M., & Uthayakumar, R. Multi-item inventory model with variable 

backorder and price discount under trade credit policy in stochastic demand // 

International Journal of Production Research. - P. 1-23. 

doi:10.1080/00207543.2018.1480839  

In this paper, a two echelon supply chain with one manufacturer and one retailer is 

developed for multi products. The retailer faced with the uncertain demand for all 
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products which follows a normal distribution. The production process is assumed 

to be imperfect, and the defectiveness is assumed to follow a beta distribution. The 

manufacturer produces and delivers the products in a number of equal-sized 

batches to the manufacturer's warehouse, and thereby it is delivers in a number of 

equal batches to the retailer's warehouse. Shortages are allowed to occur, at the 

retailer side, and it is backordered partially. The retailer offers a price discount for 

backordered items to his customers. Both the lead time crashing cost and the 

partial backorder ratio are considered as the inverse function of lead time. Under 

these assumptions, there are three inventory models proposed in this paper, one 

with non-integrated approach, the other with an integrated approach without trade 

credit and finally an integrated approach with trade credit. A new iterative 

algorithmic procedure has been developed to minimise the total cost. Finally, 

numerical examples are given to illustrate the models and the sensitivity analysis is 

conducted over various model parameters. 

 

Ha, S., & Moon, B. Finding attractive technical patterns in cryptocurrency markets 

// Memetic Computing. - 10(3). - P. 301-306. doi:10.1007/s12293-018-0252-y  

The cryptographic currency market is an emerging venue for traders looking to 

diversify their investments. We investigate the use of genetic programming (GP) 

for finding attractive technical patterns in a cryptocurrency market. We decompose 

the problem of automatic trading into two parts, mining useful signals and applying 

them to trading strategies, and focus our attention on the former. Extensive 

experiments are performed to analyze the factors that affect the quality of the 

solutions found by the proposed GP system. With the introduction of domain 

knowledge through extended function sets and the inclusion of diversity preserving 

mechanism, we show that the proposed GP system successfully finds attractive 

technical patterns. Out-of-sample performance of the patterns indicates that the GP 

consistently finds signals that are profitable and frequent. A trading simulation 
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with the generated patterns suggests that the captured signals are indeed useful for 

portfolio optimization. 

 

Jawed, M. S., & Chakrabarti, P. Role of algorithmic and co-location trading on the 

speed of information adjustments: Evidence from india // Emerging Markets 

Finance and Trade. - 54(9). - P. 2021-2039. doi:10.1080/1540496X.2017.1342243  

We investigate whether increased Algorithmic Trading (AT) intensity caused by 

the introduction of Co-location trading (CLT) facilities improve the productive 

efficiency of the Indian stock indices. We measure the change in the speed of 

information adjustment and change of persistence before and after the introduction 

of CLT for Indian Indices. We report an improvement in the overall productive 

efficiency of the leading Indian Indices, Midcap and Smallcap indices being the 

prominent beneficiaries. Our work contributes to the empirical literature on the 

ongoing debate on the benefits of AT and its role in improving market efficiency, 

especially in the emerging markets context. 

 

Kim, H., Nadiga, S., Son, S., Mehra, A., Garraffo, Z., Bayler, E., & Behringer, D. 

Implications of ocean color in the upper water thermal structure at NINO3.4 

region: A sensitivity study for optical algorithms and ocean color variabilities // 

GIScience and Remote Sensing. - 55(4). - P. 568-582. 

doi:10.1080/15481603.2017.1417697  

Chlorophyll a (Chl-a) has been the most commonly used biomass metric in 

biological oceanographic processes. Although limited to two-dimensional surfaces, 

remote-sensing tools have been successfully providing the most recent state of 

marine phytoplankton biomass to better understand bottom-up processes initiating 

daily marine material cycles. In this exercise, ocean color products with various 

time-scales, derived from Sea-Viewing Wide Field-of-View Sensor (SeaWiFS), 

were used to investigate how their bio-optical properties affect the upper-ocean 

thermal structure in a global ocean modeling framework. This study used a ¼-
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degree Hybrid Coordinate Ocean Model forced by hourly atmospheric fluxes from 

the Climate Forecast System Reanalysis at National Oceanic Atmospheric 

Administration. Three numerical experiments were prepared by combining two 

ocean color products–downwelling diffuse attenuation coefficients (KdPAR) and 

chlorophyll a (Chl-a)–and two shortwave radiant flux algorithms. These three runs 

are: (1) KparCLM, based on a 13-year long-term climatological KdPAR derived 

from SeaWiFS; (2) ChlaCLM, based on a 13-year long-term Chl-a derived from 

SeaWiFS; and (3) ChlaID, which uses the inter-annual time-series of monthly-

mean SeaWiFS Chl-a product. The KparCLM experiment uses a Jerlov-like two-

band scheme; whereas, both ChlaCLM and ChlaID use a two-band scheme that 

considers inherent (absorption (a) and backscattering (bb) coefficients) and 

apparent optical properties (downwelling attenuation coefficient (Kd) and solar 

zenith angle ( , varying 0–60°)). It is found that algorithmic differences in optical 

parameterizations have a bigger impact on the simulated temperatures in the upper-

100 m of the eastern equatorial Pacific, NINO3.4 region, than other parts of the 

ocean. Overall, the KdPAR-based approach estimated relatively low surface 

temperatures compared to those estimated from the chlorophyll-based method. In 

specific, this cold bias, pronounced in the upper 20–30 m, is speculated to be due 

to optical characteristics of the algorithm and KdPAR products, or due to nonlinear 

hydrodynamical processes involving displacement of mixed-layer depth. 

Comparisons between each experiment against Global Ocean Data Assimilation 

System (GODAS; Behringer and Xue 2004) analyses find that KparCLM-based 

simulations have lower mean differences and variabilities with higher cross-

correlation coefficients compared to ChlaCLM- and ChlaID-based experiments. 

 

Linton, O., & Mahmoodzadeh, S. Implications of high-frequency trading for 

security markets // Annual Review of Economics. - 10. - P. 237-259. 

doi:10.1146/annurev-economics-063016-104407  
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High-frequency trading (HFT) has grown substantially in recent years due to fast-

paced technological developments and their rapid uptake, particularly in equity 

markets. This review investigates how HFT could evolve and, by developing a 

robust understanding of its effects, identifies potential risks and opportunities that 

HFT could present in terms of financial stability and other market outcomes such 

as volatility, liquidity, price efficiency, and price discovery. Despite commonly 

held negative perceptions, the available evidence indicates that HFT and 

algorithmic trading may have several beneficial effects on markets. However, these 

types of trading may cause instabilities in financial markets in specific 

circumstances. Carefully chosen regulatory measures are needed to address 

concerns in the shorter term. However, further work is needed to inform policies in 

the longer term, particularly in view of likely uncertainties and lack of data. This 

work will be vital in supporting evidence-based regulation in this controversial and 

rapidly evolving field. 

 

Mattox, T. I., Larentzos, J. P., Moore, S. G., Stone, C. P., Ibanez, D. A., 

Thompson, A. P., Plimpton, S. J. Highly scalable discrete-particle simulations with 

novel coarse-graining: Accessing the microscale // Molecular Physics. - 116(15-

16). - P. 2061-2069. doi:10.1080/00268976.2018.1471532  

Simulating energetic materials with complex microstructure is a grand challenge, 

where until recently, an inherent gap in computational capabilities had existed in 

modelling grain-scale effects at the microscale. We have enabled a critical 

capability in modelling the multiscale nature of the energy release and propagation 

mechanisms in advanced energetic materials by implementing, in the widely used 

LAMMPS molecular dynamics (MD) package, several novel coarse-graining 

techniques that also treat chemical reactivity. Our innovative algorithmic 

developments rooted within the dissipative particle dynamics framework, along 

with performance optimisations and application of acceleration technologies, have 

enabled extensions in both the length and time scales far beyond those ever 
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realised by atomistic reactive MD simulations. In this paper, we demonstrate these 

advances by modelling a shockwave propagating through a microstructured 

material and comparing performance with the state-of-the-art in atomistic reactive 

MD techniques. As a result of this work, unparalleled explorations in energetic 

materials research are now possible. 

 

Mestel, R., Murg, M., & Theissen, E. Algorithmic trading and liquidity: Long term 

evidence from austria // Finance Research Letters. - 26. - P. 198-203. 

doi:10.1016/j.frl.2018.01.004  

We analyze the relation between algorithmic trading and liquidity using a novel 

data set from the Austrian equity market. Our sample covers almost 4.5 years, it 

identifies the market share of algorithmic trading at the stock-day level, and it 

comes from a market that has hitherto not been analyzed. We address the 

endogeneity problem using an instrumental variables approach. Our results 

indicate that an increase in the market share of algorithmic trading causes a 

reduction in quoted and effective spreads while quoted depth and price impacts are 

unaffected. They are consistent with algorithmic traders on average acting as 

market makers. 

 

Mohammadivojdan, R., & Geunes, J. The newsvendor problem with capacitated 

suppliers and quantity discounts // European Journal of Operational Research. - 

271(1). - P. 109-119. doi:10.1016/j.ejor.2018.05.015  

We consider a seller who stocks an item in anticipation of a single selling season in 

which demand for the item is uncertain. The seller may order stock of the item 

from multiple suppliers, each of which offers a quantity discount pricing structure 

and has production volume limits. The seller seeks to minimize its total 

procurement plus expected overstock and understock costs, resulting in an 

objective function that is neither convex nor concave in the decision variables in 

general. We provide an algorithmic approach that permits solving this non-convex 
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problem in pseudopolynomial time by solving a set of 0–1 multiple choice 

knapsack subproblems. We also provide an efficient heuristic solution algorithm 

and demonstrate the algorithm's asymptotic optimality in the number of suppliers 

under mild assumptions on the problem data and under certain quantity discount 

structures. The results of a set of computational tests demonstrate the superior 

performance of the knapsack-based algorithms when compared with a commercial 

solver. 

 

Phooi M'ng, J. C. Dynamically adjustable moving average (AMA’) technical 

analysis indicator to forecast asian tigers’ futures markets // Physica A: Statistical 

Mechanics and its Applications. - 509. - P. 336-345. 

doi:10.1016/j.physa.2018.06.010  

To determine the predictability of futures time series, the daily stock market 

indices’ futures returns from the Asia Tigers countries, namely Hong Kong's Hang 

Seng Futures (HSF), South Korea's KOSPI Futures (KOSPIF), Singapore's 

SiMSCI Futures (SiMSCIF) and Taiwan's TAIEX Futures (TAIEXF) from 2006 to 

2013 are examined for profitability results using technical analysis indicators. A 

dynamic volatility indicator, named Adjustable Moving Average (AMA’) is used 

as a trade timing devise to seek returns above the threshold buy and hold strategy. 

Using the information learnt during this in-sample period, further tests are 

conducted on an out-of-sample period, 2014–2015 to validate the viability of 

AMA’. AMA’ adjusts to the prevailing market conditions, to avoid some 

whipsaws (trading losses) in range trading and capture a larger portion of profit by 

entering into the new trends early. Using the trading signals from AMA’ and the 

other moving averages rules, evidence of returns after transaction costs above 

those of the threshold passive buy and hold strategy are found in these time series’ 

returns, especially more so for AMA’. The results here suggest that it is 

worthwhile to investigate the profitability of moving averages trading rules, 

especially the more adjustable ones. 
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Ratilainen, S. Digital media and cultural institutions in russia: Online magazines as 

aggregates of cultural services // Cultural Studies. - 32(5). - P. 800-824. 

doi:10.1080/09502386.2018.1429003  

Focusing on online magazines, this article sheds light on Russian cultural 

institutions from the perspective of digital media. My analysis concentrates on 

urban lifestyle magazines, a sub-category of consumer magazines and a media 

genre, which emerged in Russia in the glossy magazine format and is now 

experiencing a powerful ‘second rising’ on the internet. My article asks how the 

adaptation to the digital communication environment by lifestyle publications re-

defines the very concept of a magazine and reorganizes the institutional ties 

between media and cultural industries. This focus enables me to analyse lifestyle 

magazines as a dynamic field of interaction in which cultural meanings are 

produced and negotiated. Based on new media studies, I see the cultural 

transcoding (Manovich 2002) of the networked and automatized information 

transmission into the magazines’ content as being a significant factor in the 

development of contemporary culture and media. Ultimately, my article introduces 

an attempt to analyse new media titles combining qualitative media analysis with 

the developing theory of ‘algorithmic culture’ (Striphas 2015). My argumentation 

is based on two case publications: Afisha, established in 1999 as a weekly glossy 

magazine introducing all cultural events in Moscow, and Inde, a digital-born 

regional lifestyle magazine focusing on urban culture in the Republic of Tatarstan. 

Urban lifestyle magazines are important for the institutional organization of 

Russian culture, as they direct their readers’ attention to a broad selection of arts, 

products and events; strengthen the link between consumers and cultural 

entrepreneurs and build on a long tradition of print journalism, thereby transmitting 

the values of reading and literacy to a popular public. Moreover, my analysis 

shows that, through their multi-platform publication strategy, online magazines 
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(re)organize as aggregates of digital resources helping to manage cultural decision-

making in a consumerist setting. 

 

Saito, T., Adachi, T., Nakatsuma, T., Takahashi, A., Tsuda, H., & Yoshino, N. 

Trading and ordering patterns of market participants in high frequency trading 

environment: Empirical study in the japanese stock market // Asia-Pacific 

Financial Markets. - 25(3). - P. 179-220. doi:10.1007/s10690-018-9245-6  

In this study, we investigate ordering patterns of different types of market 

participants in Tokyo Stock Exchange (TSE) by examining order records of the 

listed stocks. Firstly, we categorize the virtual servers in the trading system of 

TSE, each of which is linked to a single trading participant, by the ratio of 

cancellation and execution in the order placement as well as the number of 

executions at the opening of the afternoon session. Then, we analyze ordering 

patterns of the servers in the categories in short intervals for the top 10 highest 

trading volume stocks. By classifying the intervals into four cases by returns, we 

observe how different types of market participants submit or execute orders in the 

market situations. Moreover, we investigate the shares of the executed volumes for 

the different types of servers in the swings and roundabouts of the Nikkei 225 

index, which were observed in September in 2015. The main findings of this study 

are as follows: Server type A, which supposedly includes non-market making 

proprietary traders with high-speed algorithmic strategies, executes and places 

orders along with the direction of the market. The shares of the execution and order 

volumes along with the market direction increase when the stock price moves 

sharply. Server type B, which presumably includes servers employing a market 

making strategy with high cancellation and low execution ratio, shifts its market 

making price ranges in the rapid price movements. We observe that passive servers 

in Server type B have a large share and buy at low levels in the price falls. Also, 

Server type B, as well as Server type A, makes profit in the price falling days and 

particularly, the aggressive servers in the server type make most of the profit. 
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Server type C, which is assumed to include servers receiving orders from small 

investors, constantly has a large share of execution and order volume. 

 

Schulte, M. The price of stable markets and investor confidence: Some thoughts on 

MiFID II’s cost-benefit ratio // ERA Forum. - 19(1). - P. 19-31. 

doi:10.1007/s12027-018-0502-y  

This Article analyses certain aspects and controversial matters of the revised 

Markets in Financial Instruments Directive (MiFID II) in view of the reform’s 

potential to improve investor confidence and market stability. 

 

Sezer, O. B., & Ozbayoglu, A. M. Algorithmic financial trading with deep 

convolutional neural networks: Time series to image conversion approach // 

Applied Soft Computing Journal. - 70. - P. 525-538. 

doi:10.1016/j.asoc.2018.04.024  

Computational intelligence techniques for financial trading systems have always 

been quite popular. In the last decade, deep learning models start getting more 

attention, especially within the image processing community. In this study, we 

propose a novel algorithmic trading model CNN-TA using a 2-D convolutional 

neural network based on image processing properties. In order to convert financial 

time series into 2-D images, 15 different technical indicators each with different 

parameter selections are utilized. Each indicator instance generates data for a 15 

day period. As a result, 15 × 15 sized 2-D images are constructed. Each image is 

then labeled as Buy, Sell or Hold depending on the hills and valleys of the original 

time series. The results indicate that when compared with the Buy & Hold Strategy 

and other common trading systems over a long out-of-sample period, the trained 

model provides better results for stocks and ETFs. 
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Stergar, R., & Scheer, T. Ethnic boxes: The unintended consequences of habsburg 

bureaucratic classification // Nationalities Papers. - 46(4). - P. 575-591. 

doi:10.1080/00905992.2018.1448374 

The classificatory efforts that accompanied the modernization of the Habsburg 

state inadvertently helped establish, promote, and perpetuate national categories of 

identification, often contrary to the intentions of the Habsburg bureaucracy. The 

state did not create nations, but its classification of languages made available some 

ethnolinguistic identity categories that nationalists used to make political claims. 

The institutionalization of these categories also made them more relevant, 

especially as nationalist movements simultaneously worked toward the same goal. 

Yet identification with a nation did not follow an algorithmic logic, in the 

beginning of the twentieth century, sometimes earlier, various nationalisms could 

undoubtedly mobilize large numbers of people in Austria–Hungary, but people still 

had agency and nation-ness remained contingent and situational. 

 

Market research and data mining 
 

Proceedings - 2018 international conference on engineering technologies and 

computer science, EnT 2018 // Paper presented at the Proceedings - 2018 

International Conference on Engineering Technologies and Computer Science, 

EnT 2018.  

The proceedings contain 24 papers. The topics discussed include: the history of 

science and technology during the transition to a digital economy; business 

intelligence and learning analytics as contributors to a data driven education 

industry; the influence of the USSR on Chinese engineering education: taking 

Beijing College of Aeronautics as an example; analysis of spontaneous 

cryptocurrency market; development of microelectronics and the postwar scientific 

and technological revolution; development of electrodeposition industry in the 

USA (1900s-1950s): the Russian outlook; genesis of Russian power engineering; 
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bioinformatics: past and present; Russian virtual museum of the IT History; data 

mining methods and techniques for fault detection and predictive maintenance in 

housing and utility infrastructure; the use of computer-based simulators to train 

cosmonauts for the fulfillment of the program of scientific-applied research; 

effective GPU-based section visualization in isosurface of saturation of displacing 

liquid in a porous medium; Lukyanov's hydraulic integrator and Moor's hydrocal: 

experience in applying of the hydraulic analogies method in the USSR and the 

USA; the struggle against cybernetics in the USSR and its influence on the 

production of computers; modern software programs for cartometric analysis; 

application of GIS-technologies for assessing the disturbance of natural territories 

in the construction of the Rybinsk reservoir; and on calculating the entropy of 2D 

words over a finite alphabet. 

 

Bian, J., Zhang, D., Liu, T., Ding, Y., & Liu, W. Investor-imitator: A framework 

for trading knowledge extraction // Paper presented at the Proceedings of the ACM 

SIGKDD International Conference on Knowledge Discovery and Data Mining. - P. 

1310-1319. doi:10.1145/3219819.3220113 

Stock trading is a popular investment approach in real world. However, since 

lacking enough domain knowledge and experience, it is very difficult for common 

investors to analyze thousands of stocks manually. Algorithmic investment 

provides another rational way to formulate human knowledge as a trading agent. 

However, it still requires well-built knowledge and experience to design effective 

trading algorithms in such a volatile market. Fortunately, various kinds of 

historical trading records are easy to obtain in this big-data era, it is invaluable of 

us to extract the trading knowledge hidden in the data to help people make better 

decisions. In this paper, we propose a reinforcement learning driven Investor-

Imitator framework to formalize the trading knowledge, by imitating an investor's 

behavior with a set of logic descriptors. In particular, to instantiate specific logic 

descriptors, we introduce the Rank-Invest model that can keep the diversity of 
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logic descriptors by learning to optimize different evaluation metrics. In the 

experiment, we first simulate three types of investors, representing different 

degrees of information disclosure we may meet in real market. By learning towards 

these investors, we can tell the inherent trading logic of the target investor with the 

Investor-Imitator empirically, and the extracted interpretable knowledge can help 

us better understand and construct trading portfolios. Experimental results in this 

paper sufficiently demonstrate the designed purpose of Investor-Imitator, it makes 

the Investor-Imitator an applicable and meaningful intelligent trading framework in 

financial investment research. 

 

Dali, A. D. A., Omar, N. A., & Mustapha, A. Data mining approach to herbs 

classification // Indonesian Journal of Electrical Engineering and Computer 

Science. - 12(2). - P. 570-576. doi:10.11591/ijeecs.v12.i2.pp570-576  

Herbs are one of the high-value products in Malaysia. The term „herbs  has more 

than one definition. It is also demanding by multiple manifolds. Herbs are used in 

many sectors nowadays. The ability to identify variety herbs in the market is quite 

hard without the intervention of human experts. Unfortunately, human experts are 

prone to error. Herbs classification is able to assist human experts and at the same 

time minimizing the intervention. This research performs identification and 

classification of herbs based on image capture ad variety of classification 

algorithms such as an Artificial Neural Network (ANN), K-Nearest Neighbors 

(IBK), Decision Table (DT) and M5P Tree algorithms. The selected algorithms are 

implemented and evaluated to their relative performance and IBK is found to 

produce the highest quality outputs. 

 

Daltayanni, M., Dasdan, A., & De Alfaro, L. Automated audience segmentation 

using reputation signals // Paper presented at the Proceedings of the ACM 

SIGKDD International Conference on Knowledge Discovery and Data Mining. - P. 

186-195. doi:10.1145/3219819.3219923 
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Selecting the right audience for an advertising campaign is one of the most 

challenging, time-consuming and costly steps in the advertising process. To target 

the right audience, advertisers usually have two options: a) market research to 

identify user segments of interest and b) sophisticated machine learning models 

trained on data from past campaigns. In this paper we study how demand-side 

platforms (DSPs) can leverage the data they collect (demographic and behavioral) 

in order to learn reputation signals about end user convertibility and advertisement 

(ad) quality. In particular, we propose a reputation system which learns interest 

scores about end users, as an additional signal of ad conversion, and quality scores 

about ads, as a signal of campaign success. Then our model builds user segments 

based on a combination of demographic, behavioral and the new reputation signals 

and recommends transparent targeting rules that are easy for the advertiser to 

interpret and refine. We perform an experimental evaluation on industry data that 

showcases the benefits of our approach for both new and existing advertiser 

campaigns. 

 

Dang, L. M., Sadeghi-Niaraki, A., Huynh, H. D., Min, K., & Moon, H. Deep 

learning approach for short-term stock trends prediction based on two-stream gated 

recurrent unit network // IEEE Access. doi:10.1109/ACCESS.2018.2868970  

Financial news has been proven to be a crucial factor which causes fluctuations in 

stock prices. However, previous studies heavily relied on analyzing shallow 

features and ignored the structural relation among words in a sentence. Several 

sentiment analysis researches have tried to point out the relationship between 

investors’ reaction and news events. However, the sentiment dataset was usually 

constructed from the lingual dataset which is unrelated to the financial sector and 

led to poor-performance. This paper proposes a novel framework to predict the 

directions of stock prices by using both financial news and sentiment dictionary. 

The original contributions of this study include the proposal of a novel two-stream 

Gated Recurrent Unit Network and Stock2Vec - a sentiment word embedding 
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trained on financial news dataset and Harvard IV-4. Two main experiments are 

conducted: the first experiment predicts S&P 500 index stock price directions 

using the historical S&P 500 prices and the articles crawled from Reuters and 

Bloomberg, the second experiment forecasts the price trends of VN-index using 

VietStock news and stock prices from cophieu68. Results show that (1) Two-

stream GRU outperforms state-of-the-art models; (2) Stock2Vec is more efficient 

in dealing with financial datasets; (3) Applying the model, a simulation scenario 

proves that our model is effective for the stock sector. 

 

Deng, S., Huang, Z., Sinha, A. P., & Zhao, H. The interaction between microblog 

sentiment and stock returns: An empirical examination // MIS Quarterly: 

Management Information Systems. - 42(3). - P. 895-918. 

doi:10.25300/MISQ/2018/14268  

Opinion mining of microblog messages has become a popular application of 

business analytics in recent times. Opinions reflected in microblogs have provided 

businesses with great opportunities to acquire insights into their operating 

environments in real time. In particular, the relationship between microblog 

sentiment and stock returns is of great interest to investment professionals and 

academic researchers across multiple disciplines. We empirically test this complex 

relationship in a comprehensive study. We perform vector autoregression on a data 

set containing close to 18 million microblog messages spanning 4 years at the 

market and the individual stock levels, and at the daily and the hourly frequencies. 

The results show that the influence of microblog sentiment on stock returns is both 

statistically and economically significant at the hour level. Microblog sentiment is 

also largely driven by movements in the market. Moreover, stock returns have a 

stronger influence on negative sentiment than on positive sentiment. These 

findings have important implications for both research and practice. 
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Feuerriegel, S., & Gordon, J. Long-term stock index forecasting based on text 

mining of regulatory disclosures // Decision Support Systems. - 112. - P. 88-97. 

doi:10.1016/j.dss.2018.06.008  

Share valuations are known to adjust to new information entering the market, such 

as regulatory disclosures. We study whether the language of such news items can 

improve short-term and especially long-term (24 months) forecasts of stock 

indices. For this purpose, this work utilizes predictive models suited to high-

dimensional data and specifically compares techniques for data-driven and 

knowledge-driven dimensionality reduction in order to avoid overfitting. Our 

experiments, based on 75,927 ad hoc announcements from 1996–2016, reveal the 

following results: in the long run, text-based models succeed in reducing forecast 

errors below baseline predictions from historic lags at a statistically significant 

level. Our research provides implications to business applications of decision-

support in financial markets, especially given the growing prevalence of index 

ETFs (exchange traded funds). 

 

Gou, J. Development status and global competition trends analysis of maglev 

transportation technology based on patent data // Urban Rail Transit. - 4(3). - P. 

117-129. doi:10.1007/s40864-018-0087-3  

This study investigates magnetic levitation (maglev) transportation technology’s 

development status and global competition trends by mining patent data related to 

maglev transportation technology from five perspectives. It uses information 

collected from the Innography patent database: the number of annually registered 

patents throughout maglev’s development history, the key patent-contributing 

countries and their global distribution, the top 20 innovative organizations in 

maglev transportation technology, their organization type, and the technology 

distribution classifications of their patents, core patents, and their holders and 

registered regions. A comparison and analysis are carried out based on patent data. 

The study summarizes the development and main trends of maglev technology, the 
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countries with strong competition, the markets with the most potential for maglev 

technology application, the focuses of technological research and development, 

and the future research directions of major innovative organizations and their core 

patents. The study offers suggestions and recommendations from both 

national/governmental (macro) and organizational (micro) perspectives. 

 

Gupta, M., & Sebastian, S. Framework to analyze customer's feedback in 

smartphone industry using opinion mining // International Journal of Electrical and 

Computer Engineering. - 8(5). - P. 3317-3324. doi:10.11591/ijece.v8i5.pp.3317-

3324  

In the present age, cellular phones are the largest selling products in the world. Big 

Data Analytics is a method used for examining large and varied data, which we 

know as big data. Big data analytics is very useful for understanding the world of 

cellphone business. It is important to understand the requirements, demands, and 

opinions of the customer. Opinion Mining is getting more important than ever 

before, for performing analysis and forecasting customer behavior and preferences. 

This study proposes a framework about the key features of cellphones based on 

which, customers buy them and rate them accordingly. This research work also 

provides balanced and well researched reasons as to why few companies enjoy 

dominance in the market, while others do not make as much of an impact. 

 

Herteleer, B., Dobb, A., Boyd, O., Rodgers, S., & Frearson, L. Identifying risks, 

costs, and lessons from ARENA-funded off-grid renewable energy projects in 

regional australia // Progress in Photovoltaics: Research and Applications. - 26(8). 

- P. 642-650. doi:10.1002/pip.3004  

The Australian Renewable Energy Agency (ARENA) has provided grant funding 

to 18 off-grid and fringe-of-grid renewable energy projects under the Regional 

Australia's Renewables (RAR) program since 2013. This program was designed to 

address real and perceived risks associated with early stage, precommercial 
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renewable energy development and provide a foundation of demonstration projects 

to enable the development of a competitive renewable energy sector. These 

projects range from low to high renewable energy fractions at megawatt scale in 

remote regions of Australia and encompass a variety of sectors, such as mining, 

tourism, and remote communities. All projects use photovoltaic as a key 

technology, often supplemented by additional technologies. The experience from 

these projects shows that land acquisition, technical integration, stakeholder 

engagement, and access to finance are among the main reasons for project delivery 

delays. A qualitative assessment for the remoteness premium is given, based on a 

comparison of ARENA-funded on-grid and off-grid projects. This indicates that 

the structural barriers of governance, supply chains, and finance need to be tackled 

further to lower soft costs. One of the key enablers for future lower renewable 

energy costs is ARENA's Knowledge Sharing model, through which the funding 

agency is recompensed by data and information that is provided to the market and 

increases the impact of ARENA funding. 

 

Huang, S., An, H., Huang, X., & Wang, Y. Do all sectors respond to oil price 

shocks simultaneously? // Applied Energy/ - 227. - P. 393-402. 

doi:10.1016/j.apenergy.2017.08.242  

Sector stock indices respond to oil price fluctuations with temporal heterogeneities 

based on their oil dependence and multiple transmission mechanisms. 

Additionally, such heterogeneities may not persist across time scales due to their 

inherent multiscale features. Aiming to explore the lead-lag effects among oil-

stock nexuses at sectoral level and further identify the transmission path of oil 

price shocks to different stock sectors chronologically across time scales, we 

propose an integrated research framework combining the wavelet transform, cross 

correlation coefficients and the network analysis together. We take the Brent oil 

price and Morgan Stanley Capital International (MSCI) world sector stock indices 

(Materials, Industrials, Consumer Discretionary, Consumer Staples, Health Care, 
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Financials, Telecommunications, Utilities, Transportation and Metals & Mining) 

from January 2000 to January 2016 as data samples. We find that the number of 

oil-stock nexuses involved in lead-lag effects and the maximum time lags grow as 

the length of the time horizon. Each sector may lead or lag behind other sectors in 

different frequencies to move with an oil price shock, but Transportation, Utilities 

and Consumer Discretionary are sectors have higher probability to lag behind other 

sectors, while Materials and Telecommunications are the sectors with higher 

possibility to lead other sectors. In addition, The oil-stock nexuses of Utilities, 

Telecommunication and Consumer Staples work as key points in the frequencies of 

8, 64, and 128 days, whereas the Brent-Transportation nexus control more 

information in the frequency of 256 days. Finally, we infer that the complexity of 

the interaction between oil price and the stock market is triggered by different 

causes across time scales. In the short term, such complexity is caused by high 

fluctuations of the oil-stock nexuses happening simultaneously because there are 

fewer lead-lag relationships among nexuses. In the long term, the relationships of 

oil-stock nexuses are more stable, but the time lags among nexuses become longer, 

which could overlap the impacts of oil price from different time points. 

 

Kaklauskas, A., Dzemyda, G., Tupenaite, L., Voitau, I., Kurasova, O., 

Naimaviciene, J., Kanapeckiene, L. Artificial neural network-based decision 

support system for development of an energy-efficient built environment // 

Energies. - 11(8). doi:10.3390/en11081994  

Implementing energy-efficient solutions in a built environment is important for 

reaching international energy reduction targets. For advanced energy efficiency-

related solutions, computer-based decision support systems are proposed and 

rapidly used in a variety of spheres relevant to a built environment. Present 

research proposes a novel artificial neural network-based decision support system 

for development of an energy-efficient built environment. The system was 

developed by integrating methods of the multiple criteria evaluation and 
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multivariant design, determination of project utility and market value, and visual 

data mining by artificial neural networks. It enables a user to compose up to 

100,000,000 combinations of the energy-efficient solutions, analyze strengths and 

weaknesses of a built environment projects, provide advice for stakeholders, and 

calculate market value and utility degree of the projects. For visual data mining, 

self-organizing maps (type neural networks) are used, which may influence the 

choosing of the final set of alternatives and criteria in the decision-making 

problem, taking into account the discovered similarities of alternatives or criteria. 

A system was validated by the real case study on the design of an energy-efficient 

individual hou 

 

Kim, S. G., & Kang, J. Analyzing the discriminative attributes of products using 

text mining focused on cosmetic reviews // Information Processing and 

Management. - 54(6). - P. 938-957. doi:10.1016/j.ipm.2018.06.003  

Consumers evaluate products through online reviews, in addition to sharing their 

product experiences. Online reviews affect product marketing, and companies use 

online reviews to investigate consumer attitudes and perceptions of their products. 

However, when analyzing a review, it is often the case that specific contexts are 

not taken into consideration and meaningful information is not obtained from the 

analysis results. This study suggests a methodology for analyzing reviews in the 

context of comparing two competing products. In addition, by analyzing the 

discriminative attributes of competing products, we were able to derive more 

specific information than an overall product analysis. Analyzing the discriminative 

attributes in the context of comparing competing products provides clarity on 

analyzing the strengths and weaknesses of competitive products and provides 

realistic information that can help the company's management activities. 

Considering this purpose, this study collected a review of the BB Cream product 

line in the cosmetics field. The analysis was sequentially carried out in three 

stages. First, we extracted words that represent discriminative attributes by 
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analyzing the percentage difference of words. Second, different attribute words 

were classified according to the meaning used in the review by using latent 

semantic analysis. Finally, the polarity of discriminative attribute words was 

analyzed using Labeled-LDA. This analysis method can be used as a market 

research method as it can extract more information than a traditional survey or 

interview method, and can save cost and time through the automation of the 

program. 

 

Nayebi, M., Cho, H., & Ruhe, G. App store mining is not enough for app 

improvement // Empirical Software Engineering. - 23(5). - P. 2764-2794. 

doi:10.1007/s10664-018-9601-1  

The rise in popularity of mobile devices has led to a parallel growth in the size of 

the app store market, intriguing several research studies and commercial platforms 

on mining app stores. App store reviews are used to analyze different aspects of 

app development and evolution. However, app users’ feedback does not only exist 

on the app store. In fact, despite the large quantity of posts that are made daily on 

social media, the importance and value that these discussions provide remain 

mostly unused in the context of mobile app development. In this paper, we study 

how Twitter can provide complementary information to support mobile app 

development. By analyzing a total of 30,793 apps over a period of six weeks, we 

found strong correlations between the number of reviews and tweets for most apps. 

Moreover, through applying machine learning classifiers, topic modeling and 

subsequent crowd-sourcing, we successfully mined 22.4% additional feature 

requests and 12.89% additional bug reports from Twitter. We also found that 

52.1% of all feature requests and bug reports were discussed on both tweets and 

reviews. In addition to finding common and unique information from Twitter and 

the app store, sentiment and content analysis were also performed for 70 randomly 

selected apps. From this, we found that tweets provided more critical and objective 

views on apps than reviews from the app store. These results show that app store 
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review mining is indeed not enough; other information sources ultimately provide 

added value and information for app developers. 

 

Ok, A. O., & Ozdarici-Ok, A. Combining orientation symmetry and LM cues for 

the detection of citrus trees in orchards from a digital surface model // IEEE 

Geoscience and Remote Sensing Letters. doi:10.1109/LGRS.2018.2865003  

This letter proposes a new approach for the automated detection of citrus trees 

from a single digital surface model (DSM) input. The new approach combines 

orientation symmetry information and local maxima cues in a probabilistic manner. 

Experiments are performed on eight test DSMs generated from unmanned aerial 

vehicle (UAV) images, and the results reveal that the new approach is capable of 

detecting citrus trees with a high success (overall F -score of 92.5%). The 

performance of our approach is also compared with leading approaches from the 

literature and from our own previous work and provided superior or comparable 

results. 

 

Pan, Y., Huang, P., & Gopal, A. Board independence and firm performance in the 

IT industry: The moderating role of new entry threats // MIS Quarterly: 

Management Information Systems. - 42(3). - P. 979-999. 

doi:10.25300/MISQ/2018/14688  

Prior research on corporate governance has offered contradictory empirical 

evidence on the relationship between the independence of the board of directors 

(the degree to which the board consists of outside directors who are not affiliated 

with the company) and firm performance. Building on the contingency view of 

corporate governance, we argue that the presence of significant new entry threats 

(NET), a unique feature that differentiates the IT industry from many other 

industries, is a critical contextual variable that moderates this relationship. 

Leveraging a novel NET measure based on text mining, we show that facing high 

NET, firms with boards that have a higher proportion of independent directors, 
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who contribute to explorative organizational learning, carry out more effective 

monitoring, and offer independent opinions in strategic decision making, 

outperform firms with fewer independent board members. To address the 

endogeneity of board independence, we use the enactment of the Sarbanes-Oxley 

Act and related changes to the NYSE/NASDAQ listing rules as exogenous shocks; 

we show that our results are robust to the correction for endogeneity issues. 

Further, we show that our findings are generalizable to other high tech industries 

that face significant threats of new entry emerging from fast-moving industry 

dynamics. However, these results do not extend to slow-moving industries that 

have a stable market structure and thereby face lower and more homogenous levels 

of NET. We discuss the implications for future research, and provide managerial 

guidelines for practice as well. 

 

Pesaranghader, A., Viktor, H., & Paquet, E. Reservoir of diverse adaptive learners 

and stacking fast hoeffding drift detection methods for evolving data streams // 

Machine Learning. - 107(11). - P. 1711-1743. doi:10.1007/s10994-018-5719-z  

The last decade has seen a surge of interest in adaptive learning algorithms for data 

stream classification, with applications ranging from predicting ozone level peaks, 

learning stock market indicators, to detecting computer security violations. In 

addition, a number of methods have been developed to detect concept drifts in 

these streams. Consider a scenario where we have a number of classifiers with 

diverse learning styles and different drift detectors. Intuitively, the current ‘best’ 

(classifier, detector) pair is application dependent and may change as a result of the 

stream evolution. Our research builds on this observation. We introduce the 

Tornado framework that implements a reservoir of diverse classifiers, together 

with a variety of drift detection algorithms. In our framework, all (classifier, 

detector) pairs proceed, in parallel, to construct models against the evolving data 

streams. At any point in time, we select the pair which currently yields the best 

performance. To this end, we introduce the CAR measure, which is employed to 
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balance classification, adaptation and resource utilization requirements. We further 

incorporate two novel stacking-based drift detection methods, namely the 

FHDDMS and FHDDMS add approaches. The experimental evaluation confirms 

that the current ‘best’ (classifier, detector) pair is not only heavily dependent on the 

characteristics of the stream, but also that this selection evolves as the stream 

flows. Further, our FHDDMS variants detect concept drifts accurately in a timely 

fashion while outperforming the state-of-the-art. 

 

Wang, Y., Wang, S., Li, D., Miao, H., Zhang, H., Liu, Y., Yang, X. Research on 

intelligent fault diagnosis and early warning technology of gateway electrical 

energy metering device // Paper presented at the IOP Conference Series: Materials 

Science and Engineering. - 394(4). doi:10.1088/1757-899X/394/4/042099  

As the most important daily management work in power application, electrical 

energy metering is carried out throughout the whole process of power production, 

transmission and use. Ensuring the accurate and reliable operation of electric 

energy measurement is the key to establish a fair, just and orderly electric power 

marketing market. At present, there are many problems in the inspection process of 

electric power measurement device, which include large workload, long 

verification time, sampling accuracy and algorithm performance constraints. In this 

paper, the remote on-line diagnosis of electrical energy metering decice is studied. 

Based on a large amount of sampling datas of power measurement, voltage and 

current, it introduces the parallel computing in data mining. Based on support 

vector machine, data and task parallelization fault diagnosis modelsare 

established,the online real-time monitoring and failure warning for electric power 

measurement device is realized, which contains abnormal characteristics and fault 

state. The visualization method is used to upload the device failure pictures in time 

and the diversified fault early warning technology is adopted, in order that the staff 

can timely analyze the electrical energy metering device in the fault or abnormal 
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condition. In this way, the remote state monitoring and operation management 

level of the electrical energy metering device are improved. 

 

Yao, X., Zhu, D., Gao, Y., Wu, L., Zhang, P., & Liu, Y. A stepwise spatio-

temporal flow clustering method for discovering mobility trends // IEEE Access. 

doi:10.1109/ACCESS.2018.2864662 

Massive flows that represent the individual level of movements and 

communications can be easily obtained in the age of big data. Generalizing spatial 

and temporal flow patterns from such data is essential to demonstrate spatial 

connections and mobility trends. Clustering approaches provide effective methods 

to handle data sets that contain massive individual-level flows. However, existing 

flow clustering studies obscure the geometric properties of flow data, such as 

direction and length, which significantly indicate movement trends. In addition, 

temporal information is often ignored because previous approaches have mainly 

focused on the perspective of spatial clusters of flow data, resulting in a loss of 

temporal patterns. In this paper, we introduce new spatial and temporal similarity 

measurements between flows and propose a new clustering approach of flow data 

based on a stepwise strategy. This method can identify clusters from distinct flow 

distributions and discover significant spatio-temporal trends from large flow data. 

Simulated experiments with synthetic flows and a case study using Beijing taxi trip 

data are conducted to validate the usefulness of the proposed method. © 2013 

IEEE.    

 

Zhu, Q., & Li, Y. Agricultural research recommendation algorithm based on 

consumer preference model of e-commerce // Future Generation Computer 

Systems. - 88. - P. 151-155. doi:10.1016/j.future.2018.05.036 

Computer technology in agricultural e-commerce has great potentiality of 

development, but agricultural e-commerce platform market is still inefficient, 

making the agricultural recommendation not ideal. This paper studies the 
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application of computer algorithms in agricultural products electricity supplier, 

introduces agricultural products with its e-commerce and the accurate mining 

algorithms, constructs the characteristic information of consumer preference 

model, and constructs the agricultural product feature model and recommendation 

algorithm. In four aspects, an in-depth study of the exact recommendation 

algorithm was conducted. Based on the characteristics of agricultural products, the 

optimization of the traditional product recommendation process is a great help to 

improve the recommendation accuracy. 

 

Personal Finance Management 
 

Ataguba, J. E., Asante, A. D., Limwattananon, S., & Wiseman, V.  How to do (or 

not to do) ... a health financing incidence analysis // Health Policy and Planning. - 

33(3). - P. 436-444. doi:10.1093/heapol/czx188  

Financing incidence analysis (FIA) assesses how the burden of health financing is 

distributed in relation to household ability to pay (ATP). In a progressive financing 

system, poorer households contribute a smaller proportion of their ATP to finance 

health services compared to richer households. A system is regressive when the 

poor contribute proportionately more. Equitable health financing is often 

associated with progressivity. To conduct a comprehensive FIA, detailed 

household survey data containing reliable information on both a cardinal measure 

of household ATP and variables for extracting contributions to health services via 

taxes, health insurance and out-of-pocket (OOP) payments are required. Further, 

data on health financing mix are needed to assess overall FIA. Two major 

approaches to conducting FIA described in this article include the structural 

progressivity approach that assesses how the share of ATP (e.g. income) spent on 

health services varies by quantiles, and the effective progressivity approach that 

uses indices of progressivity such as the Kakwani index. This article provides some 

detailed practical steps for analysts to conduct FIA. This includes the data 
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requirements, data sources, how to extract or estimate health payments from survey 

data and the methods for assessing FIA. It also discusses data deficiencies that are 

common in many low- and middle-income countries (LMICs). The results of FIA 

are useful in designing policies to achieve an equitable health system. 

 

Diraditsile, K., & Nyadza, M. Life after institutional care: Implications for research 

and practice // Child and Family Social Work. - 23(3). - P. 451-457. 

doi:10.1111/cfs.12436  

This study sought to investigate the lived experiences of care leavers from 

institutional care facility in Botswana. The study objectives were to explore the 

challenges faced by children after leaving the institutional care and to identify 

services that can be offered to them in preparation for life in a society in general. 

The study adopted a cross-sectional qualitative research approach, and data were 

collected through in-depth interviews that were qualitatively analysed. Thirty 

participants was sampled, and there were divided into 2 sections comprising care 

leavers and key informants who were part of the institutional care staff. They were 

selected using purposive and snowball sampling methods. The findings confirm 

that institutional care has both positive and negative effects on care leavers in the 

sense that it provides children with educational opportunities, family, and strong 

interrelation skills. Furthermore, the study findings show that during children's stay 

in the institutional care, they are sometimes neglected by housemothers that affect 

their transition into mainstream society. Moreover, the study findings reveal that 

care leavers encounter many challenges ranging from finance management to 

unemployment, discrimination from the society, and poverty. Lastly, future 

research, policy direction, and implications are discussed. 

 

Dubauskas, G. National finance sustainability perception - the evidence from the 

last crisis in baltics // Journal of Security and Sustainability Issues. - 7(4). - P. 635-

642. doi:10.9770/jssi.2018.7.4(2)  
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National finance sustainability is likely an essential issue for the country's 

development. These aggregated perceptions change the nation's public sector and 

the security of citizens' lives. Therefore, a significant focus on the broad 

improvement of finance studies could be an essential issue. Besides, that activity 

could be organized in connection with the applicable higher education programs. 

On the other hand, the government's finance management understanding is treated 

differently in various countries. That is becoming increasingly essential condition 

that such a discussion does not directly benefit the common development of 

financial education in recent years. One of the possible ways to deal with personal 

finances in different economic conditions could be changing attitudes to finance 

knowledge among top management in universities. The young people could be 

supported by financial education programs that are clearly incorporated into their 

underground or postgraduate courses. The correct management of these programs 

helps to improve student learning experience and the economic well-being. 

Moreover, the learning based on the transparent public administration believably 

educate patriots of the country and the peoples' intolerance to non-transparent 

activities of public servants. The other important task of the paper is to reveal how 

public debt and public spending management could influence the issues of fiscal 

policy sustainability. In addition, this paper also tries to clarify questions about 

economic importance on financial education in the all levels of studies. 

Furthermore, the theoretical task of the paper is to show the size of the government 

debt, government debt service and expenditure in Lithuania and Latvia, during the 

last crisis in the first decade of the twenty first century. Then the overpaid debt 

services can be given to the hypothesis that an ordinary individual has less than EU 

average standard of financial and/or economical education. This conceptualization 

of the tax burden can encourage each citizen of the country to be responsible for 

the public servants' activity and for the transparency of a budget planning process. 

The public revenue improvement is a really challenging procedure. Since using the 

same concept of taxes as fixed costs for public sector when person directly 
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received nothing, but additional payments for the majority of public sector 

services. Therefore, confusion of terms is fairly constant, which once again shows 

the need for public finances literacy in the all areas of study programs for scholars. 

An authorized Lithuania's tax burden usually comprises more than thirty percent 

from the country's nominal gross domestic product in recent years. Nevertheless, 

political leaders and experts are suggesting the necessity of increasing Lithuania's 

accumulated tax burden. However, there may be a fundamental mistake that social 

insurance contributions and compulsory health insurance contributions to the funds 

are not calculated into private individuals and legal entities tax burden. Fortunately 

the last year's budget already considers social payments as a part of tax revenues. 

Unfortunately there are diminutive amount of signs in the continuity of Lithuania's 

fiscal policy in the twenty first century. 

 

Elliehausen, G., & Hannon, S. M. The credit card act and consumer finance 

company lending // Journal of Financial Intermediation. - 34. - P. 109-119. 

doi:10.1016/j.jfi.2018.01.007  

The Credit Card Accountability and Disclosure Act (CARD Act) of 2009 restricted 

several risk management practices of credit card issuers. Using a quasi-

experimental design with credit bureau data on consumer lending, we find 

evidence consistent with the hypothesis that the act's restrictions on risk 

management practices contributed to a large decline in bank card holding by higher 

risk, nonprime consumers but had little effect on prime consumers. Looking at 

consumer finance loans, historically a source of credit for higher risk consumers, 

we find greater reliance on such loans by nonprime consumers in states with high 

consumer finance rate ceilings following the CARD Act than by nonprime 

consumers in states with low rate ceilings or by prime consumers. That nonprime 

consumers in states with high consumer finance rate ceilings relied more heavily 

on consumer finance loans suggests that consumer finance loans were a substitute 

for subprime credit cards for risky consumers when rate ceilings permit such loans 
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to be profitable. Consumer finance loans would not be available to many higher 

risk, nonprime consumers in low rate states because such loans would be 

unprofitable, and prime consumers would not need consumer finance loans 

because other less expensive types of credit would generally be available to them. 

 

Entzeridou, E., Markopoulou, E., & Mollaki, V. Public and physician's 

expectations and ethical concerns about electronic health record: Benefits outweigh 

risks except for information security // International Journal of Medical 

Informatics. - 110. - P. 98-107. doi:10.1016/j.ijmedinf.2017.12.004  

Introduction: Electronic Health Record systems (EHRs) offer numerous benefits in 

health care but also pose certain risks. As we progress toward the implementation 

of EHRs, a more in-depth understanding of attitudes that influence overall levels of 

EHR support is required. Objectives: To record public and physicians’ awareness, 

expectations for, and ethical concerns about the use of EHRs. Methods: A 

convenience sample was surveyed for both the public and physicians. The Public's 

Questionnaire was distributed to the public in a printed and an online version. The 

Physicians’ Questionnaire was distributed to physicians in an online version. The 

questionnaires requested demographic characteristics followed by close-ended 

questions enquiring about awareness, perceived impact, perceived risks, and 

ethical issues raised by EHR use. Results: In total, 46% of the public and 91% of 

physicians were aware of EHRs. Physicians’ and public opinions were comparable 

concerning the positive impact of EHRs on better, more effective, and faster 

decisions on the patients’ health, on better coordination between hospitals/clinics 

and on quality and reduced cost of health care. However, physicians were 

concerned that an EHR system would be a burden for their finances, for their time 

concerning training on the system, for their everyday workload and workflow. The 

majority of the public generally agreed that they would worry about the possibility 

that a non-authorized, third party might gain access to their personal health 

information (48.8%), and that they would worry about future discriminations due 
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to possible disclosure of their health information (48.8%). Most physicians 

disagreed that EHRs will disrupt the doctor-patient relationship (58.1%) but they 

would worry about the safety of their patients’ information (53.1%). Overall, both 

the public and physicians were in favor of the implementation of an EHR system, 

evaluating that possible benefits are more important than possible risks. The 

majority of the public believed that physicians should have full access to an EHR 

(90.9%), whereas nursing staff, pharmacists, laboratory staff, and other healthcare 

professional should have partial access. Conclusions: The factors identified in the 

present study present actionable insights that may increase awareness about EHRs. 

The survey illustrates that both the public and physicians acknowledge the benefits 

and support EHRs on the condition that sufficient guarantees are provided about 

privacy and security. 

 

Garcia, A., Calle, L., Raymundo, C., Dominguez, F., & Moguerza, J. M. Personal 

data protection maturity model for the micro financial sector in peru // Paper 

presented at the 2018 4th International Conference on Computer and Technology 

Applications, ICCTA 2018. - P. 20-24. doi:10.1109/CATA.2018.8398649  

The micro financial sector is a strategic element in the economy of developing 

countries since it facilitates the integration and development of all social classes 

and let the economic growth. In this point is the growth of data is high every day in 

sector like the micro financial, resulting from transactions and operations carried 

out with these companies on a daily basis. Appropriate management of the 

personal data privacy policies is therefore necessary because, otherwise, it will 

comply with personal data protection laws and regulations and let take quality 

information for decision-making and process improvement. The present study 

proposes a personal data protection maturity model based on international 

standards of privacy and information security, which also reveals personal data 

protection capabilities in organizations. Finally, the study proposes a diagnostic 

and tracing assessment tool that was carried out for five companies in the micro 
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financial sector and the obtained results were analyzed to validate the model and to 

help in success of data protection initiatives. 

 

Giebel, C. M., Flanagan, E., & Sutcliffe, C. Predictors of finance management in 

dementia: Managing bills and taxes matters // International Psychogeriatrics. 

doi:10.1017/S1041610218000820  

Objectives:Finance management skills deteriorate early on in dementia, and can 

influence the ability to maintain control over personal affairs. The aim of this study 

was to assess the contributions of different types of cognition and motor 

functioning to finance management.Design:Cross-sectional analysis using 

secondary data.Setting:Community living.Participants:Baseline data from the 

Uniform Data Set from the National Alzheimer's Coordinating Centers were 

obtained and extracted up until December 2016.Measurements:Measures on 

everyday functioning (Functional Assessment Questionnaire) and cognition 

(memory, executive functioning, and language), the Clinical Dementia Rating 

scale, and questions on Parkinsonian motor symptoms (gait disturbance, falls, 

tremors, and slowness) were included. Data were analyzed using bivariate 

correlation and linear regression analyses.Results:A total of 9,383 participants 

were included in the analysis (Alzheimers disease (AD) = 8,201; behavioral variant 

fronto-temporal dementia (bvFTD) = 796; Dementia with Lewy Bodies (DLB) = 

386). Cognition and motor functioning varied significantly across AD, bvFTD, and 

DLB, with poorer motor functioning and poorer finance management skills in DLB 

than in AD and bvFTD. In the regression models, slowness, verbal fluency, 

executive functioning, and language, followed by age, gender, and diagnosis 

accounted for 13.8% of the variation in managing bills, and for 11.4% of the 

variation in managing taxes.Conclusion:Maintaining finance management abilities 

for as long as possible is important for people with dementia, to avoid potential 

financial exploitation. Findings from this study highlight avenues to pursue to 
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delay deterioration in managing bills and taxes, and help maintain financial 

control. 

 

Hsu, H., Kuo, T., Lin, J., Hsu, W., Yu, C., Chen, Y., Yu, M. A cross-disciplinary 

successful aging intervention and evaluation: Comparison of person-to-person and 

digital-assisted approaches // International Journal of Environmental Research and 

Public Health. - 15(5). doi:10.3390/ijerph15050913  

Background: Successful aging has been the paradigm of old-age life. The purpose 

of this study was to implement and evaluate a cross-disciplinary intervention 

program using two approaches for community-based older adults in Taichung, 

Taiwan. Methods: The content of the intervention included successful aging 

concepts and preparation, physical activity, chronic disease and health 

management, dietary and nutrition information, cognitive training, emotional 

awareness and coping skills, family relationship and resilience, legal concepts 

regarding financial protection, and Internet use. The traditional person-to-person 

(P2P) intervention approach was implemented among participants at urban centers, 

and the personal-and-digital (P&D) intervention approach was implemented 

among participants at rural centers; before the P&D group received the 

intervention, participants were assessed as the control group for comparison. 

Results: Healthy behavior and nutrition improved for the P2P group, although not 

significantly. Strategies for adapting to old age and reducing ineffective coping 

were significantly improved in the P2P group. The ability to search for health 

information improved in the P&D group, and knowledge of finance-related law 

increased in the P2P group. Conclusion: A continuous, well-designed and 

evidence-based intervention program is beneficial for improving the health of older 

adults, or at least delaying its decline. 
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Jeong, Y., Park, K., & Kim, D. Study on management alternatives on agile method 

based financial security software project // Journal of Theoretical and Applied 

Information Technology. - 96(6). - P. 1690-1700.  

In tandem with development of information technologies, telecommunication 

environment, infrastructure and device etc. are getting smarter and converged. As 

non-facing service transactions are expanded, financial institutions provide internet 

banking service, which customers are using with convenience. Accordingly, the 

information system market related with finance is anticipated to experience much 

changes in system setup due to change in business and financial environment, and 

upgrade or new development is continuously performed. However due to the 

development of informatized society, hacking and virus attack technics are 

becoming sophisticated and diversified, and also as the cases of infringement of 

personal privacy etc. are continuously occurring, much efforts are required to 

resolve these situations. Especially, the current attack paradigm on electronic 

financial service is concentrated on the customers using electronic finance, so the 

need for security system is ever increasing to resolve this situation. However, in 

pursuit of any effort to resolve such situation by proceeding financial security 

related project, mostly the time and cost incurred for the project is burdensome. 

Especially, most of such projects accompany numerous risks, and representatively 

any change in requirements of customers is exercising so heavy influence as to 

determine the success of the project. Any change in requirements related to 

financial security shall be immediately processed, but delay of project often occurs 

due to poor communication between developer and customer. In this regard, this 

thesis proposes the system to compose development team based on Agile Methods, 

to differentiate the role of team members and manage the project period, in case 

financial security software project is performed while development period and 

development cost is fixed. Also in order to verify the proposed system, actual 

project is implemented and comparison is made with the waterfall model which is 

the traditional development methodology. The result of verification shows effect of 
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reduced number of 8% days required for development saving effect. By the 

proposed system, it is expected that successful progress of financial security 

related software project would be possible. In the future, subsequent studies on 

flexible expandability and systematic management methodology are necessary. 

 

Leyden, J., Pavlakis, N., Chan, D., Michael, M., Clarke, S., Khasraw, M., & Price, 

T. Patient-reported experience of the impact and burden of neuroendocrine tumors: 

Oceania patient results from a large global survey // Asia-Pacific Journal of 

Clinical Oncology. - 14(3). - P. 256-263. doi:10.1111/ajco.12785  

Aim: Despite the considerable impact of neuroendocrine tumors (NETs) on 

patients’ lives, the patient journey is not well documented. The aim of this survey 

was to identify the impact and burden of NETs from the patient perspective. 

Methods: This was a self-reported global survey regarding NET 

knowledge/awareness, disease impact/management, interaction with medical 

teams, and desired improvements. One hundred thirty-eight patients (7% of the 

global study) in the Oceania region answered closed-ended questions using graded 

descriptors on their experience of living with NETs. Results: The personal lives of 

patients were negatively impacted by NETs, including overall energy levels (72%, 

99/138), emotional health (66%, 91/138), and finances (56%, 77/138). Eighty-one 

percent (22/27) of patients not currently working stated that their NET was the 

reason they were not employed. Of those still working, taking days off work (64%, 

39/61), working reduced hours (44%, 27/61) and stopping work for a period of 

time (31%, 19/61) were the most frequently reported outcomes of having a NET. 

Although most patients felt supported by their medical team (53% [73/138] 

reported being extremely or very supported by healthcare professionals in general), 

patients also identified areas for improvement in patient care. Better access to 

NET-specific treatments (58%, 80/138), more awareness about NETs (58%, 

80/138) and materials to help patients better explain their condition (52%, 72/138) 

were indicated by patients as ways to help them live better with their disease. 
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Conclusion: The survey demonstrated a considerable burden of NETs on patients’ 

lives and identified areas for improvements in long-term management. 

 

Mahpour, A., & Mortaheb, M. M. Financial-based incentive plan to reduce 

construction waste // Journal of Construction Engineering and Management. - 

144(5). doi:10.1061/(ASCE)CO.1943-7862.0001461  

Construction materials wastage has always been a problem in construction 

projects. This study was conducted to address a long-standing debate in the area of 

construction waste reduction: financially incentivizing or penalizing during 

construction. After a questionnaire survey, it was found that construction industry 

experts prefer financial-based incentive plans to levying. Accordingly, a financial-

based incentive plan was developed based on guidelines elicited from comments of 

the respondents, content analysis, and plugging gaps of previous incentive-based 

plans. In this plan, the stakeholders are incentivized to save money by reducing 

quantities of purchased materials, wasted materials, landfilled wastes, and illegally 

dumped wastes. The saving is to be shared among the stakeholders. To investigate 

the plan's usefulness, the plan was applied to a real construction project through 

which its serviceability was confirmed. The results of this study uncovered that 

incentivizing provides better results compared to penalizing in construction waste 

reduction. The main explanation for this observation is that incentivizing promotes 

ethics, is more efficient, and is more compatible with sustainable development 

goals. In addition, viability and on-site waste reduction via promoting professional 

ethics and motivating stakeholders are determined to be key factors of a successful 

financial-based incentive plan. In summary, this paper contributes to the 

construction engineering and management, built environment, and sustainable 

construction global communities by comparing incentive-based and penalty-based 

construction waste reduction schemes; providing evidence of preference for 

incentivizing by enumerating its advantages over penalizing; and finally, 

introducing professional ethics and personal motivation as two important factors in 
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significant construction waste reduction as well as sustainable building materials 

management. This is accomplished by basing the design of a reward plan on 

motivating project stakeholders and developers that is focused on detailed net 

benefit calculation being applicable to construction projects regardless of their 

type, geographic location, and kind of construction waste they generate. 

 

Mense, A., & Athanasiadis, L. Concept for sharing distributed personal health 

records with blockchains // Studies in Health Technology and Informatics.  - 251. - 

P. 7-10. doi:10.3233/978-1-61499-880-8-7  

The characteristics of the 'blockchain' technology and especially its decentralized 

nature lead to the notion of neutrality, censorship resistance, and absolute truths, 

which makes the concept interesting for many different domains, such as finance, 

supply chain management, or the energy sector-of course also for the healthcare 

area (eHealth). Blockchains also offer the possibility for well-known access points 

for a distributed system with easy to use and simple to integrate programming 

interfaces, which makes it interesting as a central point for electronic healthcare 

data exchange in a distributed environment. This paper presents a concept for 

integrating and sharing distributed personal healthcare records based on smart 

contracts implemented on an Ethereum blockchain. 

 

Parei, A., & Hamidi, H. A method for FIDO management through biometric 

technology in IOT // Iranian Journal of Information Processing Management. - 

33(2). - P. 803-856.  

Internet of Things (IOT) is a newly developed concept in the world of technology 

and communication which provides the ability to transfer technological 

information to everything, including human, animals, or objects, through 

communication networks such as internet or intranet. Biometric technology offers 

various applications. The main objective is to provide an appropriate alternative for 

control systems with traditional access. It is also utilized for personal protection or 
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corporate finance. Simultaneous application of Biometric technology and Fast 

Identity Online (FIDO) may advance interaction with objects and authentication of 

those who want to access crucial information. Furthermore, the authentication of 

individuals is a more accurate and faster process. This process is much more costly 

and time-consuming. This article presents a new approach for utilizing biometric 

technology in IOT, in order to manage biometric in IOT. The results demonstrate 

that fingerprint biometry obtains the highest priority as compared to other 

biometric techniques used in IOT, while it imposes the lowest implementation 

costs. Moreover, it provides a high level of security for the system management. 

 

Quintini, C., Martins, P. N., Shah, S., Killackey, M., Reed, A., Guarrera, J., & 

Axelrod, D. A. Implementing an innovated preservation technology: The american 

society of transplant surgeons’ (ASTS) standards committee white paper on ex situ 

liver machine perfusion // American Journal of Transplantation. - 18(8). - P. 1865-

1874. doi:10.1111/ajt.14945  

The pervasive shortage of deceased donor liver allografts contributes to significant 

waitlist mortality despite efforts to increase organ donation. Ex vivo liver perfusion 

appears to enhance preservation of donor organs, extending viability and 

potentially evaluating function in organs previously considered too high risk for 

transplant. These devices pose novel challenges for organ allocation, safety, 

training, and finances. This white paper describes the American Society of 

Transplant Surgeons’ belief that organ preservation technology is a vital advance, 

but its use should not change fundamental aspects of organ allocation. Additional 

data elements need to be collected, made available for organ assessment by 

transplant professionals to allow determination of organ suitability in the case of 

reallocation and incorporated into risk adjustment methodology. Finally, further 

work is needed to determine the optimal strategy for management and oversight of 

perfused organs prior to transplantation. 
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Qureshi, R. I., Zha, P., Kim, S., Hindin, P., Naqvi, Z., Holly, C., Ritch, W. Health 

care needs and care utilization among lesbian, gay, bisexual, and transgender 

populations in new jersey // Journal of Homosexuality. - 65(2). - P. 167-180. 

doi:10.1080/00918369.2017.1311555  

The purpose of this study was to explore prevalent health issues, perceived barriers 

to seeking health care, and utilization of health care among lesbian, gay, bisexual, 

and transgender (LGBT) populations in New Jersey. A cross-sectional online 

survey was administered to 438 self-identified LGBT people. Results identified 

health needs, which included management of chronic diseases, preventive care for 

risky behaviors, mental health issues, and issues related to interpersonal violence. 

Barriers to seeking health care included scarceness of health professionals 

competent in LGBT health, inadequate health insurance coverage and lack of 

personal finances, and widely dispersed LGBT inclusive practices making 

transportation difficult. There is a need for better preparation of health care 

professionals who care for LGBT patients, to strengthen social services to improve 

access and for better integration of medical and social services. 

 

Singh, P., Uparna, J., Karampourniotis, P., Horvat, E. -., Szymanski, B., Korniss, 

G., Uzzi, B. Peer-to-peer lending and bias in crowd decision-making // PLoS ONE. 

- 13(3). doi:10.1371/journal.pone.0193007  

Peer-to-peer lending is hypothesized to help equalize economic opportunities for 

the world’s poor. We empirically investigate the “flat-world” hypothesis, the idea 

that globalization eventually leads to economic equality, using crowdfinancing 

data for over 660,000 loans in 220 nations and territories made between 2005 and 

2013. Contrary to the flat-world hypothesis, we find that peer-to-peer lending 

networks are moving away from flatness. Furthermore, decreasing flatness is 

strongly associated with multiple variables: relatively stable patterns in the 

difference in the per capita GDP between borrowing and lending nations, ongoing 

migration flows from borrowing to lending nations worldwide, and the existence of 
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a tie as a historic colonial. Our regression analysis also indicates a spatial 

preference in lending for geographically proximal borrowers. To estimate the 

robustness for these patterns for future changes, we construct a network of 

borrower and lending nations based on the observed data. Then, to perturb the 

network, we stochastically simulate policy and event shocks (e.g., erecting walls) 

or regulatory shocks (e.g., Brexit). The simulations project a drift towards rather 

than away from flatness. However, levels of flatness persist only for randomly 

distributed shocks. By contrast, loss of the top borrowing nations produces more 

flatness, not less, indicating how the welfare of the overall system is tied to a few 

distinctive and critical country–pair relationships. © This is an open access article, 

free of all copyright, and may be freely reproduced, distributed, transmitted, 

modified, built upon, or otherwise used by anyone for any lawful purpose. The 

work is made available under the Creative Commons CC0 public domain 

dedication. 

 

Sivam, S. P. S. S., Rajendrakumar, S., Karuppiah, S., Rajasekaran, A., & 

Saravanan, K. Automatic variant selection of gearbox coupling flange - 

manufacturing execution systems integration and intelligence // Paper presented at 

the IEEE International Conference on Power, Control, Signals and Instrumentation 

Engineering, ICPCSI 2017. - P. 905-911. doi:10.1109/ICPCSI.2017.8391843  

The globalization of the economy and also the associated factors of accelerating 

effectiveness in production, shortening innovation cycles, safeguarding original 

quality, etc. are regularly augmenting the pressure on the assembly business. The 

MES (Manufacturing Execution Systems) system uses online data to bridge the 

gap between the Planning system and also the Controlling system and manage the 

present application of producing resources wherever synchronization with different 

business activities is that the core. MES systems give the bridge between 

management and business systems and are accessed by a spread of individuals 

across diverse business functions like production and maintenance personals, 
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engineers, finance, and management. The task of the producing system becomes 

even a lot of strenuous for adopting the common approach for rim assembly 

method and ever evolving producing processes for assembly search. The execution 

deals with interference and protection of the operator from aggregation wrong 

coupling side to the weak variant of a casing. Here the problem was incapability of 

employee to recollect 13 no of variants and their similar sort of output rim that 

ends up in the illegal assembly of coupling rim and its model throughout peak 

production. The problem is more elevated by following factors, Poor management 

for loading of coupling rim at the heater, Not planned concerning the multi variant 

of coupling rim throughout method style, No data concerning the variant sort for 

the operator, Manual Trigger for operator by characteristic the variant sort, Variant 

description isn't clear to operator as he should browse the variant code and it 

contains fourteen digit range, Cycle time is a lot of for characteristic the variant 

sort. Attributable to alternate changes of variant within the mechanical system 

operator typically get confused concerning the variant and new variant introduction 

no management for variant interchanging. to beat the on top of drawback, the MES 

is enforced at vehicle assembly that successively saves work value of 453 INR per 

gearbox, work time of 2 hr per gearbox, production loss of 8 trucks. Conclusions 

successfully conjointly embrace supporting information and proposals of more use. 

 

Sydekum, R. Can consumers bank on financial services being secure with GDPR? 

// Computer Fraud and Security. - 2018(6). - P. 11-13. doi:10.1016/S1361-

3723(18)30054-X  

The face of finance is changing. Everywhere you look, institutions are abandoning 

the high street and moving to faster, more responsive 24-hour online services to 

meet customer demand. Yet, as digital engagement increases, hacker groups are 

changing the game and expanding their footprints of destruction with sophisticated 

tools to infiltrate operations, attack critical applications and gain access to data. 

Ralf Sydekum of F5 Networks believes that the EU's General Data Protection 
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Regulation (GDPR) might lead to better data management and greater 

transparency, and will force organisations to improve their security. On the other 

hand, businesses that ignore requirements for transparency and fairness will suffer 

severe reputational and financial consequences. 

 

Weiss, H. Lifecycle planning and responsibility: Prospection and retrospection in 

germany // Ethnos. - P. 1-17. doi:10.1080/00141844.2018.1484505  

Financialisation confronts households in the form of planning and risk 

management along standardised lifecycle stages like starting a family or preparing 

for retirement. The finance sector in Germany represents this as the exercise of 

responsibility. Yet German government institutions have long encouraged and 

rewarded a different kind of responsibly, manifested in prudent study, work and 

consumption habits. In this paper, I tease out from life histories of German retirees 

their nonchalance about planning, antipathy toward finance and strong sense of 

personal effort and investment. Contrasting them with the contingency and 

treacherousness of financial planning, I argue that financialisation is preceded by 

ideological work, which redefines responsibility according to its own needs and in 

so doing, obscures its stakes. 

 

Zhang, A. C., Fang, J., Jacobsen, B., & Marshall, B. R. Peer effects, personal 

characteristics and asset allocation // Journal of Banking and Finance. - 90. - P. 76-

95. doi:10.1016/j.jbankfin.2018.03.001 

We study the relative importance of social factors (including household, 

workplace, and neighborhood peer effects) and personal characteristics (including 

age, gender, tax rates, and funds under management) for asset allocation decisions. 

The most important factors (in order) are household peer effects, personal 

characteristics and workplace peer effects. Neighborhood peer effects and financial 

advice play a less important role. We use instrumental variables for both household 
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and workplace peer effects and find results that are consistent with causal peer 

effects. 

 

Management of the financial portfolio 
 

Baeckström, Y., Silvester, J., & Pownall, R. A. J. Millionaire investors: Financial 

advisors, attribution theory and gender differences // European Journal of Finance. 

- 24(15). - P. 1333-1349. doi:10.1080/1351847X.2018.1438301  

To date little attention has been paid to how social cognitive bias can influence 

how financial advisors interpret and respond to the needs of millionaire investors, 

and if this varies depending on the gender of the investor. This research 

investigates whether experienced professional financial advisors who work with 

millionaire investors make different attributions for the control and knowledge that 

investors have of their investments, and if they make different investment portfolio 

recommendations to equivalent male and female investors. Using methodology 

novel to finance, this vignette-based study that controls for gender finds evidence 

that professional financial advisors judge millionaire female investors to have less 

control over their investment portfolios relative to men. Empirical results also 

show that female advisors judge women to be less knowledgeable about 

investments than men. Despite such perceptual differences, advisors recommend 

equally risky portfolios to male and female investors. These results have 

implications for wealth management institutions and the monitoring of financial 

advisors for millionaire individuals. 

 

Beguši , S., Kostanj ar, Z., Eugene Stanley, H., & Podobnik, B. Scaling properties 

of extreme price fluctuations in bitcoin markets // Physica A: Statistical Mechanics 

and its Applications. - 510. - P. 400-406. doi:10.1016/j.physa.2018.06.131  

Detection of power-law behavior and studies of scaling exponents uncover the 

characteristics of complexity in many real world phenomena. The complexity of 
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financial markets has always presented challenging issues and provided interesting 

findings, such as the inverse cubic law in the tails of stock price fluctuation 

distributions. Motivated by the rise of novel digital assets based on blockchain 

technology, we study the distributions of cryptocurrency price fluctuations. We 

consider Bitcoin returns over various time intervals and from multiple digital 

exchanges, in order to investigate the existence of universal scaling behavior in the 

tails, and ascertain whether the scaling exponent supports the presence of a finite 

second moment. We provide empirical evidence on slowly decaying tails in the 

distributions of returns over multiple time intervals and different exchanges, 

corresponding to a power-law. We estimate the scaling exponent and find an 

asymptotic power-law behavior with 2< <2.5 suggesting that Bitcoin returns, in 

addition to being more volatile, also exhibit heavier tails than stocks, which are 

known to be around 3. Our results also imply the existence of a finite second 

moment, thus providing a fundamental basis for the usage of standard financial 

theories and covariance-based techniques in risk management and portfolio 

optimization scenarios 

 

Benlemlih, M., Jaballah, J., & Peillex, J. Does it really pay to do better? exploring 

the financial effects of changes in CSR ratings // Applied Economics. - 50(51). - P.  

5464-5482. doi:10.1080/00036846.2018.1486997  

Previous literature on the link between corporate social responsibility (CSR) and 

financial performance has focused mainly on the financial implications of a firm’s 

level of CSR without considering the potential effects on financial performance of 

variations in CSR rating. We try to fill this gap by studying whether variations in a 

firm’s CSR rating affect systematic risk, firm value, and portfolio performance. 

First, our results show that an increase in firms’ CSR efforts, as reflected by an 

increase in their CSR ratings, significantly reduces systematic risk. Second, a 

positive variation in CSR ratings significantly improves firm value. Finally, from a 

portfolio perspective, a strategy that consists of buying stocks that have 
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experienced a CSR ratings increase and selling stocks that have experienced a CSR 

ratings decrease (or remain stable) leads to lower financial performance. Taken 

together, our findings provide new evidence and financial implications for firms 

and portfolio managers 

 

Chandrinos, S. K., Sakkas, G., & Lagaros, N. D. AIRMS: A risk management tool 

using machine learning // Expert Systems with Applications. - 105. - P. 34-48. 

doi:10.1016/j.eswa.2018.03.044  

In this work, an innovative approach to exploit the true potentials of machine 

learning (ML) by the financial industry is presented; using ML technology not as a 

source of investment ideas but as a consultant for trading decisions. In particular, 

the artificial intelligent risk management system (AIRMS) is presented that 

introduces one of the first efforts in the literature to utilize supervised ML as a risk 

management tool. Two AIRMSs systems are developed based on two well-known 

ML algorithms, i.e. artificial neural networks and decision trees. These two 

systems are applied into the five major currency pairs (FOREX) using signals 

obtained from an existing technical breakout trading strategy introduced in 

previous study by the authors, covering a seven-year period (2010–2016). 

Technical indicators and times series of the past entry points feed AIRMS in order 

to classify produced signals from the trading strategy into two classes: profitable 

and not. Constructing new portfolios using signals classified only as profitable 

resulted in an increased profit of more than 50% compared to the original ones. In 

this work, technical improvements are also proposed on the application of ML 

algorithms to financial data related to evaluation metrics and smoothing inputs. 

The obtained results revealed that the two AIRMSs can achieve impressive 

improvements to the performance of already profitable portfolios and proved that 

using ML to build risk management tools is very promising. 
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Essid, H., Ganouati, J., & Vigeant, S. A mean-maverick game cross-efficiency 

approach to portfolio selection: An application to paris stock exchange // Expert 

Systems with Applications. - 113. - P. 161-185. doi:10.1016/j.eswa.2018.06.040  

We propose a novel framework to portfolio selection based on a combination 

between the maverick index and Data Envelopment Analysis (DEA) game cross-

efficiency approach. While game cross-efficiency is developed as a remedy for 

weight multiplicity in the original cross-efficiency and peer-evaluation, we 

improve its use as a tool for portfolio selection. In our analysis, each financial asset 

is viewed as a player competing for investment funds through boosting its ranking 

compared to its opponents. Thus, a set of unique Nash equilibrium DEA scores to 

shares are provided. In addition to unique rank among financial assets, we suggest 

the deviation from the equilibrium rating score, the maverick index, as a consistent 

risk measure, that can be used as a good indicator for sensitivity to environment 

volatility in portfolio management. The empirical part employs a large database of 

European firms listed in Paris Stock Exchange to demonstrate that our approach 

can constitute a promising tool for stock portfolio selection. We show that the 

resulting portfolio is well diversified and yields higher risk-adjusted returns than 

other benchmark portfolios for a 6-year sample period from 2010 to 2015. 

 

Henriquez, R., Wenzel, G., Olivares, D. E., & Negrete-Pincetic, M. Participation of 

demand response aggregators in electricity markets: Optimal portfolio 

management // IEEE Transactions on Smart Grid. - 9(5). - P. 4861-4871. 

doi:10.1109/TSG.2017.2673783  

Demand response (DR) is a versatile way of providing flexibility in power 

systems. In order to manage the flexibility of a large number of scattered DR 

resources, in the context of electricity markets, they must be aggregated by a new 

participant called the DR aggregator. This paper presents an optimization model to 

determine the optimal operation of a DR aggregator that manages a portfolio of DR 

programs in wholesale electricity markets. The aggregator is considered to be a 
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strategic participant in the real-time market. The portfolio is composed of various 

contracts of load curtailment and flexible loads that can be executed for hourly 

load change. Uncertainty of market prices and balancing requirements are 

represented through a set of scenarios based on historical data. The proposed 

model is a stochastic bi-level mathematical program that is reformulated as a 

mixed-integer linear program. Several case studies with numerical results are 

presented. 

 

Jafarzadeh, H., Akbari, P., & Abedin, B. A methodology for project portfolio 

selection under criteria prioritisation, uncertainty and projects interdependency – 

combination of fuzzy QFD and DEA // Expert Systems with Applications. - 110. - 

P. 237-249. doi:10.1016/j.eswa.2018.05.028  

Resources of an organisation (people, time, money, equipment, etc) are never 

endless. As such, a constant and continuous challenge for decision makers is to 

decide which projects should be given priority in terms of receiving critical 

resources in a way that the organisation's productivity and profitability is best 

guaranteed. Previous literature has already developed a plenitude of project 

portfolio selection methodologies ranging from simple scoring to complex 

mathematical models. However, most of them too often fail to propose one 

integrated and seamless method that can simultaneously take into account three 

important elements: (1) prioritisation of selection criteria over each other, (2) 

uncertainty in decision-making, and (3) projects interdependencies. This paper 

aims to fill this gap by proposing an integrated method that can simultaneously 

address all these three aspects. The proposed method combines Quality Function 

Development (QFD), fuzzy logic, and Data Envelopment Analysis (DEA) to 

accounts for prioritisation, uncertainty and interdependency. We then apply this 

method in a numerical example from a real world case to illustrate the applicability 

and efficacy of the proposed methodology. 
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Josa-Fombellida, R., López-Casado, P., & Rincón-Zapatero, J. P. Portfolio 

optimization in a defined benefit pension plan where the risky assets are processes 

with constant elasticity of variance // Insurance: Mathematics and Economics. - 82. 

- P. 73-86. doi:10.1016/j.insmatheco.2018.06.011  

The paper studies the optimal asset allocation problem of a defined benefit pension 

plan that operates in a financial market composed of risky assets whose prices are 

constant elasticity variance processes. The benefits paid to the participants are 

deterministic. The contributions to the fund are designed by a spread amortization 

method, which takes into account the size of the unfunded actuarial liability, 

defined as the difference between the actuarial liability and the fund assets. We 

address the case where the fund manager wishes to minimize the solvency risk at 

the final date of the plan when the fund is underfunded, as well as the case where 

the fund manager wishes to maximize an increasing, constant elasticity utility 

function of the fund surplus, when the fund is overfunded. The optimal portfolio 

and contributions are obtained in both scenarios, with the help of the Hamilton–

Jacobi–Bellman equation. A numerical illustration shows the evolution of the plan 

for several values of the elasticity parameter of the CEV price processes and the 

risk aversion of the manager, yielding some tips on the main properties of the 

optimal portfolio. 

 

Lahmiri, S., Bekiros, S., Stavroyiannis, S., & Babalos, V. Modelling volatility 

persistence under stochasticity assumptions: Evidence from common and 

alternative investments // Chaos, Solitons and Fractals. - 114. - P. 158-163. 

doi:10.1016/j.chaos.2018.06.025  

Long-range memory estimation is a functional statistical mechanics technique to 

assess predictability in time series. In our work, we scrutinize the long-range 

dependence structure of volatility in a plethora of alternative and common 

investments via the use of a fractionally integrated conditional heteroscedastic 

model. Particularly, we evaluate the fractional persistence parameter of the 
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temporal dynamics for the volatility series of Islamic, socially responsible and 

common investment indices related to the world major international stock markets. 

Long-range memory in volatility is measured under different types of market 

randomness, namely distributional specifications wherein the stochastic error 

components follow Normal and non-Normal densities. Our empirical results show 

strong evidence of long-range dependence in the volatility of alternative and 

common investments under all stochasticity assumptions. Furthermore, we show 

that the randomness profile has no effect upon the variability of long-range 

memory. We indicate differences in the statistical significance of the long-range 

memory across the investigated markets as well as in the degree of persistence. 

Our findings yield serious implications in terms of quantitative portfolio 

management and optimization. 

 

Laslo-Roth, R., Hadad, Y., Keren, B., & Laslo, Z. Engagement of portfolio 

manager in assessing relative priority of project activities: Authority or perspective 

matter?* // Simulation. - 94(9). - P. 821-834. doi:10.1177/0037549717744023  

Authority struggles are mostly coincident with relational conflicts that impede 

rational solutions and have destructive impacts on performance. This study 

revealed that disagreements with the portfolio manager about relative priority of 

project activities seem, to the project managers, to be groundless and are therefore 

suspected as authority matters. The results from implementation of a developed 

multiple-criteria decision-making simulation on a realistic field scenario showed 

that such conflicts may result from the wider perspective of the portfolio manager. 

Project managers’ awareness of this insight may reduce the intensity of such 

conflicts and by that, decrease their negative effect on the performance. 

 

Lotfi, S., & Zenios, S. A. Robust VaR and CVaR optimization under joint 

ambiguity in distributions, means, and covariances // European Journal of 

Operational Research. - 269(2). - P. 556-576. doi:10.1016/j.ejor.2018.02.003  
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We develop robust models for optimization of the VaR (value at risk) and CVaR 

(conditional value at risk) risk measures with a minimum expected return 

constraint under joint ambiguity in distribution, mean returns, and covariance 

matrix. We formulate models for ellipsoidal, polytopic, and interval ambiguity sets 

of the means and covariances. The models unify and/or extend several existing 

models. We also show how to overcome the well-known conservativeness of 

robust optimization models by proposing an algorithm and a heuristic for 

constructing joint ellipsoidal ambiguity sets from point estimates given by multiple 

securities analysts. Using a controlled experiment we show how the well-known 

sensitivity of CVaR to mis-specifications of the first four moments of the 

distribution is alleviated with the robust models. Finally, applying the model to the 

active management of portfolios of sovereign credit default swaps (CDS) from 

Eurozone core and periphery, and Central, Eastern and South-Eastern Europe 

countries, we illustrate that investment strategies using robust optimization models 

perform well out-of-sample, even during the eurozone crisis. We consider both 

buy-and-hold and active management strategies. 

 

Misirli, E. U. Productivity risk and industry momentum // Financial Management. - 

47(3). - P. 739-774. doi:10.1111/fima.12206  

A productivity shock identified through a vector autoregression model is a priced 

risk factor for one-month industry momentum portfolios and commands a positive 

risk premium. Stocks in winning industries have greater sensitivity to productivity 

news, thereby earning higher average returns than stocks in losing industries. This 

evidence lends support to an Intertemporal Capital Asset Pricing Model (ICAPM) 

with human wealth. In many specifications, exposure to productivity risk captures 

more than half of the observed industry momentum profits. This paper studies the 

sources of profits and attributes the risks of industry momentum portfolios to the 

behavior of their underlying cash flows. 
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Oloko, T. F. Portfolio diversification between developed and developing stock 

markets: The case of US and UK investors in nigeria // Research in International 

Business and Finance. - 45. - P. 219-232. doi:10.1016/j.ribaf.2017.07.153  

This study investigates the availability of potential portfolio diversification benefits 

for US and UK investors diversifying equity portfolio with Nigerian stocks. It 

employs VAR-BEKK-GARCH model and utilizes conditional variance and 

covariance from the model to estimate optimal portfolio weight (OPW) and 

optimal hedging ratio (OHR) to examine optimal portfolio management options in 

case of financial risk from developed stock markets. Its main contributions are: (i) 

it examines the case of Nigeria, which is one of the countries attracting the largest 

share of foreign investment in Africa (ii) it identifies and accounts for structural 

break in empirical model for international portfolio diversification; omission of 

which could cause biasness of result. Evidence from this study shows that there are 

potential gains for US and UK investors diversifying equity portfolio with 

Nigerian stocks, and there are potential effects for financial risk or financial bubble 

to transmit from US and UK stock markets to Nigerian stock market. Further 

evidence from OPW and OHR results show that US (UK) investor could minimize 

the effect of financial shocks from US (UK) stock market on his Nigeria – US 

(UK) equity portfolio by holding about 10% (25%), and taking short position of 

about 9.4 cent (16.6 pence), in Nigerian stocks. 

 

Ong, H. Y., Wang, C., & Zainon, N. Developing a quality-embedded EVM tool to 

facilitate the iron triangle in architectural, construction, and engineering practices // 

Journal of Construction Engineering and Management. - 144(9). 

doi:10.1061/(ASCE)CO.1943-7862.0001533  

In modern architecture, engineering, and construction (AEC) practices, the Iron 

Triangle of schedule, cost, and quality remains the key measurement to gauge 

project success. Existing tools do not work well at monitoring all three measures of 

the Iron Triangle, resulting in a huge cost and time overrun, and the existing 
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functionality of Earned Value Management (EVM) covers only time and cost, but 

not quality. Thus, this study aims to develop a quality extension to EVM that caters 

to quality measurement. Firstly, this research introduced a measurable index and 

developed a new quality assessment method named the Quality Performed 

Assessment Method (QPAM) through a quantitative approach. Subsequently, a 

new tool named Earned Quality Value Management (EQVM) was developed to 

manage the Iron Triangle in a single reporting setting. The QPAM and EQVM 

were validated through three tiers of validation processes, namely, a pilot run to 

test its functionality in a conceptual model, a scenario analysis to identify its 

sensitivity, and a real case study to validate its functionality. QPAM and EQVM 

performed satisfactorily in systematic reporting and monitoring enhancement. This 

single reporting tool enables project stakeholders to make cross-comparisons and 

gain more insight into the project portfolio. Academically, this research minimized 

the gap among Iron Triangle management, quality management, and project 

portfolio management. Practically, this research developed a method for Iron 

Triangle control on a daily basis for both a single project and a portfolio. 

 

Pouliasis, P. K., Papapostolou, N. C., Kyriakou, I., & Visvikis, I. D. Shipping 

equity risk behavior and portfolio management // Transportation Research Part A: 

Policy and Practice. - 116. - P. 178-200. doi:10.1016/j.tra.2018.06.016  

This paper investigates the dynamics of stock price volatility for different vessel-

type segments of the U.S, water transportation industry. We measure market 

exposure by a portfolio of tanker, dry bulk, container, and gas stocks to examine 

tail behavior and tail risk dependence. The role of mixture distributions in 

predicting future volatility is studied from both statistical and economic 

perspectives. We further test for predictability in co-movements in the tails of 

sectors returns. Findings indicate that large losses are strongly correlated, 

supporting asymmetric transmission processes for financial contagion. Finally, 

using a non-parametric approach, we extend the model to the multivariate case and 
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assess the value of volatility and correlation timing in optimal portfolio selection. 

The results can help to improve the understanding of time-varying volatility, 

correlation and tail systemic risk of shipping stock markets, and consequently, 

have implications for risk management and asset allocation practices, as well as 

regulatory policies. 

 

Tavin, B. Measuring exposure to dependence risk with random bernstein copula 

scenarios // European Journal of Operational Research. - 270(3). - P. 873-888. 

doi:10.1016/j.ejor.2017.10.044  

This paper considers the problem of measuring the exposure to dependence risk 

carried by a portfolio with an arbitrary number of two-asset derivative contracts. 

We develop a worst-case risk measure computed over a set of dependence 

scenarios within a divergence restricted region. The set of dependence scenarios 

corresponds to Bernstein copulas obtained by simulating random doubly stochastic 

matrices. We then devise a method to compute hedging positions when a limited 

number of hedging instruments are available for trading. In an empirical study, we 

show how the proposed method can be used to reveal an exposure to dependence 

risk where usual sensitivity methods fail to reveal it. We also illustrate the ability 

of the proposed method to generate parsimonious hedging strategies in order to 

reduce the exposure to dependence risk of a given portfolio. 

 

Torna, G. The impact of expanded bank powers on loan portfolio decisions // 

Journal of Financial Stability. - 38. - P. 1-17. doi:10.1016/j.jfs.2018.07.002  

This paper investigates the impact of the integration of traditional and 

nontraditional banking activities on loan portfolio management at the consolidated 

level. The increased risk exposure to nontraditional banking assets, e.g., trading 

and merchant banking assets, has a nontrivial impact on traditional loan portfolios 

and, in particular, on the supply of short-term credits. The findings show that 

confronted with the market-wide shock of the financial crisis, commercial-focused 
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banks which hold larger amounts of risky nontraditional banking assets gravitate 

their loan portfolios away from business and consumer loan sectors. The results 

from a quasi-natural experiment reveal that in response to an exogenous regulatory 

shock of FAS No. 166 and 167, which required banks to transfer off-balance sheet 

securitized loans onto bank balance sheets, securitizer banks tend to reduce 

business credits substantially more due to their pre-existing exposures to 

nontraditional assets. 

 

Wan, N., & Chen, X. Contracts choice for supply chain under inflation // 

International Transactions in Operational Research. - 25(6). - P. 1907-1925. 

doi:10.1111/itor.12263  

Inflation causes an increase in the retail price and a decrease in the market demand, 

both arise from the problem of seasonal product management and occur during the 

long production lead time. As an effective tool for hedging against the risks, option 

contracts, including call, put, and bidirectional option contracts, have been proved 

to benefit two members in a one-supplier and one-retailer supply chain under 

inflation. The aim of this paper is to examine the effect of different option contacts 

on the decisions and performances for both the supplier and the retailer under 

inflation. Our results suggest that the retailer prefers adopting portfolio contracts 

with bidirectional options under inflation, whereas the supplier is inclined to 

provide call option contracts under inflation. Our study also reveals that call option 

contracts are implemented ultimately by the supply chain under inflation because 

of the supplier's market dominant position. © 2016 The Authors. International 

Transactions in Operational Research. 

 

Yap, K. H. S., Ong, S. E., & Yeo, W. Y. Demystifying the management structure 

puzzle: An empirical investigation into the drivers of REIT internalization // 

Journal of Real Estate Finance and Economics. - 57(3). - P. 367-399. 

doi:10.1007/s11146-017-9630-3 
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Real estate investment trusts (REITs) have grown to become an important financial 

product in Asia, which today stands as the second largest REIT market in the 

world. Although existing literature has shown that externally managed REITs have 

underperformed their internally managed counterparts, the Asian REITs market 

has a strong preference for the external management model. This paper 

investigates the factors that drive REITs to internalize or deter them from 

internalizing their manager by studying the characteristics of 26 internalization 

subjects in Australia at their point of internalization. We compare their financial, 

corporate governance and portfolio characteristics to a control group. We find the 

MBR, the parent of the REIT manager, the asset size, and the geographic diversity 

of assets to be significant determinants of the probability of these REITs 

internalizing their manager. The low growth prospect faced by large Australian 

REITs that had a domestic investment focus motivates them to internalize their 

manager. 

 

Underwriting 
 

Barlow-Stewart, K., Liepins, M., Doble, A., & Otlowski, M. How are genetic test 

results being used by australian life insurers? // European Journal of Human 

Genetics. - 26(9). - P. 1248-1256. doi:10.1038/s41431-018-0198-z  

In Australia, the USA and many Asian countries the life insurance industry is self-

regulated. Individuals must disclose genetic test results known to them in 

applications for new or updated policies including cover for critical care, income 

protection and death. There is limited information regarding how underwriting 

decisions are made for policies with such disclosures. The Australian Financial 

Services Council (FSC) provided de-identified data collected on applications with 

genetic test result disclosure from its life insurance member companies 2010–2013 

to enable repetition of an independent examination undertaken of applications 

1999-2003: age; gender; genetic condition; testing result; decision-maker; and 
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insurance cover. Data was classified as to test result alone or additional other 

factors relevant to risk and decision. Where necessary, the FSC facilitated 

clarification by insurers. 345/548 applications related to adult-onset conditions. 

The genetic test result solely influenced the decision in 165/345 applications: 

positive (n = 23), negative (n = 139) and pending (n = 3). Detailed analyses of the 

decisions in each of these result categories are presented with specific details of 11 

test cases. Policies with standard decisions were provided for all negative test 

results with evidence of reassessment of previous non-standard decisions and 

20/23 positive results with recognition of risk reduction strategies. Disclosure of 

positive results for breast/ovarian cancer, Lynch syndrome and hereditary spastic 

paraplegia, and three pending results, generated non-standard decisions. The 

examination demonstrates some progress in addressing concerns in regard to 

utilisation of genetic test information but the self-regulatory system in Australia 

only goes some way in meeting internationally recommended best practice. 

 

Bergquist, S., Costa-Font, J., & Swartz, K. Long-term care partnerships: Are they 

fit for purpose? // Journal of the Economics of Ageing. - 12. - P. 151-158. 

doi:10.1016/j.jeoa.2018.03.006  

Long-term care partnership (LTCP) programs were designed to both encourage 

middle-income individuals to purchase private long-term care insurance, and defer 

the time when an individual would become eligible for Medicaid to pay her long 

term care services and supports (LTSS). This paper exploits the timing of state 

Partnership implementation (including four pilot states) to evaluate the program's 

effects on new yearly insurance applications and contract uptake. We draw upon 

data from the National Association of Insurance Commissioners (NAIC) on new 

long term care insurance (LTCI) purchases (traditional and Partnership) by US 

state (weighted by the population over age 65 to make the data comparable). We 

use a difference-in-differences strategy to obtain estimates of the program effect of 

the LTCP on the overall uptake of private LTCI, and specifically of LTCP 
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contracts and applications for a subsample of states. Findings suggest no 

significant effect of LTCP on insurance uptake and an increase in insurance 

applications. This result points towards a substitution between traditional and 

partnership contracts. 

 

Bian, X., Lin, Z., & Liu, Y. House price, loan-to-value ratio and credit risk // 

Journal of Banking and Finance. - 92. - P. 1-12. 

doi:10.1016/j.jbankfin.2018.04.006  

Real estate transactions are often established through financing. We study the 

effect of financing on property prices. We show that properties can transact at 

prices well above their collateral values. Therefore, the commonly used loan-to-

value (LTV) ratio suffers a bias that can significantly understate credit risk. This 

bias is exacerbated when mortgages are originated with longer terms, at higher 

LTV ratios, or when sellers possess stronger bargaining power. Furthermore, this 

bias is larger under aggressive lending products, e.g. interest-only loans and 

mortgages allowing negative amortization. Our simulation results suggest that 

many mortgages originated at the peak of the housing bubble are, in fact, “under 

water” at origination. In particular, the loan amount of a 30-year mortgage at a 

95% LTV can be 15% greater than the collateral value of the property, suggesting 

the mortgage is already deep “under water” at origination. These findings call into 

questions underwriting and risk control practices in mortgages and other 

collateralized debts. 

 

Breeden, J. L., & Canals-Cerdá, J. J. Consumer risk appetite, the credit cycle and 

the housing bubble // Journal of Credit Risk. - 14(2). - P. 45-74. 

doi:10.21314/JCR.2017.236  

In this paper, we explore the role of consumer risk appetite in the initiation of 

credit cycles and as an early trigger of the US mortgage crisis. We analyze a panel 

data set of mortgages originated between 2000 and 2009 and follow their 
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performance up to 2014. After controlling for all of the usual observable effects, 

we show that a strong residual vintage effect remains. This vintage effect correlates 

well with consumer mortgage demand, as measured by the Federal Reserve 

Board’s Senior Loan Officer Opinion Survey, and with changes in mortgage 

pricing at the time the loan was originated. Our findings are consistent with an 

economic environment in which the incentives of low-risk consumers to obtain a 

mortgage decrease when the cost of obtaining a loan rises. As a result, mortgage 

originators generate mortgages from a pool of consumers with changing risk 

profiles over the credit cycle. The unobservable component of the shift in credit 

risk, relative to the usual underwriting criteria, may be thought of as 

macroeconomic adverse selection. © 2018 Infopro Digital Risk (IP) Limited. 

 

Chall, C. Doubts for dawid's non-empirical theory assessment // Studies in History 

and Philosophy of Science Part B - Studies in History and Philosophy of Modern 

Physics. - 63. -P. 128-135. doi:10.1016/j.shpsb.2018.01.004  

Dawid's account of non-empirical theory assessment is meant to complement 

traditional theory assessments. I contend that his arguments don't provide support 

for this account. His three arguments, the no alternatives argument, the unexpected 

explanatory connections argument, and the meta-inductive argument from prior 

theories’ success, are all problematic, particularly for an assessment of string 

theory. In particular, I argue that the meta-inductive argument is idle, because it's 

role in underwriting the future predictive success of a theory is subsumed by the 

normal accounting of its predecessor's predictions in theory growth and testing. 

Dawid's arguments are interdependent, so showing that one fails is sufficient to 

cast doubt on his entire account. 

 

Dou, Y., Ryan, S. G., & Zou, Y. The effect of credit competition on banks' loan-

loss provisions // Journal of Financial and Quantitative Analysis. - 53(3). - P. 1195-

1226. doi:10.1017/S0022109018000054  
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Exploiting differential interstate-branching deregulation across contiguous counties 

of adjacent states, we investigate the effect of entry threat on incumbent banks' 

loan-loss provisions. Incumbents exposed to entry threat have offsetting incentives; 

lower provisions make their loan-underwriting quality appear better, deterring 

entry, but make local economic conditions appear better, encouraging entry. We 

find that the incentive to increase apparent loan-underwriting quality dominates on 

average. We further find that this incentive is stronger in counties with a higher 

proportion of heterogeneous loans, while the other incentive dominates in counties 

with both low heterogeneous loans and highly volatile economic conditions. 

 

Foley, S., Kwan, A., Low, S. A., & Svec, J. The rise before the close: Underwriter 

trading around SEOs // Journal of Empirical Finance. - 48. - P. 221-235. 

doi:10.1016/j.jempfin.2018.07.002  

We examine the pervasiveness of underwriter price manipulation of rights 

offerings during the offer period. Underwriters have an economic incentive to 

manipulate the stock price above the offer price leading up to the closing date of 

rights offerings to increase shareholder take-up rates and minimize the shortfall 

they are obligated to acquire. We find that underwritten rights offerings trading just 

below the offer price in the last five days prior to the closing date experience 

significantly higher abnormal trading volumes and returns. Using data for 

individual brokers’ transactions, we show that underwriting brokers engage in 

abnormal buying of shares trading just below the offer price, leading to significant 

price impact and increasing the profitability of underwriting activities. 

 

Koda, K., & Yamada, K. Determinants of underwriting fees by new entrant banks: 

Evidence from the japanese IPO underwriting market // Financial Management. - 

47(2). - P. 285-307. doi:10.1111/fima.12191  

This research investigates how banks expand market share after entering the 

underwriting market by examining the relation between commercial bank equity 
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investments and underwriting fees. First, we find that not only bank underwriters 

with private information about issuers but also those without private information 

discount their fees, especially for smaller and riskier firms. This result is robust 

when using multiple firm-bank relationship measures or when changing the 

investing stage. This is consistent with the strategic discount view that predicts that 

bank underwriters discount fees to expand bank market shares in underwriting 

markets. © 2017 Financial Management Association International. 

 

Lee, C., Poon, W., & Sinnakkannu, J. Selection bias and the underwriter 

certification of the largest shareholders in seasoned equity offerings // International 

Review of Finance. - 18(2). - P. 217-251. doi:10.1111/irfi.12145  

The largest shareholders of issuing firms in Hong Kong are eligible to underwrite 

rights issues and open offers. We hypothesize that the largest shareholders as 

underwriters who possess more information are better than investment banks in 

certifying firm value. Our analyses show that the largest shareholders self-select 

into their preferred issuing firms, and a selection bias in the choice of underwriters 

arises. After controlling for firm and issue characteristics and addressing the 

selection bias, our findings support our hypothesis. We also find that investment 

banks with greater access to information through prior underwriting relationship 

provide better certification than investment banks without such relationship 

 

Lee, K. R., & Pak, M. Multi-criteria analysis of decision-making by international 

commercial banks for providing shipping loans // Maritime Policy and 

Management. - 45(7). - P. 850-862. doi:10.1080/03088839.2018.1448476  

This research investigates the underwriting attitude of international commercial 

banks in lending shipping loans. By adopting the analytic hierarchical process 

methodology, the underwriting attitude is captured to understand how bankers 

would deal with shipping loans in response to the current lengthy recession. We 

find that bankers focus on the criteria of corporate recourse (CR) in their decision-
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makings. Of the CR factors, the financial strength of shipowner is the most 

important factor, followed by the shipowner’s business history and the bank–firm 

relationship. With the current underwriting attitude, the shipping sector may have 

limited access to shipping loans of international commercial banks due to low 

corporate ratings caused by the long recession and the nature of industry itself: 

volatility, fragmentation, capital intensity, high leverage, etc. 

 

Ma, Y., Zhu, X., Hu, X., & Chiu, Y. The use of context-sensitive insurance 

telematics data in auto insurance rate making // Transportation Research Part A: 

Policy and Practice. - 113. - P. 243-258. doi:10.1016/j.tra.2018.04.013  

Historically, auto insurers use various socio-demographic underwriting factors to 

differentiate driver risks. With the invention of GPS devices, information such as 

mileage, traffic condition and driving habits can be incorporated into auto 

insurance premium calculation. Several major auto insurance companies have 

offered usage based insurance (UBI) programs where auto insurance premiums are 

sensitive to actual GPS readings combined with driver's driving behavior. 

However, given that telematics data are proprietary to the insurance companies that 

collect such data, the accessibility of UBI is extremely limited. In this research we 

showcase how second-by-second GPS data can be integrated into existing or new 

auto insurance pricing structures. We use two types of data: real-time GPS 

trajectory data collected using a traffic app, as well as survey data. We incorporate 

vehicle trajectories and accident data to quantify the relationship between driving 

hazard and accidents with the goal of establishing the linkage between driving 

risks and accident costs. GPS data considered in this study include not only 

tradition UBI factors, but also the unique contextual-based risk measurements that 

compares the driving speed of the vehicle with other drivers on the same road 

segment. Although smartphone data is used in this study, the methodology 

developed can be applied to GPS trajectory data collected from other devices such 

as on-board diagnostics (OBD) or black box solutions. We find that hard brakes, 
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hard starts, peak time travel, speeding as well as driving at a speed significantly 

different from traffic flow are highly correlated with accident rate. We illustrate the 

potential underwriting loss an insurer may incur resulting from adverse selection if 

omitting pertinent risk factors. The results of our study can help insurance 

companies that are interested in getting into the UBI area set up their auto 

insurance premium rates. 

 

McLeod, M. S., Moore, C. B., Payne, G. T., Sexton, J. C., & Evert, R. E. 

Organizational virtue and stakeholder interdependence: An empirical examination 

of financial intermediaries and IPO firms // Journal of Business Ethics. - 149(4). - 

P. 785-798. doi:10.1007/s10551-016-3021-1  

Organizational virtue orientation (OVO), an organizational-level construct, refers 

to the integrated set of beliefs and values that support ethical character traits and 

virtuous behaviors. To advance the study of organizational virtue, we examine 

OVO in firms making their initial public offerings (IPOs), with respect to key 

external stakeholders that serve as financial intermediaries (i.e., venture capital 

firms and underwriting banks). Drawing on stakeholder and resource dependence 

theories, we argue that mutual interdependencies occur between financial 

intermediaries and IPO firms such that venture capital firms’ ownership levels and 

underwriter reputation are positively associated with the selection of more virtuous 

IPO firms. We also argue for the moderating relationship of IPO firm age on these 

main relationships; since IPO firms have more history and information availability, 

less importance will be placed on OVO in the selection process. In support of our 

hypotheses, the results of this study suggest the organizational virtue of IPO firms 

influences the selection decisions of financial intermediaries by reflecting 

positively on these key stakeholders to improve legitimacy and reputation. 
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Morey, P. “Halal fiction” and the limits of postsecularism: Criticism, critique, and 

the muslim in leila Aboulela’s minaret // Journal of Commonwealth Literature. - 

53(2). - P. 301-315. doi:10.1177/0021989416689295  

This article examines Leila Aboulela’s 2005 novel Minaret, considering the extent 

to which it can be seen as an example of a postsecular text. The work has been 

praised by some as one of the most cogent attempts to communicate a life of 

Islamic faith in the English language novel form. Others have expressed concern 

about what they perceive as its apparent endorsement of submissiveness and a 

secondary status for women, along with its silence on some of the more thorny 

political issues facing Islam in the modern world. I argue that both these readings 

are shaped by the current “market” for Muslim novels, which places on such texts 

the onus of being “authentically representative”. Moreover, while apparently 

underwriting claims to authenticity, Aboulela’s technique of unvarnished realism 

requires of the reader the kind of suspension of disbelief in the metaphysical that 

appears to run contrary to the secular trajectory of the English literary novel in the 

last 300 years. I take issue with binarist versions of the postsecular thesis that 

equate the post-Enlightenment West with relentless desacralization and the 

“Islamic world” with a persistent collectivist and spiritual outlook, and suggest that 

we pay more attention to fundamental narrative elements which recur across the 

supposed West/East divide. Historically simplistic understandings of the 

secularization of culture — followed in the last few years by a postsecular turn — 

misrepresent the actual evolution of the novel. The “religious” persists, albeit 

transmuted into symbolic schema and themes of material or emotional redemption. 

I end by arguing for the renewed relevance of the kind of analysis of literary 

“archetypes” suggested by Northrop Frye, albeit disentangled from its specifically 

Christian resonances and infused by more attention to cultural cross-pollination. It 

is this type of approach that seems more accurately to account for the peculiarities 

of Aboulela’s fiction. 
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Onay, C., & Öztürk, E. A review of credit scoring research in the age of big data // 

Journal of Financial Regulation and Compliance. - 26(3). - P. 382-405. 

doi:10.1108/JFRC-06-2017-0054  

Purpose: This paper aims to survey the credit scoring literature in the past 41 years 

(1976-2017) and presents a research agenda that addresses the challenges and 

opportunities Big Data bring to credit scoring. Design/methodology/approach: 

Content analysis methodology is used to analyze 258 peer-reviewed academic 

papers from 147 journals from two comprehensive academic research databases to 

identify their research themes and detect trends and changes in the credit scoring 

literature according to content characteristics. Findings: The authors find that credit 

scoring is going through a quantitative transformation, where data-centric 

underwriting approaches, usage of non-traditional data sources in credit scoring 

and their regulatory aspects are the up-coming avenues for further research. 

Practical implications: The paper’s findings highlight the perils and benefits of 

using Big Data in credit scoring algorithms for corporates, governments and non-

profit actors who develop and use new technologies in credit scoring. 

Originality/value: This paper presents greater insight on how Big Data challenges 

traditional credit scoring models and addresses the need to develop new credit 

models that identify new and secure data sources and convert them to useful 

insights that are in compliance with regulations. 

 

Skeete, J. Level 5 autonomy: The new face of disruption in road transport // 

Technological Forecasting and Social Change. - 134. - P. 22-34. 

doi:10.1016/j.techfore.2018.05.003  

By 2020, the EU road transport sector is poised to deploy a host of advanced 

Intelligent Transport Systems (ITS), including connected and autonomous vehicles 

(AVs), that are expected to significantly ‘disrupt’ the automotive sector. This 

vision of the future is fuelling a virtual ‘arms race’ among automakers (OEMs), 

who are forging unconventional alliances and investing heavily in R&D, in 
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anticipation of a radically changed industry. Car travel seems set to undergo a 

paradigm shift, evolving from a privately-owned asset into mobility as a service; a 

metamorphosis that will have significant implications for policymakers and 

industry stakeholders alike. This paper therefore seeks to address existing gaps in 

knowledge, by using primary qualitative interview data from industry experts and 

policymakers to examine the early-stages of the AV transition within the EU 

automotive industry. This paper also assesses the major policy challenges that face 

industry regulators tasked with underwriting this radical and dynamic transition to 

autonomous driving. This paper's focus is on the sociotechnical transition to AVs, 

which contributes to better understandings about the future role and regulation of 

Intelligent Transport Systems in society. 

 

Subramanian, A., & Wang, J. Reinsurance versus securitization of catastrophe risk 

// Insurance: Mathematics and Economics. - 82. - P. 55-72. 

doi:10.1016/j.insmatheco.2018.06.006  

We provide a novel explanation for the low volume of securitization in catastrophe 

risk transfer using a signaling model. Relative to securitization, reinsurance 

features lower adverse selection costs because reinsurers possess superior 

underwriting resources than ordinary capital market investors. Reinsurance premia, 

however, reflect markups over actuarially fair premia due to the additional costs of 

underwriting. Insurers’ risk transfer choices trade off the costs and benefits of 

reinsurance relative to securitization. In equilibrium, low risks are transferred via 

reinsurance, while intermediate and high risks are transferred via partial and full 

securitization, respectively. An increase in the loss size increases the trigger risk 

level above which securitization is chosen. Hence, catastrophe exposures, which 

are characterized by lower probabilities and higher severities, are more likely to be 

retained or reinsured rather than securitized. 
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Tian, H., Gaffigan, S. M., Sean West, D., & McCoy, D. Bullet-proof payment 

processors // Paper presented at the ECrime Researchers Summit, eCrime, 2018-

May. - P. 1-11. doi:10.1109/ECRIME.2018.8376208  

Abusively advertised online counterfeit luxury goods sales are a complex operation 

that requires accessible and reliable payment processing to transfer money from 

customer to merchant. Payment interventions have become one of many methods 

to combat this activity. In this paper, we examine the effectiveness of an 

intervention in the face of bullet-proof payment processors and possibly lessening 

fines levied by Visa Asia against banks found underwriting accounts for merchants 

violating intellectual property. Our study includes measurements from 424 

successful test counterfeit luxury goods purchases over two years and direct 

interactions with payment processors associated with our purchases. We find that 

our long-running payment intervention results in a test purchaser detection and 

evasion arms-race with the bullet-proof processors. We also find that only one 

bank, the Bank of China, continues on boarding a majority of counterfeit luxury 

goods merchants for the entire two year period. 

 

Wu, Y., Liu, T., Han, L., & Yin, L. Optimistic bias of analysts' earnings forecasts: 

Does investor sentiment matter in china? // Pacific Basin Finance Journal. - 49. - P. 

147-163. doi:10.1016/j.pacfin.2018.04.010  

This paper primarily studies the effects of irrational factors (investor sentiment) on 

analysts' forecast bias and the impacts of rational factors (conflicts of interest) on 

the sentiment-forecast bias nexus. Empirical findings show that investor sentiment 

does have significant positive impacts on analysts' forecast bias. This effect still 

holds after controlling for rational factors (commission relationship, underwriting 

relationship and reputation factors). Moreover, investor sentiment has more notable 

impacts on analysts' forecast bias for those who are under the pressure of conflicts 

of interest, particularly for the commission relationship. The stronger the 

commission relationship is, the greater the analysts' forecast bias. Our results 
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provide new insight into the mechanism through which investor sentiment affects 

returns. 

 

Zhang, N., Jin, Z., Qian, L., & Wang, R. Optimal quota-share reinsurance based on 

the mutual benefit of insurer and reinsurer // Journal of Computational and Applied 

Mathematics. - 342. - P. 337-351. doi:10.1016/j.cam.2018.04.030 

This paper investigates the optimal quota-share reinsurance strategies that can 

bring mutual benefit to both an insurer and a reinsurer. We consider five different 

optimality criteria that reflect the interest of both parties. The mutual beneficiary is 

also reflected in utility improvement constraints, which guarantee that both the 

insurer and the reinsurer will end up with higher expected utility of wealth with 

reinsurance agreements. Under each optimality criterion, explicit expressions of 

optimal quota-share retention and the corresponding objective function are 

obtained. Results indicate that the reinsurer's safety loading plays a key role in 

determining the optimal retained proportion. In the numerical example, we 

demonstrate the expected utility increment after underwriting optimal constrained 

quota-share reinsurance that minimizes the total VaR/TVaR of the two parties. 

Comparing with the optimal strategies without utility constraint, the total expected 

utility will increase significantly after entering into an optimal quota-share 

reinsurance contact with utility improvement constraints. 

 

Heavy industry 
 

Aguwa, C., Olya, M. H., & Monplaisir, L. Modeling of fuzzy-based voice of 

customer for business decision analytics // Knowledge-Based Systems. - 125. - P. 

136-145. doi:10.1016/j.knosys.2017.03.019  

Identification, interpretation and response to customer requirements are the key 

success factors for companies, regardless of their industry. Failing to satisfy 
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customer requirements can damage a company's reputation and cause heavy losses. 

In this study, we have developed a new approach for properly interpreting and 

analyzing the fuzzy voice of the customer using association rule learning and text 

mining. This unique methodology converts textual and qualitative data into a 

common quantitative format which is then used to develop a mapped Integrated 

Customer Satisfaction Index (ICSI). ICSI is a framework for measuring customer 

satisfaction. Previous measures of customer satisfaction ratio failed to incorporate 

the cost implications of resolving customer complaints/issues and the fuzzy impact 

of those complaints/issues on the system. In addition to including these important 

and unique factors in the present study, we have also introduced a dynamic Critical 

to Quality (CTQ) concept, a novel method that provides a real-time system to 

monitor the CTQ list through an updated CTQ library. Finally, a procedure for 

customer feedback mining and sentiment analysis is proposed that handles 

typographical errors, which are unavoidable in every real database. The results of 

this study suggest that incorporating the fuzzy level of negativity and positivity of 

comments into the model instead of treating negative and positive comments as 

binary variables, leads to more reasonable outcomes. In addition, this study 

provides a more structured framework for understanding customer requirements. 

 

Baji, T. GPU: The biggest key processor for AI and parallel processing // Paper 

presented at the Proceedings of SPIE - the International Society for Optical 

Engineering. - 10454 doi:10.1117/12.2279088  

Two types of processors exist in the market. One is the conventional CPU and the 

other is Graphic Processor Unit (GPU). Typical CPU is composed of 1 to 8 cores 

while GPU has thousands of cores. CPU is good for sequential processing, while 

GPU is good to accelerate software with heavy parallel executions. GPU was 

initially dedicated for 3D graphics. However from 2006, when GPU started to 

apply general-purpose cores, it was noticed that this architecture can be used as a 

general purpose massive-parallel processor. NVIDIA developed a software 
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framework Compute Unified Device Architecture (CUDA) that make it possible to 

easily program the GPU for these application. With CUDA, GPU started to be used 

in workstations and supercomputers widely. Recently two key technologies are 

highlighted in the industry. The Artificial Intelligence (AI) and Autonomous 

Driving Cars. AI requires a massive parallel operation to train many-layers of 

neural networks. With CPU alone, it was impossible to finish the training in a 

practical time. The latest multi-GPU system with P100 makes it possible to finish 

the training in a few hours. For the autonomous driving cars, TOPS class of 

performance is required to implement perception, localization, path planning 

processing and again SoC with integrated GPU will play a key role there. In this 

paper, the evolution of the GPU which is one of the biggest commercial devices 

requiring state-of-the-art fabrication technology will be introduced. Also overview 

of the GPU demanding key application like the ones described above will be 

introduced. 

 

Bakker, S., Guillen, M. D., Nanthachatchavankul, P., Zuidgeest, M., Pardo, C., & 

van Maarseveen, M. Hot or not? the role of cycling in ASEAN megacities: Case 

studies of bangkok and manila // International Journal of Sustainable 

Transportation. - 12(6). - P. 416-431. doi:10.1080/15568318.2017.1384522  

The Association of the Southeast Asian Nations (ASEAN) recognizes the role of 

nonmotorized transport for sustainable urban development in its policy framework. 

National and local policymakers in Thailand and The Philippines, two tropical 

countries without a tradition of urban cycling, are increasingly paying attention to 

cycling as well. This article aims to assess the current situation and progress in 

cycling, using Bangkok and Metropolitan Manila as case study cities, and to 

describe the necessary conditions for advancing the significance of cycling in 

tropical megacities. This is done by operationalizing the so-called Technological 

Innovation Systems (TIS) framework, which has been used in transition studies 

since 2008, however, never for cycling. As such this article also “tests” this 
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framework for its application in sustainable transportation. The two case studies 

are characterized with regards to the current role of cycling in the mobility system, 

its infrastructure, governance system, and existing research on the potential and 

barriers. We find that TIS can readily be applied to our cases, with the analysis 

showing that elements such as knowledge development, actor networks, e-bike 

adoption, infrastructure, resource mobilization and legitimation are not well 

developed; on the other hand, flat terrain, attention for cycling for health and 

environment, heavy congestion, expansion of public transport, growing bike 

industry, active university communities, and the emergence of advocacy coalitions, 

could open up opportunities for increasing its modal share. 

 

Bontempi, E. A new approach to evaluate the sustainability of raw materials 

substitution. - 2017. P. 79-101. doi:10.1007/978-3-319-60831-0_4  

Despite that the resource depletion problem affects the European society, 

insufficient measures to preserve natural resources are proposed by recent 

developed policies. In particular few attentions are devoted to wastes and by-

products recovery strategies and incentives. More legislative efforts must be 

devoted to promote raw materials substitution and support industries that are 

working in this direction, to achieve a circular Europe. The aim of this chapter is to 

introduce a simplified route to quantify the environmental sustainability of raw 

materials substitution. A SUB-RAW index is defined, based on the use of two 

parameters accounting the energies and the emissions involved in the formation of 

a material (i.e. embodied energy and CO2 footprint). The proposed index is used in 

three practical examples to evaluate the possibility of some raw materials 

substitution. It concerns the partial substitution of Portland cement with coal fly 

ash (CFA), the reuse of CFA to replace activated carbon in some adsorption 

processes and the use of a new stabilized filler (COSMOS) instead of natural fillers 

in polypropylene plastic composites. The SUB-RAW index represents a simplified 

and valuable approach for the quantification of the sustainability of a material 
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substitution. The simplicity of the chosen parameters makes this evaluation method 

very simple and low onerous; then it can be used by industries to select suitable 

materials for future investments in the green economy. A knowledge-based 

decision support system can increase the capability and flexibility in the materials 

selection. Additionally it is demonstrated that SUB-RAW index can be used to 

design new materials, based on wastes and by-products, with increased 

sustainability in respect to the corresponding natural resources. This can be 

considered an additional strategy to incentivate materials eco-design. 

 

Butler, M. An intrusion detection system for heavy-duty truck networks // Paper 

presented at the Proceedings of the 12th International Conference on Cyber 

Warfare and Security, ICCWS 2017. - P. 399-406.  

Control Area Networks (CAN) and its related protocol J1939 have gained 

widespread acceptance in the automobile and heavy truck industry as low-cost, 

high reliability embedded network technologies. Unfortunately, these protocols 

were not engineered to support traditional security goals such as confidentiality, 

integrity, and availability, leaving vehicle networks open to numerous exploits if a 

networked component or the network bus itself is compromised. This paper 

presents some of the features of these technologies that distinguish them from 

more conventional computer networking technologies and proposes an extendable 

anomaly-based intrusion detection system for J1939 networks to address the lack 

of built-in security in these network technologies. This intrusion detection system 

is designed to be attached to an existing J1939 network without requiring any 

additional modifications to the network, and incorporates machine learning 

techniques, including support vector machines and random forests, using real and 

simulated J1939 data. 
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Jia, L., Lakshmikanthan, S., Li, X., & Liu, Y. New modeling method and design 

optimization for a soft-switched DC-DC converter // IEEE Transactions on Power 

Electronics. - 33(7). - P. 5754-5772. doi:10.1109/TPEL.2017.2751064  

High-performance cloud computing enables many key future technologies such as 

artificial intelligence (AI), self-driving vehicle, big data analysis, and the Internet 

of things (IoT), using clustered CPU and GPU servers in the datacenter. To 

improve the power efficiency and the infrastructure flexibility, the computing 

industry is adopting 54 VDC to power the servers in the open compute racks. In 

this paper, a new modeling technique for a soft-switched DC-DC converter is 

presented and suitable to guide optimal design in different applications, for 

example, 54 V to point of load (PoL) for the new open compute rack. To improve 

the model accuracy and reduce the complexity, this paper proposes a reduced-order 

linear differential equation (LDE) based modeling technique to discover the 

following: 1) the tank resonance involving the output inductor; 2) the output 

current ripple and its impact on power efficiency; 3) the proper on-Time control for 

soft switching; 4) the unique bleeding mode under the heavy load; 5) the output 

power capability of the converter; and 6) component tolerance analysis and impact 

on the performance of the converter. With the power loss estimation, design 

guidelines are provided for a reference design and design improvement based on 

this new modeling technique. Using the proposed method, great accuracy can be 

expected in the efficiency estimation. Simulation and experimental results are 

provided to verify the modeling technique in a 54-1.2 V 25 A DC-DC converter 

prototype. 

 

Klomann, M., Englert, M., Rehberger, A., Dietze, A., Geier, T., Rieger, S., Jung, 

Y. NetFlinCS: A hybrid cloud-based framework to allow context-based detection 

and surveillance // Paper presented at the Proceedings of the 2017 23rd 

International Conference on Virtual Systems and Multimedia, VSMM 2017, 2018-

January. - P. 1-8. doi:10.1109/VSMM.2017.8346289 
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In this paper, we present the NetFlinCS framework, which allows a fast and 

effective development of compute-intensive interactive applications for mobile 

devices using hybrid cloud technologies. In addition, we show its advantages by 

using the proposed technology to build a context-based detection and surveillance 

application for construction sites, which aggregates all relevant data during 

architecture planning and the construction process for documentation and later use 

in facility management. The NetFlinCS framework enables rich Mixed Reality 

techniques like sensor fusion over multiple mobile devices or AI-based recognition 

as well as the integration of databases to enable an automatic detection of 

discrepancies based on common tracking technologies. The device uses the 

location awareness to process the camera stream in the context of the local 

planning data. To reduce the client's workload as well as for better scalability and 

to enable the heavy use of machine learning techniques, we use a hybrid cloud 

environment that consists of all available servers and clients to outsource 

expensive calculations. The hybrid cloud backend provides different services like 

machine learning based segmentation, inpainting, and scene classification that 

support navigation, video processing, and error estimation in real-time. By deeply 

integrating standard data formats like the Industry Foundation Classes standard and 

Building Information Modeling it is possible to compare these databases with 

tracking data to detect and localize discrepancies over the whole life cycle of a 

building, from planning data (blueprints, architectural models, etc.) up to the real 

building. 

 

Megido, L., Suárez-Peña, B., Negral, L., Castrillón, L., & Fernández-Nava, Y. 

Suburban air quality: Human health hazard assessment of potentially toxic 

elements in PM10 // Chemosphere. - 177. - P. 284-291. 

doi:10.1016/j.chemosphere.2017.03.009  

PM10 samples were collected at two suburban locations in northern Spain, a 

traffic-industrial suburban (TIS) station located in the coastal city of Gijón and an 



 

546 

 

industrial suburban (IS) station in Langreo, about 25 km inland. The aerosol 

samples were chemically analysed to determine ambient air concentrations of As, 

Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Se, V and Zn. The results showed that the mean 

levels of As, Co, Cu, Fe, Mn, Ni, Pb and Se recorded at the IS location were higher 

than those at the TIS station. Mean levels of Fe and Zn in PM10 were higher than 

all other species at both the TIS and IS sampling sites (467 and 353 ng Fe/m3 and 

46 and 282 ng Zn/m3, respectively). Human exposure to these twelve potentially 

toxic elements through PM10 was assessed for both children and adults using the 

U.S.EPA method, considering three pathways: ingestion, dermal contact and 

inhalation. In general, the IS location presented higher non-cancer risks than the 

TIS site. However, at both suburban locations, cancer and non-cancer risk values 

were in the acceptable range for adults, some exceptions being found. Greater 

health risk was estimated in the case of children. For this sector of the population, 

ingestion, dermal contact and/or inhalation of As, Pb and Zn in PM10 may pose a 

health hazard owing to possible carcinogenic/non-carcinogenic effects. 

 

Peter, H., Laszlo, D., & Janos, V. P. Civilian use of drones in the life of mining 

rescue helicopters // Paper presented at the CINTI 2016 - 17th IEEE International 

Symposium on Computational Intelligence and Informatics: Proceedings. - P. 299-

302. doi:10.1109/CINTI.2016.7846422  

Explosive development of technology and software has enabled the improvements 

and the spread of civilian uses of drones as well. This area was unknown until 

2000, these devices are affordable and available to buy and build for anyone now. 

Not only hobby pilots, the film industry and commerce benefit from the spread of 

drones, they can also be used for cartographic and architectural purposes as well as 

disaster response completing preventive and post tasks. [1]. Among the 

organizations with public service missions in disaster management there are 

several possibilities of use, where the task-specific drone fulfils a given specialized 

task. Besides the customary camera ensuring high-resolution live images, there are 
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also sensors and measurement tools on board. The improvements of these tools has 

sped up as well. Radiometers were introduced in 2011 for the first time at 

Fukushima nuclear power plant after the tsunami, but it has been basic sensor in a 

similar situation since then. [2]. Increasing number of tasks and opportunities and 

the limited resources urge the manufacturers to spend more time on development 

of necessary components for the operation (battery, control electronics, materials 

used) by so doing they may increase their application. In our study we present the 

application opportunities for a civilian drone. With particular attention to 

navigation side, we analyze them from the open-pit mine disaster point of view. 

The aim of our study how the examined and compared parameters such as flight 

operational time, the distance, the working load can help the prevention of the 

disaster or speed up the rescue operation. In order to do this, we examine the 

market leader drone company's newest product. Afterwards, we compare it to a 

rescue helicopter applied in open-pit operations mine. Our aim is to draw attention 

of those who work in heavy industry especially those who work in danger to the 

usefulness of drones helping to secure life. 

 

Prabhu, V. A., Muhandri, N., Song, B., & Tiwari, A. Decision support system 

enabled by depth imaging sensor data for intelligent automation of moving 

assemblies // Proceedings of the Institution of Mechanical Engineers, Part B: 

Journal of Engineering Manufacture. - 232(1). - P. 51-66. 

doi:10.1177/0954405416645984  

Automation, driven by informatics, enables manufacturing companies to increase 

productivity and meet market demands for cost-effective and high-quality 

products. However, many manufacturing operations across industry verticals 

continue to be manual even today. One such example is the manual assembly of 

the final trim and wheels in an automotive production line where there is heavy 

reliance on human decision-making pertaining to when, where and how to install 

components on and inside a constantly moving vehicle body. The main aim of this 
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work is to develop a rule-based decision support system that will enable an 

automation solution to make human-like decisions in moving assembly operations. 

The wheel loading operation is chosen as a case study and a decision support 

framework and tool is developed and successfully tested using multiple assembly 

scenarios generated from experimental data provided by gaming interface sensors 

installed on the laboratory-based shopfloor. The resulting decision support system 

has the potential to enable the automation of moving assembly operations in 

various sectors of the manufacturing industry. 

 

Queen, K. H. Six emerging aerospace capabilities to watch // Manufacturing 

Engineering. - 159(3). - P. 81-83.  

Emerging manufacturing capabilities are helping the aerospace industry advance a 

faster, more powerful future. Emerging design tools, such as generative design, 

leverage artificial intelligence (AI) along with real-world data from the factory 

floor, the field and supply chain to produce parts more affordably, more quickly 

and at lower weights, critical for the aerospace industry. Cognitive Assistants, ever 

smarter, eventually will be able to do more and will be able to help get the job 

done in manufacturing plants. With human augmentation and augmented reality, 

super-strong humans now work in manufacturing plants. Encased in exoskeletons, 

workers become much stronger and can safely move heavy equipment they 

couldn't lift unaided. Designer materials are being designed and constructed at the 

atomic level using Integrated Computational Materials Engineering (ICME) to 

have certain critical properties. intelligent Machines will work alongside people in 

factories and help in smaller works as well. Transformative Computing can offer 

the best of the computer and human worlds, much faster but with human 

capabilities. 

 

Sasipriya, S., & Vigneshram, R. An overview of cognitive radio in 5g wireless 

communications // Paper presented at the 2016 IEEE International Conference on 
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Computational Intelligence and Computing Research, ICCIC 2016, 

doi:10.1109/ICCIC.2016.7919725  

5G and Cognitive Radio (CR) are the two emerging technologies to meet the heavy 

mobile data traffic of future wireless networks. The new era of communication will 

be dominated by 5G in future. As the future mobile broadband will be largely 

driven by ultra high definition video and as the things around us will be always 

connected, 5G aims to provide higher capacity and a network speed of 10Gbps. 5G 

equipment will also be available at lower cost, lower battery consumption and 

lower latency than 4G equipment. 5G platform can empower the growth of many 

industries ranging from entertainment, agriculture, IT and manufacturing 

industries. The need for more capacity will demand more spectrums resulting in 

integration of CR in 5G networks. The focus of CR is to enable much more 

efficient use of the spectrum though it adapts itself to provide the optimum 

communications channel. This paper is based on the review of cognitive radio in 

5G wireless communication system. 

 

Svensson, O., Thelin, S., Byttner, S., & Fan, Y. Indirect tire monitoring system - 

machine learning approach // Paper presented at the IOP Conference Series: 

Materials Science and Engineering. - 252(1). doi:10.1088/1757-

899X/252/1/012018  

The heavy vehicle industry has today no requirement to provide a tire pressure 

monitoring system by law. This has created issues surrounding unknown tire 

pressure and thread depth during active service. There is also no standardization 

for these kind of systems which means that different manufacturers and third party 

solutions work after their own principles and it can be hard to know what works for 

a given vehicle type. The objective is to create an indirect tire monitoring system 

that can generalize a method that detect both incorrect tire pressure and thread 

depth for different type of vehicles within a fleet without the need for additional 

physical sensors or vehicle specific parameters. The existing sensors that are 
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connected communicate through CAN and are interpreted by the Drivec Bridge 

hardware that exist in the fleet. By using supervised machine learning a classifier 

was created for each axle where the main focus was the front axle which had the 

most issues. The classifier will classify the vehicles tires condition and will be 

implemented in Drivecs cloud service where it will receive its data. The resulting 

classifier is a random forest implemented in Python. The result from the front axle 

with a data set consisting of 9767 samples of buses with correct tire condition and 

1909 samples of buses with incorrect tire condition it has an accuracy of 90.54% 

(0.96%). The data sets are created from 34 unique measurements from buses 

between January and May 2017. This classifier has been exported and is used 

inside a Node.js module created for Drivecs cloud service which is the result of the 

whole implementation. The developed solution is called Indirect Tire Monitoring 

System (ITMS) and is seen as a process. This process will predict bad classes in 

the cloud which will lead to warnings. The warnings are defined as incidents. They 

contain only the information needed and the bandwidth of the incidents are also 

controlled so incidents are created within an acceptable range over a period of 

time. These incidents will be notified through the cloud for the operator to analyze 

for upcoming maintenance decisions. 

 

Medicine. Biomedicine 
 

Beemer, J., Spoon, K., He, L., Fan, J., & Levine, R. A. Ensemble learning for 

estimating individualized treatment effects in student success studies // 

International Journal of Artificial Intelligence in Education. - 28(3). - P. 315-335. 

doi:10.1007/s40593-017-0148-x  

Student success efficacy studies are aimed at assessing instructional practices and 

learning environments by evaluating the success of and characterizing student 

subgroups that may benefit from such modalities. We propose an ensemble 
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learning approach to perform these analytics tasks with specific focus on 

estimating individualized treatment effects (ITE). ITE are a measure from the 

personalized medicine literature that can, for each student, quantify the impact of 

the intervention strategy on student performance, even though the given student 

either did or did not experience this intervention (i.e., is either in the treatment 

group or in the control group). We illustrate our learning analytics methods in the 

study of a supplemental instruction component for a large enrollment introductory 

statistics course recognized as a curriculum bottleneck at San Diego State 

University. As part of this application, we show how the ensemble estimate of the 

ITE may be used to assess the pedagogical reform (supplemental instruction), 

advise students into supplemental instruction at the beginning of the course, and 

quantify the impact of the supplemental instruction component on at-risk 

subgroups 

 

Body, R. Acute coronary syndromes diagnosis, version 2.0: Tomorrow's approach 

to diagnosing acute coronary syndromes? // Turkish Journal of Emergency 

Medicine. - 18(3). - P. 94-99. doi:10.1016/j.tjem.2018.05.005  

Chest pain accounts for approximately 6% of Emergency Department (ED) 

attendances and is the most common reason for emergency hospital admission. For 

many years, our approach to diagnosis has required patients to stay in hospital for 

at least 6–12 h to undergo serial biomarker testing. As less than one fifth of the 

patients undergoing investigation actually has an acute coronary syndrome (ACS), 

there is tremendous potential to reduce unnecessary hospital admissions. Recent 

advances in diagnostic technology have improved the efficiency of care pathways. 

Decision aids such as the Thrombolysis in Myocardial Infarction (TIMI) risk score 

and the History, Electrocardiogram, Age, Risk factors and Troponin (HEART) 

score enable rapid ‘rule out’ of ACS within hours of patients arriving in the ED. 

With high sensitivity cardiac troponin (hs-cTn) assays, approximately one third of 

patients can have ACS ‘ruled out’ with a single blood test, and up to two thirds 
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could have an acute myocardial infarction ‘ruled out’ with a second sample taken 

after as little as 1 h. Building on those recent advances, this paper presents an 

overview of the principles behind the development of the Troponin-only 

Manchester Acute Coronary Syndromes (T-MACS) decision aid. This clinical 

prediction model could be used to ‘rule out’ and ‘rule in’ ACS following a single 

blood test and to calculate the probability of ACS for every patient. The future 

potential of this approach is then addressed, including practical applications of 

artificial intelligence, shared decision making, near-patient testing and 

personalized medicine. 

 

Cappelletti, P. Medicine 4.0. an introduction // [Medicina 4.0. Un’introduzione] 

Rivista Italiana Della Medicina Di Laboratorio. - 14(3). - P. 131-135. 

doi:10.1007/s13631-018-00204-5  

Medicine 4.0 is the corresponding event in medicine of Fourth Industrial 

Revolution, characterized by fusion of physical, digital and biological worlds, 

impacting all disciplines, economies and industries, and even challenging ideas 

about what it means to be human. Three are the main trends in the near future of 

medicine: Integrative Medicine, Regenerative Medicine, and Precision Medicine. 

The informatics revolution and artificial intelligence (AI) are crucial in the 

development of the three perspectives. The acceleration of Medicine 4.0 

determines big changing in medical research, in healthcare organization, and in 

idea itself of medicine. AI challenges medicine and physicians from practical and 

theoretical points of view, with revolutionary ways for medical assistance, 

diagnosis, therapeutics, and physician-patient relationship. Physicians and medical 

professionals have the duty of information and education of patients and public 

about the future changing, for helping understanding and aware democratic 

decisions. 
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Cynober, T. Challenges of big data in health // [Enjeux des big data en santé] 

Actualites Pharmaceutiques. - 57(578). - P. 25-29. 

doi:10.1016/j.actpha.2018.05.013  

The government has commissioned a report on the topic, the Estates General on 

Bioethics refer to it and the Order of Doctors have published a white paper. 

Everybody is talking about big data and artificial intelligence but few have 

witnessed these innovations at work, innovations which now seem to be within 

reach of health professionals. This field, unknown to the general public a few years 

ago, has become an object of all fantasies and is bringing about a new industrial 

revolution. 

 

Dorval, T., Chanrion, B., Cattin, M., & Stephan, J. P. Filling the drug discovery 

gap: Is high-content screening the missing link? // Current Opinion in 

Pharmacology. - 42. - P. 40-45. doi:10.1016/j.coph.2018.07.002  

In recent years, questions about the sustainability of the current drug discovery 

process have triggered a revival of interest in phenotypic drug discovery 

approaches. This trend has clearly been amplified by the emergence of multiple 

cell-based assay technologies enabling a higher degree of translatability between in 

vitro conditions and physio-pathological situations, including induced pluripotent 

stem cells, three-dimensional models, co-culture and organ-on-a-chip systems, 

complemented by advances in gene editing technologies. Progress in High-Content 

Screening technology has also contributed to the recent excitement for phenotypic 

drug discovery approaches, bringing image-capture and processing, and data-

analysis, to a level of content and throughput fully compatible with large scale 

drug discovery efforts. Nevertheless, implementation of HCS in discovery projects 

must be carefully considered, to ensure optimal performance and the generation of 

relevant data to enable the discovery of first-in-class medicines. 
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Fröhlich, H., Balling, R., Beerenwinkel, N., Kohlbacher, O., Kumar, S., Lengauer, 

T., Zupan, B. From hype to reality: Data science enabling personalized medicine // 

BMC Medicine. - 16(1). doi:10.1186/s12916-018-1122-7  

Background: Personalized, precision, P4, or stratified medicine is understood as a 

medical approach in which patients are stratified based on their disease subtype, 

risk, prognosis, or treatment response using specialized diagnostic tests. The key 

idea is to base medical decisions on individual patient characteristics, including 

molecular and behavioral biomarkers, rather than on population averages. 

Personalized medicine is deeply connected to and dependent on data science, 

specifically machine learning (often named Artificial Intelligence in the 

mainstream media). While during recent years there has been a lot of enthusiasm 

about the potential of 'big data' and machine learning-based solutions, there exist 

only few examples that impact current clinical practice. The lack of impact on 

clinical practice can largely be attributed to insufficient performance of predictive 

models, difficulties to interpret complex model predictions, and lack of validation 

via prospective clinical trials that demonstrate a clear benefit compared to the 

standard of care. In this paper, we review the potential of state-of-the-art data 

science approaches for personalized medicine, discuss open challenges, and 

highlight directions that may help to overcome them in the future. Conclusions: 

There is a need for an interdisciplinary effort, including data scientists, physicians, 

patient advocates, regulatory agencies, and health insurance organizations. 

Partially unrealistic expectations and concerns about data science-based solutions 

need to be better managed. In parallel, computational methods must advance more 

to provide direct benefit to clinical practice. 

 

Gerendas, B. S., Waldstein, S. M., & Schmidt-Erfurth, U. Screening and 

management of retinal diseases using digital medicine // [Screening und 

Management retinaler Erkrankungen mittels digitaler Medizin] Ophthalmologe. - 

115(9). - P. 728-736. doi:10.1007/s00347-018-0752-7  
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Background: Modern retinal imaging creates gigantic amounts of data (big data) of 

anatomic information. At the same time patient numbers and interventions are 

increasing exponentially. Objective: Introduction of artificial intelligence (AI) for 

optimization of personalized therapy and diagnosis. Material and methods: Deep 

learning was introduced for automated segmentation and recognition of risk factors 

and activity levels in retinal diseases. Results: Automated algorithms enable the 

precise identification and quantification of retinal fluid in all compartments. Early 

detection of retinopathy in diabetes or glaucoma or risk determination for the 

development of age-related macular degeneration (AMD) are possible as well as an 

individual visual prognosis and evaluation of the need for retreatment in 

intravitreal injection therapy. Conclusion: Methods using AI constitute a 

breakthrough perspective for the introduction of individualized medicine and 

optimization of diagnosis and therapy, screening and prognosis. 

 

Krittanawong, C., Bomback, A. S., Baber, U., Bangalore, S., Messerli, F. H., & 

Wilson Tang, W. H. Future direction for using artificial intelligence to predict and 

manage hypertension // Current Hypertension Reports. - 20(9). 

doi:10.1007/s11906-018-0875-x  

Purpose of Review: Evidence that artificial intelligence (AI) is useful for 

predicting risk factors for hypertension and its management is emerging. However, 

we are far from harnessing the innovative AI tools to predict these risk factors for 

hypertension and applying them to personalized management. This review 

summarizes recent advances in the computer science and medical field, illustrating 

the innovative AI approach for potential prediction of early stages of hypertension. 

Additionally, we review ongoing research and future implications of AI in 

hypertension management and clinical trials, with an eye towards personalized 

medicine. Recent Findings: Although recent studies demonstrate that AI in 

hypertension research is feasible and possibly useful, AI-informed care has yet to 

transform blood pressure (BP) control. This is due, in part, to lack of data on AI’s 
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consistency, accuracy, and reliability in the BP sphere. However, many factors 

contribute to poorly controlled BP, including biological, environmental, and 

lifestyle issues. AI allows insight into extrapolating data analytics to inform 

prescribers and patients about specific factors that may impact their BP control. 

Summary: To date, AI has been mainly used to investigate risk factors for 

hypertension, but has not yet been utilized for hypertension management due to the 

limitations of study design and of physician’s engagement in computer science 

literature. The future of AI with more robust architecture using multi-omics 

approaches and wearable technology will likely be an important tool allowing to 

incorporate biological, lifestyle, and environmental factors into decision-making of 

appropriate drug use for BP control. 

 

Lopez, C., Tucker, S., Salameh, T., & Tucker, C. An unsupervised machine 

learning method for discovering patient clusters based on genetic signatures // 

Journal of Biomedical Informatics. - 85. - P. 30-39. doi:10.1016/j.jbi.2018.07.004  

Introduction: Many chronic disorders have genomic etiology, disease progression, 

clinical presentation, and response to treatment that vary on a patient-to-patient 

basis. Such variability creates a need to identify characteristics within patient 

populations that have clinically relevant predictive value in order to advance 

personalized medicine. Unsupervised machine learning methods are suitable to 

address this type of problem, in which no a priori class label information is 

available to guide this search. However, it is challenging for existing methods to 

identify cluster memberships that are not just a result of natural sampling variation. 

Moreover, most of the current methods require researchers to provide specific 

input parameters a priori. Method: This work presents an unsupervised machine 

learning method to cluster patients based on their genomic makeup without 

providing input parameters a priori. The method implements internal validity 

metrics to algorithmically identify the number of clusters, as well as statistical 

analyses to test for the significance of the results. Furthermore, the method takes 
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advantage of the high degree of linkage disequilibrium between single nucleotide 

polymorphisms. Finally, a gene pathway analysis is performed to identify potential 

relationships between the clusters in the context of known biological knowledge. 

Datasets and results: The method is tested with a cluster validation and a genomic 

dataset previously used in the literature. Benchmark results indicate that the 

proposed method provides the greatest performance out of the methods tested. 

Furthermore, the method is implemented on a sample genome-wide study dataset 

of 191 multiple sclerosis patients. The results indicate that the method was able to 

identify genetically distinct patient clusters without the need to select parameters a 

priori. Additionally, variants identified as significantly different between clusters 

are shown to be enriched for protein-protein interactions, especially in immune 

processes and cell adhesion pathways, via Gene Ontology term analysis. 

Conclusion: Once links are drawn between clusters and clinically relevant 

outcomes, Immunochip data can be used to classify high-risk and newly diagnosed 

chronic disease patients into known clusters for predictive value. Further 

investigation can extend beyond pathway analysis to evaluate these clusters for 

clinical significance of genetically related characteristics such as age of onset, 

disease course, heritability, and response to treatment. 

 

Lovis, C., Gaudet-Blavignac, C., Chevrier, R., Robert, A., Issom, D., & Foufi, V. 

Bigdata, artificial intelligence and blockchain for dummies // [BigData, 

intelligence artificielle, blockchain: Guide pratique] Revue Medicale Suisse. - 

14(617). - P. 1559-1563.  

Digitalization is transforming every aspect of life, it is also transforming deeply 

medicine. The digitalization era is characterized by a large production of new data 

streams while existing processes are progressively migrated, such as writing or 

imaging. The very large and fast-growing amount of data available requires new 

storage, transport and analytical tools. This paper presents some of them, such as 

natural language processing, artificial intelligence, and graph databases. A short 
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introduction to the technology of blockchain is also provided, as it is increasingly 

used in some non-monetary transaction in medicine, such as data exchanges and 

consent management. 

 

Miyahira, A. K., & Soule, H. R. The 24th annual prostate cancer foundation 

scientific retreat report // Prostate. - 78(12). - P. 867-878. doi:10.1002/pros.23651  

Introduction: The 24th Annual Prostate Cancer Foundation (PCF) Scientific 

Retreat was held from October 5-7, 2017, at the Omni Shoreham Hotel in 

Washington, DC. Methods: The PCF Scientific Retreat is a scientific conference 

that specifically focuses on cutting edge research deemed to have significant 

promise for accelerating advances in prostate cancer biology and treatment. 

Results: Themes highlighted at this year's meeting included: (i) new 

understandings in prostate cancer biology and disease progression; (ii) new 

mechanisms and treatment targets in advanced prostate cancer; (iii) advances in 

precision medicine genomics, germline genetics, and selection of targeted 

therapies; (iv) PSMA-targeted agents for PET imaging and radionuclide therapy; 

(v) approaches for improving the efficacy of immunotherapy in prostate cancer; 

(vi) applications of 3D Genomics in prostate cancer research; and (vii) potential 

applications of artificial intelligence in prostate cancer. Discussion: This article 

reviews the research presented at the PCF Scientific Retreat, in order to improve 

understanding of the current state of prostate cancer research, encourage discourse 

and exchange of novel ideas, and stimulate new basic, translational, and clinical 

research that will ultimately improve the lives of patients. 

 

Nweke, H. F., Teh, Y. W., Al-garadi, M. A., & Alo, U. R. Deep learning 

algorithms for human activity recognition using mobile and wearable sensor 

networks: State of the art and research challenges // Expert Systems with 

Applications. - 105. - P. 233-261. doi:10.1016/j.eswa.2018.03.056  
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Human activity recognition systems are developed as part of a framework to 

enable continuous monitoring of human behaviours in the area of ambient assisted 

living, sports injury detection, elderly care, rehabilitation, and entertainment and 

surveillance in smart home environments. The extraction of relevant features is the 

most challenging part of the mobile and wearable sensor-based human activity 

recognition pipeline. Feature extraction influences the algorithm performance and 

reduces computation time and complexity. However, current human activity 

recognition relies on handcrafted features that are incapable of handling complex 

activities especially with the current influx of multimodal and high dimensional 

sensor data. With the emergence of deep learning and increased computation 

powers, deep learning and artificial intelligence methods are being adopted for 

automatic feature learning in diverse areas like health, image classification, and 

recently, for feature extraction and classification of simple and complex human 

activity recognition in mobile and wearable sensors. Furthermore, the fusion of 

mobile or wearable sensors and deep learning methods for feature learning provide 

diversity, offers higher generalisation, and tackles challenging issues in human 

activity recognition. The focus of this review is to provide in-depth summaries of 

deep learning methods for mobile and wearable sensor-based human activity 

recognition. The review presents the methods, uniqueness, advantages and their 

limitations. We not only categorise the studies into generative, discriminative and 

hybrid methods but also highlight their important advantages. Furthermore, the 

review presents classification and evaluation procedures and discusses publicly 

available datasets for mobile sensor human activity recognition. Finally, we outline 

and explain some challenges to open research problems that require further 

research and improvements. 

 

Qin, C., Yao, D., Shi, Y., & Song, Z. Computer-aided detection in chest 

radiography based on artificial intelligence: A survey // BioMedical Engineering 

Online. - 17(1). doi:10.1186/s12938-018-0544-y  



 

560 

 

As the most common examination tool in medical practice, chest radiography has 

important clinical value in the diagnosis of disease. Thus, the automatic detection 

of chest disease based on chest radiography has become one of the hot topics in 

medical imaging research. Based on the clinical applications, the study conducts a 

comprehensive survey on computer-aided detection (CAD) systems, and especially 

focuses on the artificial intelligence technology applied in chest radiography. The 

paper presents several common chest X-ray datasets and briefly introduces general 

image preprocessing procedures, such as contrast enhancement and segmentation, 

and bone suppression techniques that are applied to chest radiography. Then, the 

CAD system in the detection of specific disease (pulmonary nodules, tuberculosis, 

and interstitial lung diseases) and multiple diseases is described, focusing on the 

basic principles of the algorithm, the data used in the study, the evaluation 

measures, and the results. Finally, the paper summarizes the CAD system in chest 

radiography based on artificial intelligence and discusses the existing problems and 

trends. 

 

Sharma, A., Khosla, A., Khosla, M., & Rao, Y. Fast and accurate diagnosis of 

autism (FADA): A novel hierarchical fuzzy system based autism detection tool // 

Australasian Physical and Engineering Sciences in Medicine. - 41(3). - P. 757-772. 

doi:10.1007/s13246-018-0666-3  

The main aim of this research work was to develop and validate a novel graphical 

user interface based hierarchical fuzzy autism detection tool named as “Fast and 

Accurate Diagnosis of Autism” for the diagnosis of autism disorder quickly and 

accurately and in addition, this tool also highlights the highly impaired area in each 

participant. Two groups of children had been participated in this study which 

includes autism group (N = 40) and normal group (N = 40). The hierarchical fuzzy 

expert system had been developed using IF-Then rules based on the experiences of 

the specialists and both the groups were tested on the designed system. It had been 

validated that the designed system was easily discriminating between the autistic 
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participants and normal participants with an accuracy of 99%. Moreover, the 

results of the designed system were compared with Childhood Autism Rating 

Scale; also the tool was clearly highlighting the most impaired area in each 

participant. It had also been seen that the designed system has a sensitivity of 

98.2% and specificity of 99.2%. It can be said that the designed tool can be used by 

doctors to diagnose autism along with its severity levels and to highlight the highly 

impaired area accurately and in no time. 

 

Shen, Y., Wu, C., Liu, C., Wu, Y., & Xiong, N. Oriented feature selection SVM 

applied to cancer prediction in precision medicine // IEEE Access. 

doi:10.1109/ACCESS.2018.2868098  

Advances in gene sequencing technology and the outbreak of artificial intelligence 

have made precision medicine a reality recently. Applying machine learning 

algorithms to cancer prediction using gene expression data helps to discover the 

link between genetic data and cancer, which will promote the development and 

application of precision medicine. Taking the natural order of genes into account, a 

new classification method that combines fused lasso and elastic net as 

regularization for linear SVM which uses huberized hinge loss as the loss function 

is proposed in this paper, which we name it oriented feature selection SVM 

(OFSSVM). Due to the characteristics of the elastic net and fused lasso, the 

OFSSVM can not only provide automatic feature selection, but also average the 

adjacent coefficients, resulting in a sparse and smooth solution. We demonstrate its 

effectiveness in both binary classification and multiclass classification in the sense 

of comprehensive evaluation that not only the classification accuracy but also the 

interpretability is considered. The experiments show that the OFSSVM is an 

appealing compromise between interpretability and classification accuracy, and is 

superior to other traditional methods in the sense of comprehensive evaluation. 

 



 

562 

 

Ugon, A., Kotti, A., Séroussi, B., Sedki, K., Bouaud, J., Ganascia, J. Pinna, A. 

Knowledge-based decision system for automatic sleep staging using symbolic 

fusion in a turing machine-like decision process formalizing the sleep medicine 

guidelines // Expert Systems with Applications. - 114. - P. 414-427. 

doi:10.1016/j.eswa.2018.07.023  

Automatic sleep staging is challenging since several issues need to be addressed. 

Traditional approaches from literature do not satisfy medical experts since they do 

not reflect the cognitive process they perform when scoring polysomnographic 

curves. We propose a new approach that is based on the implementation of medical 

knowledge by symbolic fusion. Medical knowledge coming from the international 

clinical practice guidelines for sleep medicine is formalized as a five-layer 

framework dedicated to data abstraction in order to deliver local and global 

propositions and support the interpretation of polysomnographic curves. Firstly, 

features are extracted from raw curves. Then these features are combined to 

recognize sleep events in accordance with guidelines. Sleep events are then fused 

into the criteria required to recognize the different sleep stages. Sleep is not 

homogeneous through the night. The physiological events observed during the 

night follow a dynamic that needs to be included into an automatic sleep staging 

system. In order to take this into account, decision rules are selected and applied to 

recognize a sleep stage according to the current context. Thereby, transitions are 

considered with interest. In this paper, we propose to use a Turing Machine-like 

decision process to handle transitions. To interpret the local observations and 

properly score a given state, the previous state which has been stored in a specific 

register is used as a context. One of the advantages of following the principles of 

symbolic fusion is to benefit from the full traceability of the decision. Hence, it 

makes possible to discuss each final — or intermediate — decision with an expert 

and check for relevance. The preliminary results are encouraging since agreement 

rates provided between decisions taken by our automatic approach and human 

experts are similar to those measured between human experts (average agreement 
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rate = 54.60% / average Cohen's kappa = 0.40) on a dataset of 131 full 

polysomnographic recordings. 

 

Wang, S., Wang, J., Wang, X., Qiu, T., Yuan, Y., Ouyang, L., Wang, F. 

Blockchain-powered parallel healthcare systems based on the ACP approach // 

IEEE Transactions on Computational Social Systems. 

doi:10.1109/TCSS.2018.2865526  

To improve the accuracy of diagnosis and the effectiveness of treatment, a 

framework of parallel healthcare systems (PHSs) based on the artificial systems + 

computational experiments + parallel execution (ACP) approach is proposed in this 

paper. PHS uses artificial healthcare systems to model and represent patients' 

conditions, diagnosis, and treatment process, then applies computational 

experiments to analyze and evaluate various therapeutic regimens, and implements 

parallel execution for decision-making support and real-time optimization in both 

actual and artificial healthcare processes. In addition, we combine the emerging 

blockchain technology with PHS, via constructing a consortium blockchain linking 

patients, hospitals, health bureaus, and healthcare communities for comprehensive 

healthcare data sharing, medical records review, and care auditability. Finally, a 

prototype named parallel gout diagnosis and treatment system is built and deployed 

to verify and demonstrate the effectiveness and efficiency of the blockchain-

powered PHS framework. 

 

Wu, Y., & Feng, J. Development and application of artificial neural network // 

Wireless Personal Communications. - 102(2). - P. 1645-1656. doi:10.1007/s11277-

017-5224-x  

Artificial neural network is a very important part in the new industry of artificial 

intelligence. In China, there are many researches on artificial neural network and 

artificial intelligence are developing rapidly. Therefore, this paper reviews and 

summarizes artificial neural network, and hopes that readers can get a deeper 
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understanding of artificial neural network. This paper first reviews the 

development history of artificial neural network and its related theory, and 

introduces four major characteristics of artificial neural network, such as the non-

linear, non-limitative, non-qualitative and non-convex. Then it emphatically 

analyzes its application in information, medicine, economy, control, transportation 

and psychology. Finally, the future development trend of artificial neural network 

is prospected and summarized. 

 

Zellweger, M. J., Tsirkin, A., Vasilchenko, V., Failer, M., Dressel, A., Kleber, M. 

E., März, W. A new non-invasive diagnostic tool in coronary artery disease: 

Artificial intelligence as an essential element of predictive, preventive, and 

personalized medicine // EPMA Journal. - 9(3). - P. 235-247. doi:10.1007/s13167-

018-0142-x 

Background: Known coronary artery disease (CAD) risk scores (e.g., Framingham) 

estimate the CAD-related event risk rather than presence/absence of CAD. 

Artificial intelligence (AI) is rarely used in this context. Aims: This study aims to 

evaluate the diagnostic power of AI (memetic pattern-based algorithm (MPA)) in 

CAD and to expand its applicability to a broader patient population. Methods and 

results: Nine hundred eighty-seven patients of the Ludwigshafen Risk and 

Cardiovascular Health Study (LURIC) were divided into a training (n = 493) and a 

test population (n = 494). They were evaluated by the Basel MPA. The “training 

population” was further used to expand and optimize the Basel MPA, and after 

modifications, a final validation was carried out on the “test population.” The 

results were compared with the Framingham Risk Score (FRS) using receiver 

operating curves (ROC; area-under-the-curve (AUC)). Of the 987 LURIC patients, 

71% were male, age 62 ± 11 years and 68% had documented CAD. AUC of 

Framingham and BASEL MPA to diagnose CAD in “LURIC training” were 0.69 

and 0.80, respectively. AUC of the optimized MPA in the training and test cohort 

were 0.88 and 0.87, respectively. The positive predictive values (PPV) of the 
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optimized MPA for exclusion of CAD in “training” and “test” were 98 and 95%, 

respectively. The PPV of MPA for identification of CAD was 93 and 94%, 

respectively. Conclusions: The successful use of the MPA approach has been 

demonstrated in a broad-risk spectrum of patients undergoing CAD evaluation, as 

an element of predictive, preventive, personalized medicine, and may be used 

instead of further non-invasive diagnostic procedures. 

 

Alves, T., Rodrigues, R., Costa, H., & Rocha, M. Development of an information 

retrieval tool for biomedical patents // Computer Methods and Programs in 

Biomedicine. - 159. - P. 125-134. doi:10.1016/j.cmpb.2018.03.012  

Background and objective: The volume of biomedical literature has been 

increasing in the last years. Patent documents have also followed this trend, being 

important sources of biomedical knowledge, technical details and curated data, 

which are put together along the granting process. The field of Biomedical text 

mining (BioTM) has been creating solutions for the problems posed by the 

unstructured nature of natural language, which makes the search of information a 

challenging task. Several BioTM techniques can be applied to patents. From those, 

Information Retrieval (IR) includes processes where relevant data are obtained 

from collections of documents. In this work, the main goal was to build a patent 

pipeline addressing IR tasks over patent repositories to make these documents 

amenable to BioTM tasks. Methods: The pipeline was developed within @Note2, 

an open-source computational framework for BioTM, adding a number of modules 

to the core libraries, including patent metadata and full text retrieval, PDF to text 

conversion and optical character recognition. Also, user interfaces were developed 

for the main operations materialized in a new @Note2 plug-in. Results: The 

integration of these tools in @Note2 opens opportunities to run BioTM tools over 

patent texts, including tasks from Information Extraction, such as Named Entity 

Recognition or Relation Extraction. We demonstrated the pipeline's main functions 

with a case study, using an available benchmark dataset from BioCreative 
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challenges. Also, we show the use of the plug-in with a user query related to the 

production of vanillin. Conclusions: This work makes available all the relevant 

content from patents to the scientific community, decreasing drastically the time 

required for this task, and provides graphical interfaces to ease the use of these 

tools. 

 

Bachiller, Y., Busch, P., Kavakli, M., & Hamey, L. Survey: Big data application in 

biomedical research // Paper presented at the ACM International Conference 

Proceeding Series, 2018-April. - P. 174-178. doi:10.1145/3192975.3192986  

In recent years, the emergence of diverse applications created a plethora of data 

and immense sources that can be applied in varying areas of the industry 

worldwide escalating its capabilities including biomedicine. Subsequently, 

analytical tools loomed to leverage the availability of massive data to analyze and 

elicit meaningful information to improve biomedical research and enhance 

healthcare systems. Algorithms applied in these analytical tools supplements the 

prognosis of diseases and personalized treatment of fatal diseases. This survey will 

evaluate algorithms used in bio medical research for personalized precision 

medicine, dissect the characteristics that made breakthrough in improving the 

efficiency of the analytical tool and identify the possible applicability in other 

diseases. It will focus on the machine learning and deep learning algorithms, both 

supervised and unsupervised that is applied in terminal diseases. 

 

Boanos, A., Mothukuri, A. S., Goettsch, K. A., & Bastola, D. K. Investigation and 

utilization of personal food computers for research in drug development and 

biomedicine // Paper presented at the Proceedings - 2017 IEEE International 

Conference on Bioinformatics and Biomedicine, BIBM 2017, 2017-January. - P. 

2229-2231. doi:10.1109/BIBM.2017.8218006  

With the development of civilization into urban areas, agriculture has been forced 

to adapt to less space and limited resources. Developments in urban farming and 
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robotics have produced the personal food computer, a device producing a 

controlled environment for hydroponic plant growth. As many pharmaceuticals 

originate from chemicals found in plants, investigation of chemicals relevant to 

human health can be economically performed using this controlled environment. 

Advances to the food computer which aid in this research include a cloud-based 

system for collecting data across multiple devices, weather simulation recipes 

supported by global weather data and artificial intelligence techniques, and 

automated plant monitoring and reporting. Several devices have been built to work 

with these systems and research is underway in a variety of projects including 

preventative medicine and drug development 

 

Daniyal, Wang, W., Su, M., Lee, S., Hung, C., & Chen, C. A guideline to 

determine the training sample size when applying big data mining methods in 

clinical decision making // Paper presented at the Proceedings of 4th IEEE 

International Conference on Applied System Innovation 2018, ICASI 2018. - P. 

678-681. doi:10.1109/ICASI.2018.8394347  

Biomedicine is a field rich in a variety of heterogeneous, evolving, complex and 

unstructured massive data, coming from autonomous sources (i.e. HACE theorem). 

Big data mining has become the most fascinating and fastest growing area which 

enables the selection, exploring and modeling the vast amount of medical data to 

help clinical decision making, prevent medication error, and enhance patients' 

outcomes. Given the complexity and unstructured data nature in biomedicine, it 

was acknowledged that there is no single best data mining method for all 

applications. Indeed, an appropriate process and algorithm for big data mining is 

essential for obtaining a truthful result. Up to date, however, there is no guideline 

for this, especially about a fair sample size in the training set for reliable results. 

Sample size is of central importance because the biomedical data don't come cheap 

- they take time and human power to acquire the data and usually are very 

expensive. On the other hand, small sample size may result in the overestimates of 
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the predictive accuracy by overfitting to the data. The purpose of this paper is to 

provide a guideline for determining the sample size that can result in a robust 

accuracy. Because the increment in data volume causes complexity and had a 

significant impact on the accuracy, we examined the relationship among sample 

size, data variation and performance of different data mining methods, including 

SVM, Naïve Bayes, Logistic Regression and J48, by using simulation and two sets 

of biomedical data. The simulation result revealed that the sample size can 

dramatically affect the performance of data mining methods under a given data 

variation and this effect is most manifest in nonlinear case. For experimental 

biomedical data, it is essential to examine the impact of sample size and data 

variation on the performance in order to determine the sample size 

 

Deans, C., Griffin, L. D., Marmugi, L., & Renzoni, F. Machine learning based 

localization and classification with atomic magnetometers // Physical Review 

Letters. - 120(3). doi:10.1103/PhysRevLett.120.033204  

We demonstrate identification of position, material, orientation, and shape of 

objects imaged by a Rb85 atomic magnetometer performing electromagnetic 

induction imaging supported by machine learning. Machine learning maximizes 

the information extracted from the images created by the magnetometer, 

demonstrating the use of hidden data. Localization 2.6 times better than the spatial 

resolution of the imaging system and successful classification up to 97% are 

obtained. This circumvents the need of solving the inverse problem and 

demonstrates the extension of machine learning to diffusive systems, such as low-

frequency electrodynamics in media. Automated collection of task-relevant 

information from quantum-based electromagnetic imaging will have a relevant 

impact from biomedicine to security. 
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Domínguez, C., Heras, J., & Pascual, V. IJ-OpenCV: Combining ImageJ and 

OpenCV for processing images in biomedicine // Computers in Biology and 

Medicine. - 84. - P. 189-194. doi:10.1016/j.compbiomed.2017.03.027  

Background and Objective. The effective processing of biomedical images usually 

requires the interoperability of diverse software tools that have different aims but 

are complementary. The goal of this work is to develop a bridge to connect two of 

those tools: ImageJ, a program for image analysis in life sciences, and OpenCV, a 

computer vision and machine learning library. Methods. Based on a thorough 

analysis of ImageJ and OpenCV, we detected the features of these systems that 

could be enhanced, and developed a library to combine both tools, taking 

advantage of the strengths of each system. The library was implemented on top of 

the SciJava converter framework. We also provide a methodology to use this 

library. Results. We have developed the publicly available library IJ-OpenCV that 

can be employed to create applications combining features from both ImageJ and 

OpenCV. From the perspective of ImageJ developers, they can use IJ-OpenCV to 

easily create plugins that use any functionality provided by the OpenCV library 

and explore different alternatives. From the perspective of OpenCV developers, 

this library provides a link to the ImageJ graphical user interface and all its features 

to handle regions of interest. Conclusions. The IJ-OpenCV library bridges the gap 

between ImageJ and OpenCV, allowing the connection and the cooperation of 

these two systems. 

 

Huang, Z., Wang, S., Zheng, H., Zhang, C., Zhang, G., Wu, Q., Yang, Z. A data-

driven online ADP of exponential convergence based on k-nearest-neighbor 

averager, stable term and persistence excitation // Paper presented at the 2017 4th 

International Conference on Systems and Informatics, ICSAI 2017, 2018-January. 

- P. 1-6. doi:10.1109/ICSAI.2017.8248254  

With the development of marine science, aeronautics and astronautics, energy, 

chemical industry, biomedicine and management science, many complex systems 
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face the problem of optimization and control. Approximate dynamic programming 

solves the curse of dimensionality problem of dynamic programming, and it is a 

new kind of approximate optimization solution that emerges in recent years. Based 

on the analysis of optimization system, this paper proposes a nonlinear multi-input 

multi-output, online learning, and data-driven approximate dynamic programming 

structure and its learning algorithm. The method is achieved from the following 

three aspects: 1) the critic function of multi-dimensional input critic module of the 

approximate dynamic programming is approximated with a data-driven k-nearest 

neighbor method; 2) the multi-output policy iteration of the approximate dynamic 

programming actor module is calculated with an exponential convergence 

performance; 3) The critic and actor modules are learned synchronously, and 

achieve the online optimal and control effect. The optimal control for the 

longitudinal motion of a thermal underwater glider is used to show the effect of the 

proposed method. This work can lay a foundation for the theory and application of 

a nonlinear data-driven multi-input multi-output approximate dynamic 

programming method. It's also the consensus needs in optimization control and 

artificial intelligence of many scientific and engineering fields, such as energy 

conservation, emission reduction, decision support and operational management et 

 

Kalinin, A. A., Higgins, G. A., Reamaroon, N., Soroushmehr, S., Allyn-Feuer, A., 

Dinov, I. D., Athey, B. D. Deep learning in pharmacogenomics: From gene 

regulation to patient stratification // Pharmacogenomics. - 19(7). - P. 629-650. 

doi:10.2217/pgs-2018-0008  

This Perspective provides examples of current and future applications of deep 

learning in pharmacogenomics, including: identification of novel regulatory 

variants located in noncoding domains of the genome and their function as applied 

to pharmacoepigenomics; patient stratification from medical records; and the 

mechanistic prediction of drug response, targets and their interactions. Deep 

learning encapsulates a family of machine learning algorithms that has transformed 
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many important subfields of artificial intelligence over the last decade, and has 

demonstrated breakthrough performance improvements on a wide range of tasks in 

biomedicine. We anticipate that in the future, deep learning will be widely used to 

predict personalized drug response and optimize medication selection and dosing, 

using knowledge extracted from large and complex molecular, epidemiological, 

clinical and demographic datasets. 

 

Kasik, V., Kahankova, R., Chvostkova, Z., Kubicek, J., Penhaker, M., & Oczka, D. 

Real-time analysis of semiconductor memories under the influence of ionizing 

radiation // Paper presented at the SAMI 2018 - IEEE 16th World Symposium on 

Applied Machine Intelligence and Informatics Dedicated to the Memory of Pioneer 

of Robotics Antal (Tony) K. Bejczy, Proceedings, 2018-February. - P. 81-84. 

doi:10.1109/SAMI.2018.8323990  

This paper aims to analyze the influence of ionizing irradiation on various types of 

the semiconductor memories by means of the FPGA circuit logic. The reason for 

such tests is to determine the durability of digital electronics in the biomedicine, 

e.g. in pacemakers, during the radiotherapy. Static RAM EPROM and EEPROM 

memories were tested, which were tested, which were placed on a gamma-exposed 

test pad. As a source of the ionizing radiation, the TERAGAM irradiator and The 

Cyber Knife radio surgical instrument with a linear accelerator were used. The 

Memory Testing Controller is built on the FPGA chip that tests all the connected 

memories in parallel, and stores the detailed results in the event log. 

 

Khalid, Z., & Sezerman, O. U. ZK DrugResist 2.0: A TextMiner to extract 

semantic relations of drug resistance from PubMed // Journal of Biomedical 

Informatics. - 69. - P. 93-98. doi:10.1016/j.jbi.2017.04.002  

Extracting useful knowledge from an unstructured textual data is a challenging task 

for biologists, since biomedical literature is growing exponentially on a daily basis. 

Building an automated method for such tasks is gaining much attention of 
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researchers. ZK DrugResist is an online tool that automatically extracts mutations 

and expression changes associated with drug resistance from PubMed. In this study 

we have extended our tool to include semantic relations extracted from biomedical 

text covering drug resistance and established a server including both of these 

features. Our system was tested for three relations, Resistance (R), Intermediate (I) 

and Susceptible (S) by applying hybrid feature set. From the last few decades the 

focus has changed to hybrid approaches as it provides better results. In our case 

this approach combines rule-based methods with machine learning techniques. The 

results showed 97.67% accuracy with 96% precision, recall and F-measure. The 

results have outperformed the previously existing relation extraction systems thus 

can facilitate computational analysis of drug resistance against complex diseases 

and further can be implemented on other areas of biomedicine. 

 

Le, D. Random walk with restart: A powerful network propagation algorithm in 

bioinformatics field // Paper presented at the 2017 4th NAFOSTED Conference on 

Information and Computer Science, NICS 2017 - Proceedings, 2017-January. - P. 

242-247. doi:10.1109/NAFOSTED.2017.8108071  

Various problems in biomedicine can be formulated as a ranking problem, where a 

set of candidate components is ranked relatively based on a set of known 

components. The most popular problem in biomedicine is identification of 

diseaseassociated cellular components, where cellular components can be genes, 

proteins, microRNAs or other molecules. Besides that, a number of problems in 

pharmacology is also similar such as identification of drug-target interactions and 

prediction of novel drug-disease associations. They are all considered as ranking 

problems. Many computational methods have been proposed to these problems 

including machine learning-based and networkbased ones. In which, machine 

learning-based methods usually approach those as binary classification problems, 

where an unknown association/interaction is predicted as "associate/interact" or 

"not associate/interact". However, as abovementioned, those problems should be 
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formulated as ranking problems since it is often in biomedicine and pharmacology 

that not observed association/interaction does not mean it does not exist. 

Meanwhile, network-based methods have been naturally approached those 

problems by ranking candidate associations/interactions relatively to a set of 

known ones. Among network-based methods, random walk with restart (RWR), a 

network propagation algorithm, has shown to be state-of-the-art one for those 

problems. Therefore, in this study, we are going to review usage of this algorithm 

for a number of problems in biomedicine and pharmacology. 

 

Makagonov, N. G., Blinova, E. M., & Bezukladnikov, I. I. Development of visual 

inspection systems for 3D printing // Paper presented at the Proceedings of the 

2017 IEEE Russia Section Young Researchers in Electrical and Electronic 

Engineering Conference, ElConRus 2017. - P. 1463-1465. 

doi:10.1109/EIConRus.2017.7910849  

Every day the popularity of 3D printing is growing. It is used in almost all fields of 

the modern science and techniques. Applications of this technology is widespread: 

from architecture and design, to Biomedicine and aerospace. Despite its popularity, 

the process of additive 3D printing usually takes a while. During this process we 

need to be sure that the printed object stays static, besides, we need to control the 

absence of contamination on the print head and print defects. In this paper we 

propose a solution to the problem of detecting collisions in the additive process of 

3D printing through the development of a universal system of visual control. 

Technical process control is carried out by the introduction of visual feedback. We 

have described two methods, which are used in computer vision for recognition: it 

is the machine learning and tracking based on singular points. The joint use of 

these two techniques provides improved quality of collision detection. During this 

research we have developed two types of the labels - sealed labels and superficial 

labels. The relevance of this development is confirmed by the possibility of 

obtaining economic benefits from its integration, by reducing the amount of 
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consumables in case of collisions. It is especially true in industries that use 

expensive printed materials. 

 

Siegismund, D., Tolkachev, V., Heyse, S., Sick, B., Duerr, O., & Steigele, S. 

Developing deep learning applications for life science and pharma industry // Drug 

Research. - 68(6). - P. 305-310. doi:10.1055/s-0043-124761  

Deep Learning has boosted artificial intelligence over the past 5 years and is seen 

now as one of the major technological innovation areas, predicted to replace lots of 

repetitive, but complex tasks of human labor within the next decade. It is also 

expected to be 'game changing' for research activities in pharma and life sciences, 

where large sets of similar yet complex data samples are systematically analyzed. 

Deep learning is currently conquering formerly expert domains especially in areas 

requiring perception, previously not amenable to standard machine learning. A 

typical example is the automated analysis of images which are typically produced 

en-masse in many domains, e. g., in high-content screening or digital pathology. 

Deep learning enables to create competitive applications in so-far defined core 

domains of 'human intelligence'. Applications of artificial intelligence have been 

enabled in recent years by (i) the massive availability of data samples, collected in 

pharma driven drug programs (='big data') as well as (ii) deep learning algorithmic 

advancements and (iii) increase in compute power. Such applications are based on 

software frameworks with specific strengths and weaknesses. Here, we introduce 

typical applications and underlying frameworks for deep learning with a set of 

practical criteria for developing production ready solutions in life science and 

pharma research. Based on our own experience in successfully developing deep 

learning applications we provide suggestions and a baseline for selecting the most 

suited frameworks for a future-proof and cost-effective development. 
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Simeonov, P. L. Towards a first implementation of the WLIMES approach in 

living system studies advancing the diagnostics and therapy in personalized 

medicine // BioSystems. - 162. - P. 177-204. doi:10.1016/j.biosystems.2017.10.001  

The goal of this paper is to advance an extensible theory of living systems using an 

approach to biomathematics and biocomputation that suitably addresses self-

organized, self-referential and anticipatory systems with multi-temporal multi-

agents. Our first step is to provide foundations for modelling of emergent and 

evolving dynamic multi-level organic complexes and their sustentative processes 

in artificial and natural life systems. Main applications are in life sciences, 

medicine, ecology and astrobiology, as well as robotics, industrial automation, 

man-machine interface and creative design. Since 2011 over 100 scientists from a 

number of disciplines have been exploring a substantial set of theoretical 

frameworks for a comprehensive theory of life known as Integral Biomathics. That 

effort identified the need for a robust core model of organisms as dynamic wholes, 

using advanced and adequately computable mathematics. The work described here 

for that core combines the advantages of a situation and context aware multivalent 

computational logic for active self-organizing networks, Wandering Logic 

Intelligence (WLI), and a multi-scale dynamic category theory, Memory Evolutive 

Systems (MES), hence WLIMES. This is presented to the modeller via a formal 

augmented reality language as a first step towards practical modelling and 

simulation of multi-level living systems. Initial work focuses on the design and 

implementation of this visual language and calculus (VLC) and its graphical user 

interface. The results will be integrated within the current methodology and 

practices of theoretical biology and (personalized) medicine to deepen and to 

enhance the holistic understanding of life. 

 

Small, H. Characterizing highly cited method and non-method papers using 

citation contexts: The role of uncertainty // Journal of Informetrics. - 12(2). - P. 

461-480. doi:10.1016/j.joi.2018.03.007  
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The top 1000 biomedical papers by number of citations are classified by method, 

type of method and non-methods by examination of citation contexts. Supervised 

machine learning is applied to the context data for a training sample of papers 

which is then used to classify the full list, revealing that words indicating utility are 

most important for the classification of methods. Further word analysis is carried 

out using corpus linguistics to uncover context words that characterize non-

methods. Hedging words are found to play an important role for non-methods, and 

several are selected for further analysis with logistic regression. Other variables in 

the regression are a consensus variable based on the similarity of contexts for a 

paper and another variable based on whether citations come from "methods" 

sections of citing papers. Accuracy of predictions from logistic regression is 

comparable to machine learning. The results are interpreted in terms of the 

perceived certainty or uncertainty of the underlying knowledge, that is, methods 

and their outputs have higher certainty, and non-methods higher uncertainty. 

Evidence is found that hedging is inversely related to citation frequency. 

Implications of this work for the study of the development of science and the role 

of methods and tools in biomedical research are discussed. 

 

Small, H., Tseng, H., & Patek, M. Discovering discoveries: Identifying biomedical 

discoveries using citation contexts // Journal of Informetrics. - 11(1). - P. 46-62. 

doi:10.1016/j.joi.2016.11.001  

A procedure for identifying discoveries in the biomedical sciences is described that 

makes use of citation context information, or more precisely citing sentences, 

drawn from the PubMed Central database. The procedure focuses on use of 

specific terms in the citing sentences and the joint appearance of cited references. 

After a manual screening process to remove non-discoveries, a list of over 100 

discoveries and their associated articles is compiled and characterized by subject 

matter and by type of discovery. The phenomenon of multiple discovery is shown 

to play an important role. The onset and timing of recognition of the articles are 
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studied by comparing the number of citing sentences with and without discovery 

terms, and show both early onset and delays in recognition. A comparative analysis 

of the vocabularies of the discovery and non-discovery sentences reveals the types 

of words and concepts that scientists associate with discoveries. A machine 

learning application is used to efficiently extend the list. Implications of the 

findings for understanding the nature and justification of scientific discoveries are 

discussed. 

 

Stefano, G. B., & Fernandez, E. A. Biosensors: Enhancing the natural ability to 

sense and their dependence on bioinformatics // Medical Science Monitor. - 23. - 

P. 3168-3169. doi:10.12659/MSM.905800  

Single cells, as part of their evolution, acquired the ability to sense their internal 

and external environment, move to or away from a particular environment, the 

latter depending on the appropriate integration of the sensory input with motor 

ability. Clearly, the ability to sense stimuli must be a rapid process and one that has 

been selected upon for survival over long periods of time in concert with 

environmental challenges. Interestingly, various differing sensory inputs have their 

own receptors to respond to a specific stimulus. Thus, we have many mechanisms 

that alert a cell/tissue/organism to the fact its environment has been perturbed via a 

specific process (receptor) e, g., light, taste etc. However, the response component 

of this communication exhibits com-monalities (respond, dampen the response or 

inhibition). Utilizing the wisdom of evolutionary trial, error and random 

occurrences, technologies today have focused not only on highly sensitive 

biosensors but specific ones for select targets, including “natural ones” as well as 

those considered important enough to make a sensor. The novel newly developed 

sensors include and are not limited to amperometric probes, e.g., nitric oxide, 

enzymes, chemical messengers to name a few. DNA chip sensors exist, which can 

detect genetic expression as well as product, e.g., protein polymorphisms. Cell-free 

protein synthesis can lead to membrane anchored receptors. Molecularly imprinted 
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polymers can and will substitute for antibodies and the newer DNA based chips 

and DNA sequencers allow for the identification of other materials that can be 

found in cells and organisms. The strength and stability of substances, like 

graphene, provides a nano substance matrix with high selectivity and a rapid 

process time whereby sensor elements could be attached, functioning in real-time. 

These sensor technologies will allow one to explore cells and organisms in an 

unprecedented manner, providing many different views of the process in question. 

In this regard, as the ability to sense more potential stimuli and targeted entities 

increases, the ability to interpret the ever growing information and its patterns of 

expression in real-time becomes more difficult for our cognitive abilities, not only 

for the complexity of the underlying process but also for the data deluge provided 

by these technologies. The significance of big data and modeling through 

bioinformatics emerges because it can assemble meaning from the enormous 

amounts of data that, for example, will emerge from cognitive and non-cognitive 

sensing. Our minds have limited quantitative sensing abilities, however, given the 

ever increasing growth of bioinformatic potential, the sensory experience will 

undoubtedly grow along with meaning of pattern oriented association of the 

incoming information. It can easily be surmised that there will be an enhanced 

development of autonomous biosensors, which can be linked for pattern 

significance. This assemblage of inputs with the potential for outputting the 

information in an understandable form via appropriate integration will be the basis 

of computer-assisted enhanced intelligence. Thus, what began as a simple 

assembly of sensing- and -motor- processes and their integration, in the future, is 

only destined for being embellished in regard to the number of components that fit 

into the simple scheme that evolved millions of years ago. In short, what works is 

preserved, however, commonality complexity and novel assemblages of the same 

old components mask the origin. Biomedicine will grow within this arena of 

development since novel technologies will emerge to claim their momentary place 

in advancing the discipline. In a real sense, the burst of knowledge has the 
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potential to save lives, make for better treatment options, pursuing precision 

medicine by means of more cost-effective, noninvasive and patient oriented 

therapies [1–3] 

 

Yu, M. K., Ma, J., Fisher, J., Kreisberg, J. F., Raphael, B. J., & Ideker, T. Visible 

machine learning for biomedicine // Cell. - 173(7). - P. 1562-1565. 

doi:10.1016/j.cell.2018.05.056 

A major ambition of artificial intelligence lies in translating patient data to 

successful therapies. Machine learning models face particular challenges in 

biomedicine, however, including handling of extreme data heterogeneity and lack 

of mechanistic insight into predictions. Here, we argue for “visible” approaches 

that guide model structure with experimental biology. A major ambition of 

artificial intelligence lies in translating patient data to successful therapies. 

Machine learning models face particular challenges in biomedicine, however, 

including handling of extreme data heterogeneity and lack of mechanistic insight 

into predictions. Here, we argue for “visible” approaches that guide model 

structure with experimental biology 

 

Biology 
 

Boudry, M., & Hofhuis, S. Parasites of the mind. why cultural theorists need the 

meme's eye view // Cognitive Systems Research. - 52. - P. 155-167. 

doi:10.1016/j.cogsys.2018.06.010  

Are there any such things as mind parasites? By analogy with biological parasites, 

such cultural items are supposed to subvert or harm the interests of their host. The 

hypothesis of cultural parasitism has appeared in different guises in the burgeoning 

field of cultural evolution. To unpack the notion of mind parasites, we first clear 

some conceptual ground around the concept of cultural adaptation and its relation 
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to human agency. We then formulate Millikan's challenge: how can cultural items 

develop novel purposes of their own, cross-cutting or subverting our own personal 

purposes? If this central challenge is not met, talk of cultural ‘parasites’ or ‘selfish 

memes’ remains vacuous. First, we discuss why other attempts to answer 

Millikan's challenge have failed. In particular, we put to rest the claims of 

panmemetics, a somewhat sinister worldview according to which human culture is 

nothing more than a swarm of selfish agents, plotting and scheming behind the 

scenes. Next, we reject a more reasonable, but still overly permissive approach to 

mind parasites, which equates them with biologically maladaptive culture. Finally, 

we present our own answer to Millikan's challenge: certain systems of misbelief 

can be fruitfully treated as cultural parasites, designed by cultural evolution to 

subvert the interests of their human hosts. As a proof of concept, we discuss 

witchcraft beliefs in early modern Europe, and show how the meme's eye view 

promises to shed new light on a mystery that historians and social scientists have 

been wrestling with for decades. 

 

Calzone, L., Barillot, E., & Zinovyev, A. Logical versus kinetic modeling of 

biological networks: Applications in cancer research // Current Opinion in 

Chemical Engineering. - 21. - P. 22-31. doi:10.1016/j.coche.2018.02.005  

Mathematical modeling of biological networks is a promising approach to 

understand the complexity of cancer progression, which can be understood as 

accumulated abnormalities in the kinetics of cellular biochemistry. Two major 

modeling formalisms (languages) have been used for this purpose in the last couple 

of decades: one is based on the application of classical chemical kinetics of 

reaction networks and the other one is based on discrete kinetics representation 

(called logical formalism for simplicity here), governed by logical state update 

rules. In this short review, we remind the reader how these two methodologies 

complement each other but also present the fast and recent development of semi-

quantitative approaches for modeling large biological networks, with a spectrum of 
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complementary ideas each inheriting and combining features of both modeling 

formalisms. We also notice an increasing influence of the recent success of 

machine learning and artificial intelligence onto the methodology of mathematical 

network modeling in cancer research, leading to appearance of a number of 

pragmatic hybrid approaches. To illustrate the two approaches, logical versus 

kinetic modeling, we provide an example describing the same biological process 

with different description granularity in both discrete and continuous formalisms. 

The model focuses on a central question in cancer biology: understanding the 

mechanisms of metastasis appearance. We conclude that despite significant 

progress in development of modeling ideas, predicting response of large biological 

networks involved in cancer to various perturbations remains a major unsolved 

challenge in cancer systems biology. 

 

Cheng, M., & Chang, N. Dynamic construction material layout planning 

optimization model by integrating 4D BIM // Engineering with Computers. - P. 1-

18. doi:10.1007/s00366-018-0628-0  

Construction material layout planning is a key project in temporary facility layouts. 

When allocating materials without effective resource consolidation and planning in 

advance, construction managers usually have difficulties in comprehensively 

determining resource demand to optimize material layout. This also leads to 

reduced efficiency, increased cost, and unnecessary loss of time. This study 

proposed the dynamic construction material layout planning optimization model to 

investigate the optimization of material layout from the perspective of dynamic 

task scheduling. In addition to the variables of schedule advancement and 

evolution, dynamic material requirements, and changes in storage sites and areas, 

task float times were analyzed to account for the changes in three-dimensional 

travel distances between material supply and demand sites concurrently with 

changes in task schedules and ensure that the observations conformed to real-time 

conditions. First, schedule and building information modeling techniques as well 
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as the procedures for quantity take-off and construction materials and quantity 

analysis were consolidated to produce dynamic material requirements data for 

construction layout planning. Second, the symbiotic organisms search algorithm 

was applied to derive the optimized construction site material layout plan. Finally, 

the proposed model was applied to a construction project. The required total 

distance for the dynamic material layout plan was 954,736 m, which saved roughly 

half of the required distance compared with the fixed material layout plan of 

1,659,457 m. This greatly reduced material transportation costs and validated the 

effectiveness of the proposed model 

 

Dimitrakopoulos, G. N., Vrahatis, A. G., Sgarbas, K., & Plagianakos, V. Pathway 

analysis using xgboost classification in biomedical data // Paper presented at the 

ACM International Conference Proceeding Series. doi:10.1145/3200947.3201029  

Given the fact that our biological existence is rooted in a complex system within 

our cells with thousands of interactions among genes and metabolites, research 

community in biological and medical fields have shifted their interest to network-

based approaches. This complexity is imprinted in networks which encode the 

relationships among system’s components. This evolution has also led to the 

generation a new research fields, the Network Medicine, a combination of Network 

Science and Systems Biology applied to human diseases. Meanwhile, cutting-edge 

approaches towards this direction are the subpathway-based methods, identifying 

“active subpathways” - in the form of local sub-structures within pathways - 

related with a case under study. Based on this, we propose a classification scheme 

based on XGBoost, a recent tree-based classification algorithm, in order to detect 

the most discriminative pathways related with a disease. Subsequently, we extract 

subpathways and rank them with regard to their ability to correctly classify 

samples from different experimental conditions. Our method is demonstrated on an 

aging gene expression dataset providing evidences that XGBoost outperforms 

other well-known classification methods in biological data, while results provided 
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by our method include several established as well as recently reported longevity-

associated pathways. 

 

Dobnik, D., Gruden, K., Žel, J., Bertheau, Y., Holst-Jensen, A., & Bohanec, M. 

Decision support for the comparative evaluation and selection of analytical 

methods: Detection of genetically modified organisms as an example // Food 

Analytical Methods. - 11(8). - P. 2105-2122. doi:10.1007/s12161-018-1194-1  

The selection of the best-fit-for-purpose analytical method to be implemented in 

the laboratory is difficult due to availability of multiple methods, targets, aims of 

detection, and different kinds and sources of more or less reliable information. 

Several factors, such as method performance, practicability, cost of setup, and 

running costs need to be considered together with personnel training when 

selecting the most appropriate method. The aim of our work was to prepare a 

flexible multicriteria decision analysis model suitable for evaluation and 

comparison of analytical methods used for the purpose of detecting and/or 

quantifying genetically modified organisms, and to use this model to evaluate a 

variety of changing analytical methods. Our study included selection of PCR-, 

isothermal-, protein-, microarray-, and next-generation sequencing-based methods 

in simplex and/or multiplex formats. We show that the overall result of their fitness 

for purpose is relatively similar; however, individual criteria or a group of related 

criteria exposed more substantial differences between the methods. The proposed 

model of this decision support system enables easy modifications and is thus 

suitable for any other application of complex analytical methods. 

 

Geerts, H., Gieschke, R., & Peck, R. Use of quantitative clinical pharmacology to 

improve early clinical development success in neurodegenerative diseases // Expert 

Review of Clinical Pharmacology. - 11(8). - P. 789-795. 

doi:10.1080/17512433.2018.1501555  
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Introduction: The success rate of pharmaceutical Research & Development (R&D) 

is much lower compared to other industries such as micro-electronics or 

aeronautics with the probability of a successful clinical development to approval in 

central nervous system (CNS) disorders hovering in the single digits (7%). Areas 

covered: Inspired by adjacent engineering-based industries, we argue that 

quantitative modeling in CNS R&D might improve success rates. We will focus on 

quantitative techniques in early clinical development, such as PharmacoKinetic–

PharmacoDynamic modeling, clinical trial simulation, model-based meta-analysis 

and the mechanism-based physiology-based pharmacokinetic modeling, and 

quantitative systems pharmacology. Expert commentary: Mechanism-based 

computer modeling rely less on existing clinical datasets, therefore can better 

generalize than Big Data analytics, including prospectively and quantitatively 

predicting the clinical outcome of new drugs. More specifically, exhaustive post-

hoc analysis of failed trials using individual virtual human trial simulation could 

illuminate underlying causes such as lack of sufficient functional target 

engagement, negative pharmacodynamic interactions with comedications and 

genotypes, and mismatched patient population. These insights are beyond the 

capacity of artificial intelligence (AI) methods as they are many more possible 

combinations than subjects. Unlike ‘black box’ approaches in AI, mechanism-

based platforms are transparent and based on biologically sound assumptions that 

can be interrogated. 

 

Liu, W., Zhang, C., Ma, H., & Li, S. Learning efficient spatial-temporal gait 

features with deep learning for human identification // Neuroinformatics. - 16(3-4). 

- P. 457-471. doi:10.1007/s12021-018-9362-4  

The integration of the latest breakthroughs in bioinformatics technology from one 

side and artificial intelligence from another side, enables remarkable advances in 

the fields of intelligent security guard computational biology, healthcare, and so 

on. Among them, biometrics based automatic human identification is one of the 
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most fundamental and significant research topic. Human gait, which is a biometric 

features with the unique capability, has gained significant attentions as the 

remarkable characteristics of remote accessed, robust and security in the biometrics 

based human identification. However, the existed methods cannot well handle the 

indistinctive inter-class differences and large intra-class variations of human gait in 

real-world situation. In this paper, we have developed an efficient spatial-temporal 

gait features with deep learning for human identification. First of all, we proposed 

a gait energy image (GEI) based Siamese neural network to automatically extract 

robust and discriminative spatial gait features for human identification. 

Furthermore, we exploit the deep 3-dimensional convolutional networks to learn 

the human gait convolutional 3D (C3D) as the temporal gait features. Finally, the 

GEI and C3D gait features are embedded into the null space by the Null Foley-

Sammon Transform (NFST). In the new space, the spatial-temporal features are 

sufficiently combined with distance metric learning to drive the similarity metric to 

be small for pairs of gait from the same person, and large for pairs from different 

persons. Consequently, the experiments on the world’s largest gait database show 

our framework impressively outperforms state-of-the-art methods. 

 

Lu, H., Li, Y., Uemura, T., Ge, Z., Xu, X., He, L., Kim, H. FDCNet: Filtering deep 

convolutional network for marine organism classification // Multimedia Tools and 

Applications. - 77(17). - P. 21847-21860. doi:10.1007/s11042-017-4585-1  

Convolutional networks are currently the most popular computer vision methods 

for a wide variety of applications in multimedia research fields. Most recent 

methods have focused on solving problems with natural images and usually use a 

training database, such as Imagenet or Openimage, to detect the characteristics of 

the objects. However, in practical applications, training samples are difficult to 

acquire. In this study, we develop a powerful approach that can accurately learn 

marine organisms. The proposed filtering deep convolutional network (FDCNet) 

classifies deep-sea objects better than state-of-the-art classification methods, such 
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as AlexNet, GoogLeNet, ResNet50, and ResNet101. The classification accuracy of 

the proposed FDCNet method is 1.8%, 2.9%, 2.0%, and 1.0% better than AlexNet, 

GooLeNet, ResNet50, and ResNet101, respectively. In addition, we have built the 

first marine organism database, Kyutech10K, with seven categories (i.e., shrimp, 

squid, crab, shark, sea urchin, manganese, and sand). 

 

Maji, R. K., Khatua, S., & Ghosh, Z. A supervised ensemble approach for sensitive 

microRNA target prediction // IEEE/ACM Transactions on Computational Biology 

and Bioinformatics. doi:10.1109/TCBB.2018.2858252  

MicroRNAs, a class of small non-coding RNAs, regulate important biological 

functions via post-transcriptional regulation of messenger RNAs (mRNAs). 

Despite rapid development in miRNA research, precise experimental methods to 

determine miRNA target interactions are still lacking. This motivated us to explore 

the in silico target interaction features and incorporate them in predictive 

modeling. We propose a systematic approach towards developing a sensitive 

miRNA target prediction model to explore the interplay of target recognition 

features. In the first step, we have employed a supervised ensemble under-

sampling approach to address the problem of imbalance in the training dataset due 

to a larger number of negative instances. Various feature selection techniques were 

evaluated to obtain the optimal feature subset that best recognizes the true miRNA-

mRNA targets. In the second step, we have built our optimal model, miRTPred, a 

novel blending ensemble-based approach that combines the predictions of the best 

performing traditional and classical ensemble models, through a weighted voting 

classifier, achieving a sensitivity of 87% and F1-score of 0:88 for 3/UTR region of 

the mRNA transcript. miRTPred outperforms popular machine learning (ML) and 

non-ML approaches to target prediction algorithms. miRTPred is freely available 

at http://bicresources.jcbose.ac.in/zhumur/mirtpred 
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Miyahira, A. K., & Soule, H. R. The 24th annual prostate cancer foundation 

scientific retreat report // Prostate. - 78(12). - P. 867-878. doi:10.1002/pros.23651  

Introduction: The 24th Annual Prostate Cancer Foundation (PCF) Scientific 

Retreat was held from October 5-7, 2017, at the Omni Shoreham Hotel in 

Washington, DC. Methods: The PCF Scientific Retreat is a scientific conference 

that specifically focuses on cutting edge research deemed to have significant 

promise for accelerating advances in prostate cancer biology and treatment. 

Results: Themes highlighted at this year's meeting included: (i) new 

understandings in prostate cancer biology and disease progression; (ii) new 

mechanisms and treatment targets in advanced prostate cancer; (iii) advances in 

precision medicine genomics, germline genetics, and selection of targeted 

therapies; (iv) PSMA-targeted agents for PET imaging and radionuclide therapy; 

(v) approaches for improving the efficacy of immunotherapy in prostate cancer; 

(vi) applications of 3D Genomics in prostate cancer research; and (vii) potential 

applications of artificial intelligence in prostate cancer. Discussion: This article 

reviews the research presented at the PCF Scientific Retreat, in order to improve 

understanding of the current state of prostate cancer research, encourage discourse 

and exchange of novel ideas, and stimulate new basic, translational, and clinical 

research that will ultimately improve the lives of patients. 

 

Romeo-Guitart, D., Forés, J., Herrando-Grabulosa, M., Valls, R., Leiva-Rodríguez, 

T., Galea, E., Casas, C. Neuroprotective drug for nerve trauma revealed using 

artificial intelligence // Scientific Reports. - 8(1). doi:10.1038/s41598-018-19767-3  

Here we used a systems biology approach and artificial intelligence to identify a 

neuroprotective agent for the treatment of peripheral nerve root avulsion. Based on 

accumulated knowledge of the neurodegenerative and neuroprotective processes 

that occur in motoneurons after root avulsion, we built up protein networks and 

converted them into mathematical models. Unbiased proteomic data from our 

preclinical models were used for machine learning algorithms and for restrictions 
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to be imposed on mathematical solutions. Solutions allowed us to identify 

combinations of repurposed drugs as potential neuroprotective agents and we 

validated them in our preclinical models. The best one, NeuroHeal, neuroprotected 

motoneurons, exerted anti-inflammatory properties and promoted functional 

locomotor recovery. NeuroHeal endorsed the activation of Sirtuin 1, which was 

essential for its neuroprotective effect. These results support the value of network-

centric approaches for drug discovery and demonstrate the efficacy of NeuroHeal 

as adjuvant treatment with surgical repair for nervous system trauma. 

 

Sacha, D., Kraus, M., Keim, D. A., & Chen, M. VIS4ML: An ontology for visual 

analytics assisted machine learning // IEEE Transactions on Visualization and 

Computer Graphics. doi:10.1109/TVCG.2018.2864838  

While many VA workflows make use of machine-learned models to support 

analytical tasks, VA workflows have become increasingly important in 

understanding and improving Machine Learning (ML) processes. In this paper, we 

propose an ontology (VIS4ML) for a subarea of VA, namely "VA-assisted ML". 

The purpose of VIS4ML is to describe and understand existing VA workflows 

used in ML as well as to detect gaps in ML processes and the potential of 

introducing advanced VA techniques to such processes. Ontologies have been 

widely used to map out the scope of a topic in biology, medicine, and many other 

disciplines. We adopt the scholarly methodologies for constructing VIS4ML, 

including the specification, conceptualization, formalization, implementation, and 

validation of ontologies. In particular, we reinterpret the traditional VA pipeline to 

encompass model-development workflows. We introduce necessary definitions, 

rules, syntaxes, and visual notations for formulating VIS4ML and make use of 

semantic web technologies for implementing it in the Web Ontology Language 

(OWL). VIS4ML captures the high-level knowledge about previous workflows 

where VA is used to assist in ML. It is consistent with the established VA concepts 

and will continue to evolve along with the future developments in VA and ML. 
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While this ontology is an effort for building the theoretical foundation of VA, it 

can be used by practitioners in real-world applications to optimize model-

development workflows by systematically examining the potential benefits that can 

be brought about by either machine or human capabilities. Meanwhile, VIS4ML is 

intended to be extensible and will continue to be updated to reflect future 

advancements in using VA for building high-quality data-analytical models or for 

building such models rapidly. 

 

Soltoggio, A., Stanley, K. O., & Risi, S. Born to learn: The inspiration, progress, 

and future of evolved plastic artificial neural networks // Neural Networks. - 108. - 

P. 48-67. doi:10.1016/j.neunet.2018.07.013  

Biological neural networks are systems of extraordinary computational capabilities 

shaped by evolution, development, and lifelong learning. The interplay of these 

elements leads to the emergence of biological intelligence. Inspired by such 

intricate natural phenomena, Evolved Plastic Artificial Neural Networks 

(EPANNs) employ simulated evolution in-silico to breed plastic neural networks 

with the aim to autonomously design and create learning systems. EPANN 

experiments evolve networks that include both innate properties and the ability to 

change and learn in response to experiences in different environments and problem 

domains. EPANNs’ aims include autonomously creating learning systems, 

bootstrapping learning from scratch, recovering performance in unseen conditions, 

testing the computational advantages of particular neural components, and deriving 

hypotheses on the emergence of biological learning. Thus, EPANNs may include a 

large variety of different neuron types and dynamics, network architectures, 

plasticity rules, and other factors. While EPANNs have seen considerable progress 

over the last two decades, current scientific and technological advances in artificial 

neural networks are setting the conditions for radically new approaches and results. 

Exploiting the increased availability of computational resources and of simulation 

environments, the often challenging task of hand-designing learning neural 
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networks could be replaced by more autonomous and creative processes. This 

paper brings together a variety of inspiring ideas that define the field of EPANNs. 

The main methods and results are reviewed. Finally, new opportunities and 

possible developments are presented. 

 

Tao, Y. Swarm intelligence in humans: A perspective of emergent evolution // 

Physica A: Statistical Mechanics and its Applications. - 502. - P. 436-446. 

doi:10.1016/j.physa.2018.02.120  

The origin of intelligence has fascinated scientists for a long time. Over the past 

100 years, many scholars have observed the connection between entropy and 

intelligence. In the present study, we investigated a potential origin of the swarm 

intelligence in humans. The present study shows that a competitive economy 

consisting of a large number of self-interested agents can be mapped to a 

Boltzmann-like system, where entropy and energy play roles of swarm intelligence 

and income, respectively. However, different from the physical entropy in the 

Boltzmann system, the entropy (or swarm intelligence) in the economic system is a 

self-referential variable, which may be a key characteristic for distinguishing 

between biological and physical systems. Furthermore, we employ the household 

income data from 66 countries and Hong Kong SAR to test the validity of the 

Boltzmann-like distribution. Remarkably, the empirical data are perfectly 

consistent with the theoretical results. This finding implies that the competitive 

behaviors among a colony of self-interested agents will spontaneously prompt the 

colony to evolve to a state of higher technological level, although each agent has 

no willingness to evolve. 

 

Turchin, A., & Denkenberger, D. Global catastrophic and existential risks 

communication scale // Futures. - 102. - P. 27-38. 

doi:10.1016/j.futures.2018.01.003  
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Existential risks threaten the future of humanity, but they are difficult to measure. 

However, to communicate, prioritize and mitigate such risks it is important to 

estimate their relative significance. Risk probabilities are typically used, but for 

existential risks they are problematic due to ambiguity, and because quantitative 

probabilities do not represent some aspects of these risks. Thus, a standardized and 

easily comprehensible instrument is called for, to communicate dangers from 

various global catastrophic and existential risks. In this article, inspired by the 

Torino scale of asteroid danger, we suggest a color coded scale to communicate the 

magnitude of global catastrophic and existential risks. The scale is based on the 

probability intervals of risks in the next century if they are available. The risks’ 

estimations could be adjusted based on their severities and other factors. The scale 

covers not only existential risks, but smaller size global catastrophic risks. It 

consists of six color levels, which correspond to previously suggested levels of 

prevention activity. We estimate artificial intelligence risks as “red” while 

“orange” risks include nanotechnology, synthetic biology, full scale nuclear war 

and a large global agricultural shortfall (caused by regional nuclear war, coincident 

extreme weather, etc.) The risks of natural pandemic, supervolcanic eruption and 

global warming are marked as “yellow” and the danger from asteroids is “green”. 

 

Wan, C., & Freitas, A. A. An empirical evaluation of hierarchical feature selection 

methods for classification in bioinformatics datasets with gene ontology-based 

features // Artificial Intelligence Review. - 50(2). - P. 201-240. 

doi:10.1007/s10462-017-9541-y  

Hierarchical feature selection is a new research area in machine learning/data 

mining, which consists of performing feature selection by exploiting dependency 

relationships among hierarchically structured features. This paper evaluates four 

hierarchical feature selection methods, i.e., HIP, MR, SHSEL and GTD, used 

together with four types of lazy learning-based classifiers, i.e., Naïve Bayes, Tree 

Augmented Naïve Bayes, Bayesian Network Augmented Naïve Bayes and k-
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Nearest Neighbors classifiers. These four hierarchical feature selection methods 

are compared with each other and with a well-known “flat” feature selection 

method, i.e., Correlation-based Feature Selection. The adopted bioinformatics 

datasets consist of aging-related genes used as instances and Gene Ontology terms 

used as hierarchical features. The experimental results reveal that the HIP (Select 

Hierarchical Information Preserving Features) method performs best overall, in 

terms of predictive accuracy and robustness when coping with data where the 

instances’ classes have a substantially imbalanced distribution. This paper also 

reports a list of the Gene Ontology terms that were most often selected by the HIP 

method. 

 

Wu, S., & Wu, C. Smarten up computational intelligence to decipher time series 

data // Applied Soft Computing Journal. - 72. - P. 442-456. 

doi:10.1016/j.asoc.2018.08.005  

There are dramatic increases in the threats from out-of-control diseases such as 

cancer. The principle solution is to obtain a good prediction of the dynamic 

behavior of the underlying systems to control the systems. An emergent challenge 

is to develop more effective and efficient reverse engineering technologies. In this 

study, we propose a smarten-up differential evolution (sDE) and a heuristically-

deviated local search (hLS) to solve this issue. Premature convergence and the 

insufficiency in exploitation for complex systems limit the potential of differential 

evolution to decipher time series data. Since the spirit of DE is on introducing 

individual differences as a directed searching deviation. We reinforce the 

evolutionary variation between the winner and other members and also in these 

members. The idea is implemented with succeeded exploiting searching (a united 

locally variant search rule for the best individual to achieve efficient exploitation 

quite rapidly), differential mutation (a more flexible mutation strategy to 

strengthen the differential evolution), and a flexible two-way migration. 

Additionally, the insufficiency in globally searching over a large range is a critical 
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issue for various gradient-based methods. We here propose a heuristically-deviated 

scheme to allow the search to succeed at being widened (from a tangent to a 

region, to a large range and further to a pop-jumping deviation). Three diverting 

operations (population-toward, random-toward and popping-diverse 

differentiation) ensure that the move of hLS is a method for achieving a valid 

escape in a limited amount of time. Simulation tests for S-systems show that 

almost perfect results are obtained even when learning starts at a random poor 

point in a wide search space (>99.96% accuracy for a kinetic order range of [ 100, 

100] with 80-neighborhood starting points). A perfect prediction of Michaelis-

Menten systems shows the potential of hLS in global-searching robustness. We 

have an additional discussion on long-period dense-sample, short-period sparse-

sample and general-range cases for learning-range robustness (>99.97% average 

accuracy for 21 sample points), and propose a criterion for setting up a new 

experiment. These results demonstrate that both sDE and hLS are able to 

remain/achieve a diverse search and stay flexible in jumping from an attractor. 

 

Zawbaa, H. M., Emary, E., Grosan, C., & Snasel, V. Large-dimensionality small-

instance set feature selection: A hybrid bio-inspired heuristic approach // Swarm 

and Evolutionary Computation. - 42. - P. 29-42. doi:10.1016/j.swevo.2018.02.021 

Selection of a representative set of features is still a crucial and challenging 

problem in machine learning. The complexity of the problem increases when any 

of the following situations occur: a very large number of attributes (large 

dimensionality); a very small number of instances or time points (small-instance 

set). The first situation poses problems for machine learning algorithm as the 

search space for selecting a combination of relevant features becomes impossible 

to explore in a reasonable time and with reasonable computational resources. The 

second aspect poses the problem of having insufficient data to learn from 

(insufficient examples). In this work, we approach both these issues at the same 

time. The methods we proposed are heuristics inspired by nature (in particular, by 
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biology). We propose a hybrid of two methods which has the advantage of 

providing a good learning from fewer examples and a fair selection of features 

from a really large set, all these while ensuring a high standard classification 

accuracy of the data. The methods used are antlion optimization (ALO), grey wolf 

optimization (GWO), and a combination of the two (ALO-GWO). We test their 

performance on datasets having almost 50,000 features and less than 200 instances. 

The results look promising while compared with other methods such as genetic 

algorithms (GA) and particle swarm optimization (PSO). 

 

 

Human Resource Management and Recruitment 
 

Asseburg, J., Homberg, F., & Vogel, R. Recruitment messaging, environmental fit 

and public service motivation: Experimental evidence on intentions to apply for 

public sector jobs // International Journal of Public Sector Management. - 31(6). - 

P. 689-709. doi:10.1108/IJPSM-08-2017-0217  

Purpose: Public organisations face increasing challenges to attract young and 

highly qualified staff. Previous studies have shown that public service motivation 

(PSM) is associated with a higher propensity to apply for public sector jobs, but 

the implications from these findings for the design of the recruitment process are 

still unclear. The purpose of this paper is to investigate how differently framed 

recruitment messages (i.e. inspirational and rational) affect perceptions of person-

job (PJ) and person-organisation (PO) fit, how these associations are moderated by 

PSM and how they translate into application intentions. 

Design/methodology/approach: The authors conducted a survey experiment and 

tested the hypotheses in a sample of 600 students in Germany. The experimental 

stimuli were hypothetical job advertisements in which inspirational and rational 

messages on organisational missions and job tasks were varied. Findings: Results 
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show that recruitment messaging, as mediated by perceived PJ and PO fit, can 

increase application intentions depending on the framing of the messages. 

Inspirational framings are more effective in attracting personnel than rational 

framings, especially when such messages convey specific and extensive 

information about job tasks. The extent to which recruitment messages translate 

into perceptions of fit depends, in part, on the level of the applicant’s PSM. 

Originality/value: By focusing on recruitment messages and their framings, this 

study is among the few that explore how human resource management can 

capitalise on previous findings of research on PSM. The findings have implications 

for the selection and presentation of information on organisational missions and 

job tasks in the recruitment process. In a more theoretical vein, results contribute to 

the emerging consensus on the role of perceived PJ and PO fit in the attraction to 

public sector jobs. The authors deepen this reasoning by introducing self-

discrepancy theory to the field of public management. 

 

Ayentimi, D. T., Burgess, J., & Brown, K. HRM development in post-colonial 

societies: The challenges of advancing HRM practices in ghana // International 

Journal of Cross Cultural Management. - 18(2). - P. 125-147. 

doi:10.1177/1470595818765863  

This article is based on a literature review that integrates history, institutions and 

culture to address the following research questions. First, how did human resource 

management (HRM) progress during post-colonial Ghana? Second, what factors 

are likely to undermine the advancement of HRM practices in Ghana? Finally, 

what are the implications for HRM practice and theory? This article identified 

several factors originating from the economic and socio-cultural system as driving 

forces underpinning the advancement of HRM practices in Ghana. Key issues are 

(i) Ghanaian cultural beliefs and assumptions; (ii) respect for social status, power 

and authority; (iii) the involvement of religious institutions in business activities; 

(iv) the dominance of small and medium scale enterprises in the local economy 
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(informal sector); (v) education, skills development and training mismatch; and 

(vi) lack of HRM professionalization and regulatory body. This article argues the 

assimilation of history, institutions and culture connects comparative HRM 

practices and post-colonial studies to establish a detailed understanding of 

persistent colonial institutional inheritance (legacies) of HRM practices as against 

HRM practices that signify the effects of Ghanaian contextual distinctiveness. We 

conclude that the best practice is building a synergy of foreign HRM practices 

alien to Ghana and the culture-sensitive Ghanaian version that produces the best-fit 

HRM practices for Ghana. 

 

BaniMelhem, H., Abu Elanain, H. M., & Hussain, M. Impact of human resource 

management practices on employees' turnover intention in united arab emirates 

(UAE) health care services // International Journal of Information Systems in the 

Service Sector. - 10(4). - P. 21-41. doi:10.4018/IJISSS.2018100102  

The article aims to examine the relationship between the human resource practices 

and employees' turnover intention in United Arab Emirates health care sector. This 

quantitative study utilized a structure equation model (SEM) technique with 

Analysis of Moment Structures (AMOS) 18 software package to analyze data and 

to investigate the impact of human resources practices on employees' turnover 

intention in United Arab Emirates health care services. Results of the study showed 

that human resources (HRM) practices in health care sector (recruitment and 

selection, performance appraisal, compensation, and career development) have 

significant relationship with turnover intention. However, this research was limited 

to the Public Health Care Sector in UAE and it is recommended to include Private 

health care sector. Moreover, inclusion of health care workers from different 

emirates such as Dubai and Sharjah will be needed in future researches. Health 

care facilities management should have a closer look at the significant human 

resource practices as an initiative to restructure HRM practices, policies, 

procedures to increase staff satisfaction, reduce employees' turnover intention and 
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retain its valuable health care professionals. This article is among the first and most 

exhaustive ones carried out in health care sector in UAE. It explores the 

relationship between the human resource management practices and the 

employees' turnover intentions. 

 

Drake, G., & Williams, A. C. D. C. The neglected role of distress in pain 

management: Qualitative research on a gastrointestinal ward. Scandinavian // 

Journal of Pain. - 18(3). - P. 399-407. doi:10.1515/sjpain-2018-0045  

Pain management for hospital inpatients remains suboptimal. Previously identified 

barriers to optimal pain management include staff communication difficulties, 

confusion around pain management roles and a lack of suitable resources for 

clinical staff. The emotional, relational and contextual complexities of 

gastrointestinal (GI) pain create particular challenges for frontline clinical staff 

attempting to implement a biopsychosocial approach to its management. The 

current study took place over 2 years, comprised an ethnographic and a feedback 

phase, and aimed to examine pain management processes with clinical staff in 

order to generate hypotheses and initiatives for improvement. This paper focuses 

on two overarching themes identified in the ethnographic phase of the study, 

centred on the neglected role of both staff and patient distress in GI pain 

management. Grounded theory and thematic analysis methods were used as part of 

action research, which involves collaborative working with clinical staff. The study 

took place on a 60 bed GI ward in a university hospital in London. Participants 

were clinical staff who were either ward-based or involved in the care of particular 

patients. This latter group included doctors, nurses, psychologists and 

physiotherapists from the Acute and Complex Pain Teams. Qualitative data on 

pain management processes was gathered from staff interviews, consultation 

groups, and observations of patient-staff interactions. Recruitment was purposive 

and collaborative in that early participants suggested targets and staff groups for 

subsequent enquiry. Following the identification of initial ethnographic themes, 
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further analysis and the use of existing literature led to the identification of two 

overarching pain management processes. As such the results are divided into three 

sections: (i) illustration of initial ethnographic themes, (ii) summary of relevant 

theory used, (iii) exploration of hypothesised overarching processes. Initially, two 

consultation groups, five nursing staff and five junior doctors, provided key issues 

that were included in subsequent interviews (n=18) and observations (n=5). Initial 

ethnographic themes were divided into challenges and resources, reflecting the 

emergent structure of interviews and observations. Drawing on attachment, 

psychodynamic and evolutionary theories, themes were then regrouped around two 

overarching processes, centred on the neglected role of distress in pain 

management. The first process elucidates the lack of recognition during pain 

assessment of the emotional impact of patient distress on staff decision-making and 

pain management practice. The second process demonstrates that, as a 

consequence of resultant staff distress, communication between staff groups was 

fraught and resources, such as expert team referral and pharmacotherapy, appeared 

to function, at times, to protect staff rather than to help patients. Interpersonal skills 

used by staff to relieve patient distress were largely outside systems for pain care. 

Findings suggest that identified "barriers" to optimal pain management likely serve 

an important defensive function for staff and organisations. Unless the impact of 

patient distress on staff is recognised and addressed within the system, these 

barriers will persist. 

 

Fields, B. E., Bell, J. F., Bigbee, J. L., Thurston, H., & Spetz, J. Registered nurses’ 

preferences for rural and urban jobs: A discrete choice experiment // International 

Journal of Nursing Studies. - 86, - P. 11-19. doi:10.1016/j.ijnurstu.2018.05.012  

Background: Recruitment and retention of nurses is an ongoing challenge for 

employers in rural areas worldwide. There is limited information available 

regarding influences on nurses’ job choice in the U.S. and little understanding of 

how nurses make trade-offs between desired and less desirable job characteristics 
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when choosing between jobs. Objectives: The purpose of this research was to 

examine the hospital job preferences of registered nurses in the U.S. The specific 

objectives of the study were: 1) To identify the relative importance of key job 

attributes on registered nurse job choice, and 2) To predict the impact of changes in 

the levels of attributes on the probability of registered nurses choosing one job over 

another. Design and Setting: A discrete choice experiment was developed and 

applied in the U.S. using California as a study site. Participants: 190 registered 

nurses currently working in nursing or intending to return to work in nursing from 

urban, large-, small- and isolated-rural communities. Methods: The survey 

instrument was developed through a literature review and semi-structured 

interviews with nurse experts, utilizing a hypothetical job in a hospital medical / 

surgical unit. Experimental design principles were applied to create a discrete 

choice experiment which was pilot tested with urban and rural nurses. The survey 

was mailed to a random sample of 1000 licensed registered nurses in California. A 

mixed logit model was used to estimate nurses’ preferences for different levels of 

the job attributes. Willingness to pay estimates and simulations of job uptake rates 

were calculated. Results: Eight factors were identified as important to job choice: 

earnings, nursing voice in management, tuition reimbursement, scheduling, patient 

care team, leadership, location and nursing sensitive patient care outcomes. 

Respondents valued a cohesive patient care team (coefficient 1.95, [SE 0.23]) and 

a strong nursing voice in management (coefficient 1.56, [SE 0.22]) highest. A job 

in a large urban inland location was negatively valued (coefficient -0.69, [SE 

0.25]). Around 72% of respondents chose to stay in their current job when this 

choice was offered. While earnings were important, nurses were willing to 

sacrifice earnings to secure other valued job characteristics when choosing 

between jobs. Conclusions: Study findings provide information on how job 

characteristics are valued by nurses in California. Findings suggest job seekers 

may be 65–75 percent more likely to choose a job when valued job characteristics 
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are present. Our findings are particularly relevant to rural hospitals with limited 

financial resources. 

 

Knoop, M., & Theuvsen, L. Human resources management illustrated with special 

crops as an example // [Personalmanagement am Beispiel Sonderkulturen] Berichte 

Uber Landwirtschaft. - 96(2).  

 

Maungwa, T., & Fourie, I. Competitive intelligence failures: An information 

behaviour lens to key intelligence and information needs // Aslib Journal of 

Information Management. - 70(4). - P. 367-389. doi:10.1108/AJIM-01-2018-0018  

Purpose: Competitive intelligence failures have devastating effects in 

marketplaces. They are attributed to various factors but seldom explicitly to 

information behaviour. This paper addresses causes of competitive intelligence 

failures from an information behaviour lens focussing on problems with key 

intelligence and information needs. The exploratory study was conducted in 

2016/2017. Managers (end-users) identify key intelligence needs on which 

information is needed, and often other staff members seek the information (proxy 

information seeking). The purpose of this paper is to analyse problems related to 

key intelligence and information needs, and make recommendations to address the 

problems. Design/methodology/approach: The study is placed in a post-positivism 

research paradigm, using qualitative and limited quantitative research approaches. 

In total, 15 participants (competitive intelligence professionals and 

educators/trainers originating from South Africa and the USA) contributed rich 

data through in-depth individual interviews. Findings: Problems associated with 

articulation of information needs (key intelligence needs is the competitive 

intelligence term – with a broader scope) include inadequate communication 

between the person in need of information and the proxy information searcher; 

awareness and recognition of information needs; difficulty in articulation, 

incomplete and partial sharing of details of needs. Research 
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limitations/implications: Participant recruitment was difficult, representing mostly 

from South Africa. The findings from this exploratory study can, however, direct 

further studies with a very understudied group. Practical implications: However, 

revealed valuable findings that can guide research. Originality/value: Little has 

been published on competitive intelligence from an information behaviour 

perspective. Frameworks guiding the study (a combination of Leckie et al.’s 1996 

and Wilson’s, 1981 models and a competitive intelligence life cycle), however, 

revealed valuable findings that can guide research. 

 

McRobert, C. J., Hill, J. C., Smale, T., Hay, E. M., & Van der Windt, D. A. A 

multi-modal recruitment strategy using social media and internet-mediated 

methods to recruit a multidisciplinary, international sample of clinicians to an 

online research study // PLoS ONE. - 13(7). doi:10.1371/journal.pone.0200184  

Background Challenges exist in recruiting an international sample of clinicians and 

researchers to an online survey. Traditional recruitment methods remain relevant 

but issues such as narrow geographical reach, high cost and time intensity limit 

what can be achieved when aiming to recruit an international, multi-disciplinary 

sample. Internet-mediated and social media approaches to recruitment and 

engagement offer new, untested ways of capitalizing upon existing professional 

networks. Objective To develop, use and appraise a multi-modal recruitment 

strategy for an online, international survey regarding the management of shoulder 

pain. Methods Traditional recruitment methods were combined with internet-

mediated recruitment methods to form a multi-modal recruitment strategy. An 

overview of the development of this three-month recruitment strategy is provided 

and the value and role of each strand of the recruitment strategy discussed. Results 

In response to the multi-modal recruitment strategy, data was received from 565 

clinicians and researchers from 31 countries (64% UK). Complete data was 

received from 387 respondents with no demographic differences between 

respondents who completed, and those who started but did not complete the 
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survey. Over 30% of responses were received within 1 week, 50% within 4 weeks 

and 81% within 8 weeks. Conclusions This study shows the acceptability and 

international, multidisciplinary reach of a low cost multi-modal recruitment 

strategy for an online survey of international clinicians and researchers. 

Incorporating the use of social media proved to be an effective, time and resource-

efficient recruitment strategy for this online survey and appeared to enhance 

clinician engagement. A multimodal recruitment strategy is worthy of 

consideration for future online surveys of clinicians and researchers. 

 

Muladi, Wibawa, A. P., & Moses, K. M. A study of the impact of cooperation 

between vocational high school and industries in malang city // Paper presented at 

the Journal of Physics: Conference Series. - 1028(1). doi:10.1088/1742-

6596/1028/1/012077  

Education is a basic strategy in developing potential human resources and 

empowering unprivileged individuals to get life skills and knowledge which are 

recognized engines of economic growth and social development in any nation. 

TVET holds the master key for achieving this growth because it is driven by 

wheels of training skilled and entrepreneurial workforce needed in workplace. Also 

the strength and success of TVET lie in nature of their cooperation with industries. 

The purpose of this study was to ascertain the linkage between vocational high 

school (SMK) and industries in the field of information technology in Malang 

City. Quantitative design with descriptive approach in four (4) public vocational 

high schools selected with simple random sampling method with 32 participants. 

School management and Information Technology teachers are as the subject. The 

study findings showed that cooperation between vocational high schools with 

industries has great impact on the quality of vocational education as seen in the 

strong positive relationship. The study also revealed that various challenges of 

attaining quality vocational education in Malang. Still, the study revealed that 

common cooperation type that exist between SMK with industry is mainly 
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Internship placement and job recruitment, on-job training with no significant 

cooperation in infrastructure. 

 

Pahos, N., & Galanaki, E. Staffing practices and employee performance: The role 

of age // Evidence-Based HRM. doi:10.1108/EBHRM-01-2018-0007  

Purpose: Staffing is a tool that employers use to decrease information asymmetry 

when hiring employees. However, how staffing effectiveness evolves according to 

employee demographic characteristics has not been thoroughly elucidated to date. 

The purpose of this paper is to develop and test a model linking staffing practices, 

age and employee performance. Design/methodology/approach: Using a stratified 

sample of 1,254 employees, the authors hypothesize: the main effects of staffing 

practices on employee performance, the main effects of age on employee 

performance and the moderating effects of age on the relationship between staffing 

practices and employee performance. Findings: The results show significant 

positive effects of staffing and age on employee performance and a negative 

moderating effect of age on the abovementioned relationship. Practical 

implications: The organizations are urged to invest in recruitment and selection 

practices and implement focused practices that appeal to an aging workforce. 

Originality/value: The paper is the first to explore the topic of aging workforce and 

the efficiency of staffing practices on employee performance in the context of the 

Greek labor force. The authors discuss the results, theoretical contributions, 

practical implications and future research directions in light of the challenge of 

managing an aging workforce. 

 

Paisey, C., & Paisey, N. J Talent management in academia: The effect of discipline 

and context on recruitment // Studies in Higher Education. - 43(7). - P. 1196-1214. 

doi:10.1080/03075079.2016.1239251 

Although talent management is widely discussed in large for – profit organisations 

and multinationals, it has been little discussed in relation to higher education. This 
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paper examines one aspect of talent management, recruitment, in academia in 

accounting, in two different countries, Scotland and the Republic of Ireland. It 

frames the study around three dilemmas–transparency versus autonomy, the power 

of human resources versus the power of academics, and equality versus 

homogeneity. It considers the recruitment context and drivers, what this tells us 

about how talent is defined, and the insights that can be gained from comparing 

recruitment across different disciplines and geographical contexts. By examining 

recruitment in one discipline across different contexts, we show that recruitment is 

influenced by a complex interplay between subfield and context which can be 

linked to the strategic priorities of universities in the three contexts, resulting in 

different definitions of talent. 

 

Ramkumar, A. E-recruitment through job portals and social media network: 

Challenges & opportunities // Indian Journal of Public Health Research and 

Development. - 9(6). - P. 143-148. doi:10.5958/0976-5506.2018.00539.9  

The rapid development of modern Information andCommunications Technology 

(ICT) has resulted in an increasing number of job-seekers turning to the Web for 

information. This has motivated the use of electronic recruitment (e-recruitment) 

systems, also known as online recruitment which is one of the emerging worldwide 

trends in electronic human resource management (E-HRM) functions. E-HRM is a 

way of implementing HRM strategies, policies and practices in an organization 

through a directed support of Web technology based channels. The Internet can 

facilitate the selection of employees and other HR functions related to recruitment, 

especially where long distances are involved. This has dramatically changed the 

way business is conducted and this use of technology is clearly demonstrated by 

the number of organizations and individuals who utilize the Internet and electronic 

media. In terms of HR management, the Internet has changed the recruitment 

perspective for both organizations and job seekers.This paper helps to identify the 
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merits and demerits of HR Portals and Social Media Network for recruiting the 

suitable candidates and the challenges faced by it. 

 

Song, C. H. On the relationship between creativity and standardisation: Evidence 

from a qualitative study on the introduction of standardised evaluation framework 

in recruitment // Technology Analysis and Strategic Management. - 30(7). - P. 825-

837. doi:10.1080/09537325.2017.1380791  

Creativity and standardisation are two interrelated, but contrasting constructs that 

are considered as indispensable for successful corporate management. While 

several scholars have tackled this issue with varying scopes, the literatures 

examining the impact of standardised framework on creativity in human resource 

development are scant. To further contribute to this discussion, this study aims to 

explore the effect of standardised competency evaluation on creative performance 

based on the qualitative interview data from various stakeholders. The results 

indicate that standardisation and creativity can be mutually reinforcing under 

specific conditions. It has been identified that a basic understanding of 

standardisation can create an adequate space for tolerance to cope with failure and 

build legitimacy, thus having a more informational rather than controlling effect on 

individuals’ creative performance. Individuals must be in control of the given 

standards to access the appropriate resources necessary for creativity to bloom. 

 

Tom íková, ., Gallo, P., & Gallo, P. Analytical view of recruitment and selection 

of employees as one of the most important practices of human resorce 

management. performance of companies that are affected by globalization 

operating in slovakia // Journal of Applied Economic Sciences. - 12(8). - P.  2283-

2291.  

For the first time globalization was mentioned many years ago and has been 

occurring since then, but just lately its impact on the performance of companies in 

Slovakia has started to be more significant. It influences all spheres of business 
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including human resources management (HRM) and its important practices. 

Investigating of statistical dependence between practices of human resource 

management and the performance of a company has become a current trend in the 

sphere of HRM. This contribution joins all the above mentioned aspects therefore 

it is possible to state that its main objective is to investigate the power of mutual 

relationship between one of the significant HRM practices, recruitment and 

selection of employees, and the performance in companies which are affected by 

the impact of globalisation and are run in the conditions of the Slovak Republic. 

 

Yeong, E., O'Boyle, C. P., Huang, H., Tai, H., Hsu, Y., Chuang, S. Lai, H. 

Response of a local hospital to a burn disaster: Contributory factors leading to zero 

mortality outcomes // Burns. - 44(5). - P. 1083-1090. 

doi:10.1016/j.burns.2018.03.019  

Objective: To investigate the outcomes of a local healthcare system in managing a 

burn mass casualty incident (BMCI). Methods: Thirty-three victims admitted to the 

National Taiwan University Hospital within 96 h of the explosion were included in 

the study. Data were recorded on: patient demographics, Baux score, laboratory 

data, management response, treatment strategies, and outcomes. Case notes from 

June 27, 2015 to November 2015 were reviewed with a focus on fluid 

resuscitation, ventilation support, nutrition, infection control, sepsis treatment, and 

wound closure plan. Results: Female predominance (mean age: 21.7 years) and 

lower extremity circumferential flame burns were the characteristics of the burn 

injury. The mean Baux score was 70 ± 18. The mean burn area was 42% of the 

total body surface area (TBSA). A total of 79% patients arrived at the hospital 

within 24 h of sustaining injuries. Intensive care unit (ICU) admission criteria were 

modified to accommodate patients with 40% TBSA of burns, facilities were 

expanded from 4 ICU beds to 18 beds, and new staff was recruited. A total of 36% 

patients (n = 12/33, 62 ± 13 TBSA of burns) required fluid resuscitation. The mean 

volume of Lactate Ringer administered in the first 24 h of burns was 3.34 ± 2.18 
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ml/kg/%TBSA, while the mean volume of fresh frozen plasma administered was 

0.60 ± 0.63 ml/kg/h. Forty-two percent patients were intubated on the day of 

admission, and 71% of the intubated patients had inhalation injuries that were 

confirmed by diagnostic bronchoscopy. The mean intubation period was 17 ± 9 

days. The incidence of pulmonary edema was 58% (n = 7/12), possibly due to sub-

optimal monitoring. Of these, 57% (n = 4/7) patients progressed to adult 

respiratory distress syndrome, but were successfully treated with early strict fluid 

restriction, systemic antibiotics, ventilation support, and bronchial lavage. A total 

of 94% patients received grafting. The mean grafted area was 4432.3 ± 3891 cm2. 

Tube feeding was provided to patients with burns >40% TBSA. All patients 

tolerated gastric tube feeding without conversion to duodenal switch. On 

admission, all patients received prophylactic antibiotics. Septic shock was noted in 

12 patients, but no mortality occurred. The mean hospital stay was 1.5 days per 

percent burn. Conclusions: This article highlights the value of precise triage, traffic 

control, and effective resource allocation in treating a BMCI. Effective supporting 

systems for facility expansion, staff recruitment, medical supplies and clear-cut 

treatment strategies for severely burned patients are contributory factors leading to 

zero mortalities in our series, in addition to young age and minimal inhalation 

injuries. The need for reevaluation of the safety of cornstarch powder in festival 

activities is clear. 

 

Yusoff, Y. M., Nejati, M., Kee, D. M. H., & Amran, A. Linking green human 

resource management practices to environmental performance in hotel industry // 

Global Business Review. doi:10.1177/0972150918779294  

The hotel industry is growing rapidly in developing countries due to an increase in 

the tourism industry; however, on the other hand, the hotel industry is one of the 

sectors largely increasing the burden on the environment. Therefore, due to the 

massive number of environmental issues that hotel industry has encountered, there 

is an increasing force to pay a correct reaction to environmental issues and 
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executing sustainable business practices such as the adoption of green human 

resource management (HRM) practices provide a win–win situation for the 

organization and its stakeholders. It, therefore, signals the need to examine how 

green HRM practices will enhance the environmental performance in the hotel 

industry. Grounded by resource-based view theory, this study utilized a research 

model examining the relationship between green HRM practices (green 

recruitment and selection, green training and development, green performance 

appraisal, and green compensation) and environmental performance in Malaysia’s 

hotel industry. Questionnaires were distributed to human resource (HR) managers/ 

executives in 3-, 4- and 5-star hotels in Malaysia. A total of 206 hotels participated 

in the study. The data collected were analysed using partial least squares structural 

equation modelling. Based on the analysis, the study revealed that green 

recruitment and selection, green training and development, and green 

compensation have a meaningful relationship with environmental performance, 

while green performance appraisal did not have a significant relationship with 

environmental performance. Our results extend previous research by not only 

highlighting the importance of green HRM practices in driving environmental 

performance but also indicating how each dimension of green HRM practices 

either enhances or inhibits environmental performance. This is the first empirical 

research that investigates the relationship between green HRM and environmental 

performance in the hotel industry literature. 

 

Zeb, A., Hazana Abdullah, N., Javaid, M., & Asad Khan, M. Impact of human 

capital management practices on employees' job performance // Paper presented at 

the Journal of Physics: Conference Series. - 1049(1). doi:10.1088/1742-

6596/1049/1/012020  

This paper aims to analyze the relationship between the human capital 

management (HCM) practices which include training and development, 

recruitment and selection, Performance appraisal and employee's job performance 
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in the telecom sector of Pakistan. To find the influence of HCM practices on 

employees job performance within telecom sector of Pakistan. This is a survey 

based research study. The sample of the study is employees' who are working in 

public and private sector telecommunication companies in Pakistan. Data are 

collected through questionnaires. Sample size was (n=272); therefore, descriptive 

statistics, correlation and regression analysis have been used. The overall results 

support that HCM practices have prominent and indispensable role in the 

performance level of employees; knowledge and skill through training and 

development, compatibility & competence through recruitment and selection, 

confidence and morale through performance appraisal. HCM practices are highly 

correlated with each other and also correlated with employee's job performance. 

 

Zhao, D., Li, J., Tan, Y., Yang, K., Ge, B., & Dou, Y. Optimization adjustment of 

human resources based on dynamic heterogeneous network // Physica A: Statistical 

Mechanics and its Applications. - 503. - P. 45-57. doi:10.1016/j.physa.2018.02.168 

The human resources network, involves enterprise social networks and job 

networks, can be abstracted as heterogeneous networks or multi-layers networks. 

Adjusting the position assignments to maximize employee productivity and 

minimize the company's cost is the goal of organization optimization. Taking the 

churn and interaction among the staff into account, this paper puts forward a 

dynamic optimization model for human resource adjustment, which is based on 

heterogeneous network, to describe the influence among individuals who are in 

personal relationship or professional relationship. More specifically, intimacy and 

loyalty are constructed to form the basis of churn rate, which indicate the influence 

of the personal and professional relationship respectively. With the operation of the 

organization, the change of intimacy and loyalty leads to the churn process, which 

are simulated with Monte Carlo method in a dynamic process among the 

heterogeneous network. After churning, an optimal strategy of recruitment and 

position adjustment is obtained using the Genetic Algorithm. In general, the human 
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resource optimization process consists three periodic parts: loyalty and intimacy 

transformation, staff churn simulation and position assignment. Finally, a case 

study of an organization with 370 employee positions is carried out to demonstrate 

the whole process. 

 

Models and learning systems 

Machine learning 
 

Arvanitakis, K., Avlonitis, M., & Papadimitriou, E. Introducing stochastic 

recurrence interval to classification algorithms for identifying asperity patterns // 

Physica A: Statistical Mechanics and its Applications. - 512. - P. 566-577. 

doi:10.1016/j.physa.2018.08.142  

The introduction of stochastic earthquake recurrence times in feature vector is 

attempted for the identification of asperities in the area of Hokkaido, Japan, using 

machine learning algorithms. Seismicity attributes, feature selection algorithms, 

and class balancing techniques were used. The stochastic attributes of earthquake 

density in space, b-value, and the earthquake recurrence intervals were set as 

asperity identifiers. The study area was divided into 422 subareas, and in each one 

of them the aforementioned attributes were estimated for each subarea. For 

increasing the method efficiency a feature selection algorithm was utilized to 

indicate which of the selected attributes have the potential to contribute to the 

identification of asperities. A feature vector is presented, combining the attributes 

mentioned above, and well-known machine learning algorithms were used to 

identify the asperities locations. The performance of the method was tested with 

the 10-fold cross-validation technique and was found sufficient in means of F1 

score. 

 

Cui, X., Yin, X., Chang, H., Guo, Y., Zheng, Z., Sun, Z. Wang, Y. Analysis of an 

adaptive orbital angular momentum shift keying decoder based on machine 
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learning under oceanic turbulence channels // Optics Communications. - 429. - P. 

138-143. doi:10.1016/j.optcom.2018.08.011  

Oceanic turbulence tends to degrade the performance of underwater optical 

communication (UOC) systems based on orbital angular momentum (OAM) shift 

keying (SK). A decoder for the UOC-OAM-SK using convolutional neural 

networks (CNNs) is investigated. We simulate 8 kinds of superposition Laguerre-

Gaussian (LG) beams as a trinary OAM-SK encoder; these beams propagate under 

simulated oceanic channels. The results show that in temperature-dominated 

situations, the decoders based on the CNN have a high accuracy (nearly 100%) 

under weak-to-moderate turbulence and have an accuracy greater than 93% under 

strong turbulence at a distance of 60 m. Under weak-to-moderate turbulence, the 

accuracies are higher than 95% within 80 m, and under strong turbulence, the 

accuracies are lower than 90% after 60 m propagation. The decoder with an 

incorporated CNN is insensitive to the balance parameter in most situations, except 

for those that are salinity dominated. Furthermore, the CNN trained with a 

database mixed with several levels of turbulence has a higher accuracy when 

accommodating an unknown level of turbulence than when trained with a single 

level of turbulence. This work is expected to aid in the future design of UOC-

OAM-SK systems. 

 

Fan, J., Yue, W., Wu, L., Zhang, F., Cai, H., Wang, X., Xiang, Y. Evaluation of 

SVM, ELM and four tree-based ensemble models for predicting daily reference 

evapotranspiration using limited meteorological data in different climates of china 

// Agricultural and Forest Meteorology. - 263. - P. 225-241. 

doi:10.1016/j.agrformet.2018.08.019  

Accurate estimation of reference evapotranspiration (ET0) is of great importance 

for the regional water resources planning and irrigation scheduling design. The 

FAO-56 Penman-Monteith model is recommended as the reference model to 

predict ET0, but its application is commonly restricted by lack of complete 
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meteorological data at many worldwide locations. This study evaluated the 

potential of machine learning models, particularly four relatively simple tree-based 

assemble algorithms (i.e. random forest (RF), M5 model tree (M5Tree), gradient 

boosting decision tree (GBDT) and extreme gradient boosting (XGBoost)), for 

estimating daily ET0 with limited meteorological data using a K-fold cross-

validation method. For assessment of the tree-based models in terms of prediction 

accuracy, stability and computational costs, these models were further compared 

with their corresponding support vector machine (SVM) and extreme learning 

machine (ELM) models. Four input combinations of daily maximum and 

maximum temperature (Tmax and Tmin), relative humidity (Hr), wind speed (U2), 

global and extra-terrestrial solar radiation (Rs and Ra) with Tmax, Tmin and Ra as 

the base dataset were considered using meteorological data during 1961–2010 

from eight representative weather stations in different climates of China. The 

results showed that, when lack of complete meteorological data, the machine 

learning models using Tmax, Tmin, Hr, U2 and Ra obtained satisfactory ET0 

estimates in the temperate continental, mountain plateau and temperate monsoon 

zones of China (RMSE < 0.5 mm d 1). However, models with three input 

parameters of Tmax, Tmin and Rs were superior for daily ET0 prediction in the 

tropical and subtropical zones. The ELM and SVM models offered the best 

combination of prediction accuracy and stability. The simple tree-based XGBoost 

and GBDT models showed comparable accuracy and stability to the SVM and 

ELM models, but exhibited much less computational costs. Considering the 

complexity level, prediction accuracy, stability and computational costs of the 

studied models, the XGBoost and GBDT models have been recommended for 

daily ET0 estimation in different climatic zones of China and maybe elsewhere 

with similar climates around the world. 

 

Jalem, R., Nakayama, M., Noda, Y., Le, T., Takeuchi, I., Tateyama, Y., & 

Yamazaki, H. A general representation scheme for crystalline solids based on 
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voronoi-tessellation real feature values and atomic property data // Science and 

Technology of Advanced Materials. - 19(1). - P. 231-242. 

doi:10.1080/14686996.2018.1439253  

Increasing attention has been paid to materials informatics approaches that promise 

efficient and fast discovery and optimization of functional inorganic materials. 

Technical breakthrough is urgently requested to advance this field and efforts have 

been made in the development of materials descriptors to encode or represent 

characteristics of crystalline solids, such as chemical composition, crystal 

structure, electronic structure, etc. We propose a general representation scheme for 

crystalline solids that lifts restrictions on atom ordering, cell periodicity, and 

system cell size based on structural descriptors of directly binned Voronoi-

tessellation real feature values and atomic/chemical descriptors based on the 

electronegativity of elements in the crystal. Comparison was made vs. radial 

distribution function (RDF) feature vector, in terms of predictive accuracy on 

density functional theory (DFT) material properties: cohesive energy (CE), density 

(d), electronic band gap (BG), and decomposition energy (Ed). It was confirmed 

that the proposed feature vector from Voronoi real value binning generally 

outperforms the RDF-based one for the prediction of aforementioned properties. 

Together with electronegativity-based features, Voronoi-tessellation features from 

a given crystal structure that are derived from second-nearest neighbor information 

contribute significantly towards prediction. 

 

Khan, A., & Kim, H. S. Assessment of delaminated smart composite laminates via 

system identification and supervised learning // Composite Structures. - 206. - P. 

354-362. doi:10.1016/j.compstruct.2018.08.014  

This paper proposes the synergetic integration of system identification and 

artificial intelligence for the detection and assessment of delamination damages in 

smart composite laminates. An electromechanically coupled mathematical model is 

developed for the healthy and delaminated smart composite laminates on the basis 
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of improved layerwise theory, higher order electric potential field and finite 

element method. A discriminative feature space is constructed for the healthy and 

delaminated structures via system identification from their structural vibration 

responses. The discriminative features are used for the training and cross-

validation of various supervised machine learning classifiers and an optimal 

classifier is identified. The optimal classifier is employed to make predictions on 

unseen test delamination cases, and its predictions are validated via a 

dimensionality reduction tool. The obtained results show that the proposed 

technique could be employed as a reliable tool for nondestructive evaluation of 

smart composite laminates. 

 

Kisi, O., & Alizamir, M. Modelling reference evapotranspiration using a new 

wavelet conjunction heuristic method: Wavelet extreme learning machine vs 

wavelet neural networks // Agricultural and Forest Meteorology. - 263. - P. 41-48. 

doi:10.1016/j.agrformet.2018.08.007  

Evapotranspiration is an important parameter in linking ecosystem functioning, 

climate and carbon feedbacks, agricultural management, and water resources. This 

study investigates the applicability of wavelet extreme learning machine (WELM) 

model which uses discrete wavelet transform and ELM methods in estimating daily 

reference evapotranspiration (ET0). Various combination of climatic data of 

temperature, solar radiation, relative humidity and wind speed from two stations, 

Ankara and Kirikkale, located in central Anatolia region of Turkey were used as 

inputs to the WELM models. The WELM estimates were compared with wavelet 

artificial neural networks (WANN) and single artificial neural network (ANN), 

ELM and online sequential ELM (OS-ELM) models. The results indicate that the 

models comprising four input variables as inputs provide better accuracy than the 

models with less inputs. Solar radiation was found to be the most effective variable 

on ET0. Wavelet conjunction models (e.g. WELM and WANN) generally show 

better accuracy compared to the single models and WELM model is found to be 
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the best model in estimating ET0. The root mean square error and mean relative 

error accuracies of the ELM, ANN and WANN models were improved by 28–

25%, 32–32% and 27–26% for the Ankara Station and by 14–14%, 58–58% and 

32–36% for the Kirikkale Station. 

 

Martinez-Rodriguez, J. L., Lopez-Arevalo, I., & Rios-Alvarado, A. B. OpenIE-

based approach for knowledge graph construction from text // Expert Systems with 

Applications. - 113. - P. 339-355. doi:10.1016/j.eswa.2018.07.017  

Transforming unstructured text into a formal representation is an important goal of 

the Semantic Web in order to facilitate the integration and retrieval of information. 

The construction of Knowledge Graphs (KGs) pursues such an idea, where named 

entities (real world things) and their relations are extracted from text. In recent 

years, many approaches for the construction of KGs have been proposed by 

exploiting Discourse Analysis, Semantic Frames, or Machine Learning algorithms 

with existing Semantic Web data. Although such approaches are useful for 

processing taxonomies and connecting beliefs, they provide several linguistic 

descriptions, which lead to semantic data heterogeneity and thus, complicating data 

consumption. Moreover, Open Information Extraction (OpenIE) approaches have 

been slightly explored for the construction of KGs, which provide binary relations 

representing atomic units of information that could simplify the querying and 

representation of data. In this paper, we propose an approach to generate KGs 

using binary relations produced by an OpenIE approach. For such purpose, we 

present strategies for favoring the extraction and linking of named entities with KG 

individuals, and additionally, their association with grammatical units that lead to 

producing more coherent facts. We also provide decisions for selecting the 

extracted information elements for creating potentially useful RDF triples for the 

KG. Our results demonstrate that the integration of information extraction units 

with grammatical structures provides a better understanding of proposition-based 

representations provided by OpenIE for supporting the construction of KGs. 
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Matsuo, R., & Ho, T. B. Semantic term weighting for clinical texts // Expert 

Systems with Applications. - 114. - P. 543-551. doi:10.1016/j.eswa.2018.08.028  

Term weighting is an essential step to process textual data and generate input data 

(vector) for machine learning algorithms. In order to appropriately represent 

documents into computable forms for a certain task (such as text classification, 

clustering, sentiment analysis, recommendation and information retrieval), 

semantic term weighting which considers term meanings is significant for specific 

applications of machine learning. Two challenging issues of semantic term 

weighting for clinical texts are how to determine the meaning of a medical term in 

a given clinical text and how to give semantic weights for a huge amount of 

distinct terms in clinical texts. To address those challenges, this work proposes a 

two-phase framework for determining semantic weights of terms in clinical texts. 

The proposed framework derives a two-part hierarchy where each of the nodes is 

categories of terms. All terms in a clinical text is classified into the categories in 

the hierarchy and terms in the leaf nodes are assigned with the same semantic 

weights. Fundamentally, the deeper the hierarchy, the higher the semantic weights. 

The first phase classifies all terms into the categories which are commonly 

significant for any tasks, by using UMLS and ICD-10. These categories are 

organized at the first part of the hierarchy. The second phase flexibly organizes 

specific categories for a certain task as the second part of the hierarchy as well as 

the subcategories of the first part, by specific medical domain knowledge regarding 

the aspect under consideration. The implementation of the proposed framework for 

mortality prediction with semantic weights is validated by experimental 

comparative evaluation using the well-known EMRs database MIMIC II. The 

experimental results showed that the performance is considerably improved when 

combining frequency-based weights and semantic weights with its significant 

difference derived from a paired t-test. Although the proposed framework can be 

applied to only medical domain, various tasks in medical domain can be covered 
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by the proposed framework which flexibly organizes the second part (deeper levels 

in the hierarchy) by specific medical knowledge regarding the aspect under 

consideration. 

 

Medina-Quero, J., Zhang, S., Nugent, C., & Espinilla, M. Ensemble classifier of 

long short-term memory with fuzzy temporal windows on binary sensors for 

activity recognition // Expert Systems with Applications. - 114. - P. 441-453. 

doi:10.1016/j.eswa.2018.07.068  

There are approaches that successfully recognize activities of daily living by using 

a trained classifier on feature vectors created from binary sensor data. Although 

these approaches have been successful, there are still open issues such as the 

evaluation of multiple temporal windows, ensembles of classifiers or unbalanced 

classes which need to be addressed in order to improve the performance of the 

real-time activity recognition process. In this paper, we present a methodology for 

Real-Time Activity Recognition based on the diverse fields of Machine Learning, 

including Fuzzy Logic and Recurrent Neural Networks. The methodology uses a 

long-term and short-term representation of binary-sensor activations based on 

Fuzzy Temporal Windows. The paper proposes an ensemble of activity-based 

classifiers for the purposes of balanced training, where each classifier in the 

ensemble is a Long Short-Term Memory. The approach was evaluated using two 

binary-sensor datasets of daily living activities and benchmarked against previous 

approaches based on the combination of sensor activation features. 

 

Raghu, S., & Sriraam, N. Classification of focal and non-focal EEG signals using 

neighborhood component analysis and machine learning algorithms // Expert 

Systems with Applications. - 113. - P. 18-32. doi:10.1016/j.eswa.2018.06.031  

Background: Classification and localization of focal epileptic seizures provide a 

proper diagnostic procedure for epilepsy patients. Visual identification of seizure 

activity from long-term electroencephalography (EEG) is tedious, time-consuming 
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and leads to human error. Therefore, there is a need for an automated classification 

system. Methods: In this paper, we introduce a tool called CADFES: computerized 

automated detection of focal epileptic seizures. For the study, total 41.66 hours of 

EEG data from the Bern-Barcelona database was used. Set of 28 features were 

extracted from time, frequency, and statistical domain and significant features were 

selected using neighborhood component analysis (NCA). In NCA, optimization of 

regularization parameter ensured better classification accuracy (less classification 

loss) with seven features. The performance of the algorithm was assessed using 

support vector machine (SVM), K-nearest neighbor (K-NN), random forest and 

adaptive boosting (AdaBoost) classifiers. Results: Experimental results revealed 

sensitivity, specificity, accuracy, positive predictive rate, negative predictive rate, 

and area under the curve of 97.6%, 94.4%, 96.1%, 92.9%, 98.8% and 0.96 

respectively using the SVM classifier. Finally, MATLAB based software tool 

referred to as CADFES was introduced for automated classification of focal and 

non-focal seizures. Comparison results ensure that proposed study is superior to 

existing methods. Hence, it is expected to perform better at the hospitals for 

automated classification of focal epileptic seizures in real-tim 

 

Sajedi-Hosseini, F., Malekian, A., Choubin, B., Rahmati, O., Cipullo, S., Coulon, 

F., & Pradhan, B. A novel machine learning-based approach for the risk 

assessment of nitrate groundwater contamination // Science of the Total 

Environment. - 644. - P. 954-962. doi:10.1016/j.scitotenv.2018.07.054  

This study aimed to develop a novel framework for risk assessment of nitrate 

groundwater contamination by integrating chemical and statistical analysis for an 

arid region. A standard method was applied for assessing the vulnerability of 

groundwater to nitrate pollution in Lenjanat plain, Iran. Nitrate concentration were 

collected from 102 wells of the plain and used to provide pollution occurrence and 

probability maps. Three machine learning models including boosted regression 

trees (BRT), multivariate discriminant analysis (MDA), and support vector 
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machine (SVM) were used for the probability of groundwater pollution occurrence. 

Afterwards, an ensemble modeling approach was applied for production of the 

groundwater pollution occurrence probability map. Validation of the models was 

carried out using area under the receiver operating characteristic curve method 

(AUC); values above 80% were selected to contribute in ensembling process. 

Results indicated that accuracy for the three models ranged from 0.81 to 0.87, 

therefore all models were considered for ensemble modeling process. The resultant 

groundwater pollution risk (produced by vulnerability, pollution, and probability 

maps) indicated that the central regions of the plain have high and very high risk of 

nitrate pollution further confirmed by the exiting landuse map. The findings may 

provide very helpful information in decision making for groundwater pollution risk 

management especially in semi-arid regions. 

 

Shabut, A. M., Hoque Tania, M., Lwin, K. T., Evans, B. A., Yusof, N. A., Abu-

Hassan, K. J., & Hossain, M. A. An intelligent mobile-enabled expert system for 

tuberculosis disease diagnosis in real time // Expert Systems with Applications. - 

114. - P. 65-77. doi:10.1016/j.eswa.2018.07.014  

This paper presents an investigation into the development of an intelligent mobile-

enabled expert system to perform an automatic detection of tuberculosis (TB) 

disease in real-time. One third of the global population are infected with the TB 

bacterium, and the prevailing diagnosis methods are either resource-intensive or 

time consuming. Thus, a reliable and easy–to-use diagnosis system has become 

essential to make the world TB free by 2030, as envisioned by the World Health 

Organisation. In this work, the challenges in implementing an efficient image 

processing platform is presented to extract the images from plasmonic ELISAs for 

TB antigen-specific antibodies and analyse their features. The supervised machine 

learning techniques are utilised to attain binary classification from eighteen lower-

order colour moments. The proposed system is trained off-line, followed by testing 

and validation using a separate set of images in real-time. Using an ensemble 
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classifier, Random Forest, we demonstrated 98.4% accuracy in TB antigen-specific 

antibody detection on the mobile platform. Unlike the existing systems, the 

proposed intelligent system with real time processing capabilities and data 

portability can provide the prediction without any opto-mechanical attachment, 

which will undergo a clinical test in the next phase. 

 

Shao, Y., Liu, B., Wang, S., & Li, G. A novel software defect prediction based on 

atomic class-association rule mining // Expert Systems with Applications. - 114. - 

P. 237-254. doi:10.1016/j.eswa.2018.07.042  

To ensure the rational allocation of software testing resources and reduce costs, 

software defect prediction has drawn notable attention to many “white-box” and 

“black-box” classification algorithms. Although there have been lots of studies on 

using software product metrics to identify defect-prone modules, defect prediction 

algorithms are still worth exploring. For instance, it is not easy to directly 

implement the Apriori algorithm to classify defect-prone modules across a skewed 

dataset. Therefore, we propose a novel supervised approach for software defect 

prediction based on atomic class-association rule mining (ACAR). It holds the 

characteristics of only one feature of the antecedent and a unique class label of the 

consequent, which is a specific kind of association rules that explores the 

relationship between attributes and categories. It holds the characteristics of only 

one feature of the antecedent and a unique class label of the consequent, which is a 

specific kind of association rules that explores the relationship between attributes 

and categories. Such association patterns can provide meaningful knowledge that 

can be easily understood by software engineers. A new software defect prediction 

model infrastructure based on association rules is employed to improve the 

prediction of defect-prone modules, which is divided into data preprocessing, rule 

model building and performance evaluation. Moreover, ACAR can achieve a 

satisfactory classification performance compared with other seven benchmark 

learners (the extension of classification based on associations (CBA2), Support 
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Vector Machine, Naive Bayesian, Decision Tree, OneR, K-nearest Neighbors and 

RIPPER) on NASA MDP and PROMISE datasets. In light of software defect 

associative prediction, a comparative experiment between ACAR and CBA2 is 

discussed in details. It is demonstrated that ACAR is better than CBA2 in terms of 

AUC, G-mean, Balance, and understandability. In addition, the average AUC of 

ACAR is increased by 2.9% compared with CBA2, which can reach 81.1%. 

 

Shao, Z., Wakil, K., Usak, M., Amin Heidari, M., Wang, B., & Simoes, R. Kriging 

empirical mode decomposition via support vector machine learning technique for 

autonomous operation diagnosing of CHP in microgrid // Applied Thermal 

Engineering. - 145.  - P. 58-70. doi:10.1016/j.applthermaleng.2018.09.028  

Combined Heat and Power (CHP) is the one of new energy resources which has 

been added to power system in recent years. High efficiency, Loss reducing of 

power system and etc, are the main advantages of CHP as same as other distributed 

generations. But, unwanted islanding is one of the main problems for this 

generation. This article presents a novel technique for CHP unit islanding detection 

using Kriging Empirical Mode Decomposition (KEMD) and Support Vector 

Machine (SVM) pattern learning technique. In this technique the variation of 

Intrinsic Mode Functions (IMF) of local signals in two-dimensional mode is 

utilized as input data of relay. An optimal signal selection model is applied to the 

proposed relay in order to Non-Detection Zone (NDZ) and fails detection reducing. 

The best signal selection is introduces based on mean square value between 

islanding and non-islanding conditions. Also, by considering Optimal SVM model 

for the proposed relay as a pattern recognizing and weighing it using shark smell 

optimization, this technique has overcome the threshold selection problem. This 

relay is applied to CHP system in a microgrid system contains various types of 

DGs. Many islanding and non-islanding situation in various operation conditions 

in the studied microgrid are simulated. The results of simulation results are show 

that the proposed relay is suitable for microgrid application. Negligible NDZ, high 
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detection time, zero fail detection and low cost of this relay are the main 

advantages of the proposed technique. 

 

Tonezzer, M., Le, D. T. T., Iannotta, S., & Van Hieu, N. Selective discrimination 

of hazardous gases using one single metal oxide resistive sensor // Sensors and 

Actuators, B: Chemical. - 277,-. P. 121-128. doi:10.1016/j.snb.2018.08.103  

Monitoring of hazardous gases is nowadays very important, since the urbanized 

environment is more subject to this kind of pollutants. Therefore, a capillary 

network of small gas sensors capable to check the quality of the environment is 

necessary. Metal oxide gas nanosensors are small economic devices that can be 

easily integrated in any context, however they unfortunately lack of selectivity. We 

present an approach using hydrothermally grown nickel oxide nanowires working 

at different temperatures and creating a virtual sensors array, thus exploiting the 

thermal fingerprints (sensor response as a function of temperature) of the gases. 

Using only one nanostructured material (nickel oxide) and different machine 

learning techniques, the system can easily discriminate any of 7 harmful gases 

(C2H5OH, H2, CO, LPG, CO2, NH3 and H2S, all of them reducing gases) with an 

accuracy of 100%. Furthermore, the nanosensor also evaluates the gas 

concentration with an average error lower than 15%. Our results show that, 

exploiting thermal fingerprints from a temperature gradient, single metal oxide 

resistive nanosensors can efficiently discriminate specific hazardous gases. 

 

Václavík, R., Novák, A., Š cha, P., & Hanzálek, Z. Accelerating the branch-and-

price algorithm using machine learning // European Journal of Operational 

Research. - 271(3). - P. 1055-1069. doi:10.1016/j.ejor.2018.05.046  

This study presents a widely applicable approach to accelerate the computation 

time of the Branch-and-Price (BaP) algorithm, which is a very powerful exact 

method used for solving complex combinatorial problems. Existing studies 

indicate that the most computationally demanding element of the BaP algorithm is 



 

623 

 

the pricing problem. The case-studies presented in this paper show that more than 

90% of the total Central Processing Unit (CPU) processing time is consumed by 

solving the pricing problem. The pricing problem is repetitive in nature and it 

solves the same problem from scratch differing only in the input dual prices. In this 

study, we demonstrate how to utilize the knowledge gained from previous 

executions of the pricing problem to reduce the solution space of pricing problems 

solved in future iterations. The solution is based on an online machine learning 

method that is not tailor-made for a specific problem (but needs a proper problem-

dependent feature selection) and uses a very fast regression model that generates 

negligible overhead compared to the total CPU processing time of the BaP 

algorithm. The method predicts a tight upper bound for the current iteration of the 

pricing problem while preserving the exactness of the BaP algorithm. The 

efficiency of the proposed approach is demonstrated by two distinct case-studies: 

the nurse rostering problem and the scheduling of time-division multiplexing for 

multi-core platforms. The experiments carried out for both case-studies using 

benchmark instances from the literature show a 40% and 22% average CPU time 

reduction for the entire BaP algorithm. 

 

Yang, S. Y., Yu, Y., & Almahdi, S. An investor sentiment reward-based trading 

system using gaussian inverse reinforcement learning algorithm // Expert Systems 

with Applications. - 114,-. - P. 388-401. doi:10.1016/j.eswa.2018.07.056  

Investor sentiment has been shown as an important factor that influences market 

returns, and a number of profitable trading systems have been proposed by taking 

advantage of investor sentiment signals. In this paper, we aim to design an investor 

sentiment reward-based trading system using Gaussian inverse reinforcement 

learning method. Our hypothesis is that while markets interact with investor's 

sentiment, there exists an intrinsic mapping between investor's sentiment and 

market conditions revealing future market directions. We propose an investor 

sentiment reward based trading system aimed at extracting only signals that 
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generate either negative or positive market responses. Such a reward extraction 

mechanism is based not only on market returns but also market volatility 

representing a succinct and robust feature space. The back-test results show that 

the proposed sentiment reward-based trading system is superior to various 

benchmark strategies on S&P 500 index and market-based ETFs as well as few 

other existing news sentiment-based trading signals. Moreover, we find that 

sentiment reward trading system is much more effective in a volatile market, but it 

is sensitive to transaction costs. 

 

Yao, Y., Cao, Y., Ding, X., Zhai, J., Liu, J., Luo, Y., Zou, K. A paired neural 

network model for tourist arrival forecasting // Expert Systems with Applications. - 

114. - P. 588-614. doi:10.1016/j.eswa.2018.08.025  

Tourist arrival and tourist demand forecasting are a crucial issue in tourism 

economy and the community economic development as well. Tourist demand 

forecasting has attracted much attention from tourism academics as well as 

industries. In recent year, it attracts increasing attention in the computational 

literature as advances in machine learning method allow us to construct models 

that significantly improve the precision of tourism prediction. In this paper, we 

draw upon both strands of the literature and propose a novel paired neural network 

model. The tourist arrival data is decomposed by two low-pass filters into long-

term trend and short-term seasonal components, which are then modelled by a pair 

of autoregressive neural network models as a parallel structure. The proposed 

model is evaluated by the tourist arrival data to United States from twelve source 

markets. The empirical studies show that our proposed paired neural network 

model outperforming the selected benchmark model across all error measures and 

over different horizons. 

 

Zaghloul, M. S., Hamza, R. A., Iorhemen, O. T., & Tay, J. H. Performance 

prediction of an aerobic granular SBR using modular multilayer artificial neural 
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networks // Science of the Total Environment. - 645. - P. 449-459. 

doi:10.1016/j.scitotenv.2018.07.140  

Aerobic granulation is a complex process that, while proven to be more effective 

than conventional treatment methods, has been a challenge to control and maintain 

stable operation. This work presents a static data-driven model to predict the key 

performance indicators of the aerobic granulation process. The first sub-model 

receives influent characteristics and granular sludge properties. These predicted 

parameters then become the input for the second sub-model, predicting the effluent 

characteristics. The model was developed with a dataset of 2600 observations and 

evaluated with an unseen dataset of 286 observations. The prediction R2 and 

RMSE were >99% and <5% respectively for all predicted parameters. The results 

of this paper show the effectiveness of data-driven models for simulating the 

complex aerobic granulation process, providing a great tool to help in predicting 

the behaviour, and anticipating failures in aerobic granular reactors. 

 

Zhu, S., Li, J., Ma, L., He, C., Liu, E., He, F., Zhao, N. Artificial neural network 

enabled capacitance prediction for carbon-based supercapacitors // Materials 

Letters. - 233. - P. 294-297. doi:10.1016/j.matlet.2018.09.028 

Carbon is the most widely used electrode for the supercapacitors. This work 

applies the artificial neural network (ANN) technology to predict the capacitance 

of carbon-based supercapacitors. For training the ANN model, we extracted data 

from hundreds of published papers. Moreover, five features were selected to figure 

out their impact on capacitance, including specific surface area, calculated pore 

size, ID/IG ratio, N-doping level and voltage window. Then, several carbon-based 

samples were chosen to evaluate the performance of ANN. As the result, 

comparing to other machine learning methods, such as linear regression and Lasso, 

ANN exhibits the best accuracy and adaptability in the capacitance predication. 
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Music 
 

Avci, K., Arican, M., & Polat, K. Machine learning based classification of violin 

and viola instrument sounds for the same notes // Paper presented at the 26th IEEE 

Signal Processing and Communications Applications Conference, SIU 2018. - P. 

1-4. doi:10.1109/SIU.2018.8404422  

In this paper, a study on the classification of violin and viola instrument sounds in 

the same notes that are hard for people to distinguish is presented. First, 16 

statistical features defined in the time and frequency domain for 512 violin note 

recordings and 512 viola note recordings are extracted. Classification algorithms 

including Linear Distinction Analysis (LDA), k-nearest neighbors (k-NN), Support 

Vector Machines (SVM), and Random Forests (RF) classifiers are used to 

recognize violin and viola instrument sounds. The classification operation is 

performed on three different sets of features: only time domain features (12), only 

frequency domain features (4), and both time domain and frequency domain 

features (16). Simulation results show that the highest accuracy rate is obtained 

when using the Random Forests classifier with both time and frequency domain 

attributes. With Random Forest classifier, while obtaining 64.4% classification 

accuracy with 10 times cross-validity using only time domain and only frequency 

domain features, 79.6% classification success is achieved with both time and 

frequency domain features. 

 

Batista, H. A., Wanderley Goes, L. F., Franca, C., & Alves Batista, W. C. 

Evolutionary music composition for digital games using regent-dependent 

creativity metric // Paper presented at the Brazilian Symposium on Games and 

Digital Entertainment, SBGAMES, 2017-November. - P. 88-95. 

doi:10.1109/SBGames.2017.00018 

In recent years, the Computational Creativity field has been boosted significantly 

through researches in human abilities related themes, especially artistic abilities. 
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One of the greatest challenges in working on this field is that the created artifacts 

are hard to evaluate. In this work is presented a creative music compositor for 

digital games that explores combinational and explorational creativity. The method 

is based on Genetic Algorithm and uses the Regent-Dependent Creativity metric to 

evaluate the generated artifacts. The results demonstrate that some melodies 

generated by the system are considered creative also by human evaluators. 

 

Birtchnell, T., & Elliott, A. Automating the black art: Creative places for artificial 

intelligence in audio mastering // Geoforum. - 96. P. 77-86. 

doi:10.1016/j.geoforum.2018.08.005  

In this paper, we consider the impact of artificial intelligence (AI) in the creative 

economy of music production. One sector in particular, audio post-production, is 

experiencing rapid change due to AI and various other forms of automation. This 

spells major changes, now and in the future, for skills, employment and work. 

Many accounts on the role of machine automation in occupational instability—

specifically, reductions in human employment—have focused on the 

manufacturing (assembly lines) and service (financial, legal and administration) 

sectors: so-called blue- and white-collar jobs. However, there are as yet only 

limited forays into the possible consequences of AI in the creative economy, in 

particular on ‘no-collar jobs’. Creative occupations were previously understood to 

be immune from the disruptions of AI due to the high levels of intuition, affective 

knowledge, ‘gut instinct’, and other human ‘assets’ difficult to replicate by 

complex algorithms and intelligent machines. Drawing on empirical research on AI 

in audio post-production, this article contends that there are conflicting notions of 

the possible impacts of these new innovations on human expertise and digital 

skills. The article highlights change underway in this profession of audio mastering 

as workers in the creative industries collaborate and compete with AI-driven 

technological innovation. 
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Buzic, D., & Dobsa, J. Lyrics classification using naive bayes // Paper presented at 

the 2018 41st International Convention on Information and Communication 

Technology, Electronics and Microelectronics, MIPRO 2018 - Proceedings. - P. 

1011-1015. doi:10.23919/MIPRO.2018.8400185  

Text classification is an important and common task in supervised machine 

learning. The Naive Bayes Classifier is a popular algorithm that can be used for 

this purpose. The goal of our research was prediction of song performer using 

Naive Bayes classification algorithm based solely on lyrics. A dataset that has been 

created consists of lyrics performed by Nirvana and Metallica, 207 songs in total. 

Model evaluation measures showed very good results: precision of 0.93, recall of 

0.95 and F1-measure of 0.94, therefore lyrics classification using Naive Bayes can 

be considered as successful. 

 

Castro, J., Barranco, M. J., Rodríguez, R. M., & Martínez, L. Group 

recommendations based on hesitant fuzzy sets // International Journal of Intelligent 

Systems. - 33(10). - P. 2058-2077. doi:10.1002/int.21922  

Group recommender systems (GRSs) recommend items that are used by groups of 

people because certain activities, such as listening to music, watching a movie, 

dining in a restaurant, etc., are social events performed by groups of people sharing 

their tastes, and their choices affect all of them. GRSs help groups of people 

making choices in overloaded search spaces according to all group members 

preferences. A common GRS scheme aggregates users preferences to generate a 

group preference profile. However, the aggregation process may imply a loss of 

information, negatively affecting different properties of the GRS such as diversity 

of group recommendations, which is an important quality factor because of such 

recommendations are targeted to groups formed by users with individual and 

possibly conflicting preferences. To avoid and manage the loss of information 

caused by aggregation, this paper proposes to keep all group members preferences 

by using hesitant fuzzy sets (HFSs) and interpreting such information like the 
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group hesitation about their preferences that will be used in the group 

recommendation process. To evaluate the performance and rank quality of the HFS 

GRS proposal, a case study is carried out. 

 

Chin, H., Kim, J., Kim, Y., Shin, J., & Yi, M. Y. Explicit content detection in 

music lyrics using machine learning // Paper presented at the Proceedings - 2018 

IEEE International Conference on Big Data and Smart Computing, BigComp 

2018. - P. 517-521. doi:10.1109/BigComp.2018.00085  

Music has serious effects on children's development. Music lyrics have become 

more violent and sexual over the years. However, the system for filtering explicit 

contents in music often does not work properly, not to mention that it takes a lot of 

time and effort to do it properly. In this study, we propose several machine 

learning models that automatically detect explicit contents in Korean lyrics and 

compare their performances. The proposed Bagging with selective vocabulary 

model outperformed not only the other competing models we designed, but also 

the filtering method that used the man-made profanity dictionary, which is a 

widely-used method to detect explicit contents in the industry. The proposed 

automated lyrics screening approach makes practical contributions to music 

industry, helping it significantly save time and effort for censoring harmful 

contents for the youths. The proposed approach is generalizable to other language 

settings as long as the same kinds of data used in the study are available. 

 

Daikoku, T. Neurophysiological markers of statistical learning in music and 

language: Hierarchy, entropy, and uncertainty // Brain Sciences. - 8(6) 

doi:10.3390/brainsci8060114  

Statistical learning (SL) is a method of learning based on the transitional 

probabilities embedded in sequential phenomena such as music and language. It 

has been considered an implicit and domain-general mechanism that is innate in 

the human brain and that functions independently of intention to learn and 



 

630 

 

awareness of what has been learned. SL is an interdisciplinary notion that 

incorporates information technology, artificial intelligence, musicology, and 

linguistics, as well as psychology and neuroscience. A body of recent study has 

suggested that SL can be reflected in neurophysiological responses based on the 

framework of information theory. This paper reviews a range of work on SL in 

adults and children that suggests overlapping and independent neural correlations 

in music and language, and that indicates disability of SL. Furthermore, this article 

discusses the relationships between the order of transitional probabilities (TPs) 

(i.e., hierarchy of local statistics) and entropy (i.e., global statistics) regarding SL 

strategies in human’s brains; claims importance of information-theoretical 

approaches to understand domain-general, higher-order, and global SL covering 

both real-world music and language; and proposes promising approaches for the 

application of therapy and pedagogy from various perspectives of psychology, 

neuroscience, computational studies, musicology, and linguistics. 

 

Elbir, A., Ilhan, H. O., Serbes, G., & Aydin, N. Short time fourier transform based 

music genre classification // Paper presented at the 2018 Electric Electronics, 

Computer Science, Biomedical Engineerings' Meeting, EBBT 2018. - P. 1-4. 

doi:10.1109/EBBT.2018.8391437  

Thanks to the development of the computer based decision support systems, many 

investigations are performed to extract useful information from massive datasets. 

In particular, music and audio processing are two important topics about data 

mining and knowledge discovery. In the literature, there are a number of research 

regarding music signal processing such as music genre classification and music 

recommendation. To solve these problems, digital signal processing and pattern 

recognition methods are frequently used. In the proposed study, music genre 

classification problem has been investigated by using Short Time Fourier 

Transform (STFT) which is one of the most useful time- frequency analysis 

methods. In the feature extraction part, spectrogram of the music samples are 
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obtained by using various window types having different window size and overlap 

ratio. Subsequently, in order to extract the power distribution of the music samples 

over frequency, time-frequency analysis output is integrated over time. 

Additionally, the variability of the power for each frequency bin is also calculated 

and employed as a statistical measure. In order to validate the effects of window 

type, window size and overlap ratio, Support Vector Machines employing different 

kernels as a traditional machine learning algorithm and random forest algorithm as 

an ensemble machine learning approach have been used to classify music samples 

according their genre. 

 

Giraldo, S., Ortega, A., Perez, A., Ramirez, R., Waddell, G., & Williamon, A. 

Automatic assessment of violin performance using dynamic time warping 

classification // Paper presented at the 26th IEEE Signal Processing and 

Communications Applications Conference, SIU 2018. - P. 1-3. 

doi:10.1109/SIU.2018.8404556  

The automatic assessment of music performance has become an area of special 

interest due to the increasing amount of technology-enhanced music learning 

systems. However, in most of these systems the assessment of the musical 

performance is based on the accuracy of onsets and pitch, paying little attention to 

other relevant aspects of performance. In this paper we present a preliminary study 

to assess the quality of violin performance using machine learning techniques. We 

collect recording examples of selected violin exercises varying from expert to 

amateur performances. We process the audio signal to extract features to train 

models using clustering based on Dynamic Time Warping distance. The quality of 

new performances is evaluated based on the level of match/miss-match to each of 

the recorded training examples. 

 

Grekow, J. Musical performance analysis in terms of emotions it evokes // Journal 

of Intelligent Information Systems. - P. 1-23. doi:10.1007/s10844-018-0510-y  
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Finding pieces with a similar emotional distribution throughout the same 

composition was the aim of this work. A comparative analysis of musical 

performances by using emotion tracking was proposed. A dimensional approach of 

dynamic music emotion recognition was used in the analysis. Music data 

annotation and regressor training were done. Values of arousal and valence, 

predicted by regressors, were used to compare performances. The obtained results 

confirm the validity of the assumption that tracking and analyzing the values of 

arousal and valence over time in different performances of the same composition 

can be used to indicate their similarities. Detailed results of analyzing different 

performances of Prelude No.1 by Frédéric Chopin were presented. They enabled to 

find the most similar performances to the performance by Arthur Rubinstein, for 

example. The author found which performances of the same composition were 

closer to each other and which were quite distant in terms of the shaping of arousal 

and valence over time. The presented method gives access to knowledge on the 

shaping of emotions by a performer, which had previously been available only to 

music professionals. 

 

Hamada, M., Zaidan, B. B., & Zaidan, A. A. A systematic review for human EEG 

brain signals based emotion classification, feature extraction, brain condition, 

group comparison // Journal of Medical Systems. - 42(9). doi:10.1007/s10916-018-

1020-8  

The study of electroencephalography (EEG) signals is not a new topic. However, 

the analysis of human emotions upon exposure to music considered as important 

direction. Although distributed in various academic databases, research on this 

concept is limited. To extend research in this area, the researchers explored and 

analysed the academic articles published within the mentioned scope. Thus, in this 

paper a systematic review is carried out to map and draw the research scenery for 

EEG human emotion into a taxonomy. Systematically searched all articles about 

the, EEG human emotion based music in three main databases: ScienceDirect, 



 

633 

 

Web of Science and IEEE Xplore from 1999 to 2016. These databases feature 

academic studies that used EEG to measure brain signals, with a focus on the 

effects of music on human emotions. The screening and filtering of articles were 

performed in three iterations. In the first iteration, duplicate articles were excluded. 

In the second iteration, the articles were filtered according to their titles and 

abstracts, and articles outside of the scope of our domain were excluded. In the 

third iteration, the articles were filtered by reading the full text and excluding 

articles outside of the scope of our domain and which do not meet our criteria. 

Based on inclusion and exclusion criteria, 100 articles were selected and separated 

into five classes. The first class includes 39 articles (39%) consists of emotion, 

wherein various emotions are classified using artificial intelligence (AI). The 

second class includes 21 articles (21%) is composed of studies that use EEG 

techniques. This class is named ‘brain condition’. The third class includes eight 

articles (8%) is related to feature extraction, which is a step before emotion 

classification. That this process makes use of classifiers should be noted. However, 

these articles are not listed under the first class because these eight articles focus 

on feature extraction rather than classifier accuracy. The fourth class includes 26 

articles (26%) comprises studies that compare between or among two or more 

groups to identify and discover human emotion-based EEG. The final class 

includes six articles (6%) represents articles that study music as a stimulus and its 

impact on brain signals. Then, discussed the five main categories which are action 

types, age of the participants, and number size of the participants, duration of 

recording and listening to music and lastly countries or authors’ nationality that 

published these previous studies. it afterward recognizes the main characteristics of 

this promising area of science in: motivation of using EEG process for measuring 

human brain signals, open challenges obstructing employment and 

recommendations to improve the utilization of EEG process. 

 



 

634 

 

Li, X., Feng, T., Luo, S., & Zhang, X. Automatic music composition algorithm 

based on recurrent neural network // Jilin Daxue Xuebao (Gongxueban) Journal of 

Jilin University (Engineering and Technology Edition). - 48(3). - P. 866-873. 

doi:10.13229/j.cnki.jdxbgxb20170509  

In this paper, we propose an automatic music composition algorithm based on 

Long Short Term Memory-Recurrent Neural Network (LSTM-RNN). In this 

algorithm, we first divide music set into set which consists sequences of unit by 

length, and in the preprocessing we get the Mel frequency cepstrum coefficient as 

the feature of audio music. Second, the proposed training samples are trained and 

predicted by LSTM-RNN. Finally, the generated music sequences are joined to get 

a new music. In order to verify the effectiveness of the algorithm, we carry out an 

anonymous evaluation of the original music and the music generated by the 

algorithm. The results show that the algorithm can work well on automatic music 

composition. 

 

Lumaca, M., & Baggio, G. Signaling games and the evolution of structure in 

language and music: A reply to ravignani and verhoef (2018) // Artificial Life. - 

24(2). - P. 154-156. doi:10.1162/artl_a_00258  

In their commentary on our work, Ravignani and Verhoef (2018) raise concerns 

about two methodological aspects of our experimental paradigm (the signaling 

game): (1) the use of melodic signals of fixed length and duration, and (2) the fact 

that signals are endowed with meaning. They argue that music is hardly a semantic 

system and that our methodological choices may limit the capacity of our paradigm 

to shed light on the emergence and evolution of a number of putative musical 

universals. We reply that musical systems are semantic systems and that the aim of 

our research is not to study musical universals as such, but to compare more 

closely the kinds of principles that organize meaning and structure in linguistic and 

musical systems. 
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Ravignani, A., & Verhoef, T. Which melodic universals emerge from repeated 

signaling games? A note on lumaca and baggio (2017) // Artificial Life. - 24(2). - 

P. 149-153. doi:10.1162/artl_a_00259  

Music is a peculiar human behavior, yet we still know little as to why and how 

music emerged. For centuries, the study of music has been the sole prerogative of 

the humanities. Lately, however, music is being increasingly investigated by 

psychologists, neuroscientists, biologists, and computer scientists. One approach to 

studying the origins of music is to empirically test hypotheses about the 

mechanisms behind this structured behavior. Recent lab experiments show how 

musical rhythm and melody can emerge via the process of cultural transmission. In 

particular, Lumaca and Baggio (2017) tested the emergence of a sound system at 

the boundary between music and language. In this study, participants were given 

random pairs of signal-meanings; when participants negotiated their meaning and 

played a "game of telephone" with them, these pairs became more structured and 

systematic. Over time, the small biases introduced in each artificial transmission 

step accumulated, displaying quantitative trends, including the emergence, over the 

course of artificial human generations, of features resembling properties of 

language and music. In this Note, we highlight the importance of Lumaca and 

Baggio's experiment, place it in the broader literature on the evolution of language 

and music, and suggest refinements for future experiments. We conclude that, 

while psychological evidence for the emergence of proto-musical features is 

accumulating, complementary work is needed: Mathematical modeling and 

computer simulations should be used to test the internal consistency of 

experimentally generated hypotheses and to make new predictions. 

 

Sharma, S., Fulzele, P., & Sreedevi, I. Novel hybrid model for music genre 

classification based on support vector machine // Paper presented at the ISCAIE 

2018 - 2018 IEEE Symposium on Computer Applications and Industrial 

Electronics. - P. 395-400. doi:10.1109/ISCAIE.2018.8405505  
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Automatic Music genre classification using machine learning techniques has 

gathered momentum in the recent past and continues to govern this area of research 

with promising results, saving time and human efforts. Machine Learning 

techniques have successfully dominated the methods used for the automation of 

this classification. In this paper, a novel method of music genre classification is 

proposed based on stacking of Support Vector Machine (SVM) with Relevance 

Vector Machine (RVM) and Decision Trees. The model uses the acoustic 

properties of the audio files as their features for classification. The three models 

are trained as Error-Correcting Output Code Classifiers and they individually 

classify the audio files with certain posterior probabilities. The results from the 

three classifiers are fused using the sum rule to evaluate the final outcome of the 

combined model. The performance of this hybrid model is evaluated on the 

GTZAN music dataset and is compared with individual performances of the 

models used in the combination. The proposed combined model outperformed the 

other models with an accuracy of 87% confirming the efficient utilization of the 

advantages of individual models. 

 

Shenfield, A., Day, D., & Ayesh, A. Intelligent intrusion detection systems using 

artificial neural networks // ICT Express. - 4(2). - P. 95-99. 

doi:10.1016/j.icte.2018.04.003  

This paper presents a novel approach to detection of malicious network traffic 

using artificial neural networks suitable for use in deep packet inspection based 

intrusion detection systems. Experimental results using a range of typical benign 

network traffic data (images, dynamic link library files, and a selection of other 

miscellaneous files such as logs, music files, and word processing documents) and 

malicious shell code files sourced from the online exploit and vulnerability 

repository exploitdb [1], have shown that the proposed artificial neural network 

architecture is able to distinguish between benign and malicious network traffic 

accurately. The proposed artificial neural network architecture obtains an average 
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accuracy of 98%, an average area under the receiver operator characteristic curve 

of 0.98, and an average false positive rate of less than 2% in repeated 10-fold 

cross-validation. This shows that the proposed classification technique is robust, 

accurate, and precise. The novel approach to malicious network traffic detection 

proposed in this paper has the potential to significantly enhance the utility of 

intrusion detection systems applied to both conventional network traffic analysis 

and network traffic analysis for cyber–physical systems such as smart-grids. 

 

Song, G., Wang, Z., Han, F., Ding, S., & Iqbal, M. A. Music auto-tagging using 

deep recurrent neural networks // Neurocomputing. - 292. - P. 104-110. 

doi:10.1016/j.neucom.2018.02.076  

Musical tags are used to describe music and are cruxes of music information 

retrieval. Existing methods for music auto-tagging usually consist of preprocessing 

phase (feature extraction) and machine learning phase. However, the preprocessing 

phase of most existing method is suffered either information loss or non-sufficient 

features, while the machine learning phase depends on heavily the feature 

extracted in the preprocessing phase, lacking the ability to make use of 

information. To solve this problem, we propose a content-based automatic tagging 

algorithm using deep Recurrent Neural Network (RNN) with scattering 

transformed inputs in this paper. Acting as the first phase, scattering transform 

extracts features from the raw data, meanwhile retains much more information than 

traditional methods such as mel-frequency cepstral coefficient (MFCC) and mel-

frequency spectrogram. Five-layer RNNs with Gated Recurrent Unit (GRU) and 

sigmoid output layer are used as the second phase of our algorithm, which are 

extremely powerful machine learning tools capable of making full use of data fed 

to them. To evaluate the performance of the architecture, we experiment on 

Magnatagatune dataset using the measurement of the area under the ROC-curve 

(AUC-ROC). Experimental results show that the tagging performance can be 

boosted by the proposed method compared with the state-of-the-art models. 
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Additionally, our architecture results in faster training speed and less memory 

usage. 

 

Strizrep, I., Krzic, A. S., & Sersic, D. Automated classification of croatian 

traditional music // Paper presented at the 2018 41st International Convention on 

Information and Communication Technology, Electronics and Microelectronics, 

MIPRO 2018 - Proceedings. - P. 1028-1033. doi:10.23919/MIPRO.2018.8400188  

Croatian traditional music is rich with different music styles. Four of them are on 

the UNESCO Representative list of the intangible cultural heritage of humanity: 

two-part singing and playing in the Istrian scale, Becarac singing and playing from 

Slavonia, Klapa multipart singing of Dalmatia and Ojkanje singing. Every region 

of Croatia is represented by different instruments, singing styles, rhythm and 

dynamics. This paper describes an automated classification of Croatian traditional 

music into regions. The regions are defined by historical and geographical factors 

and music style similarities: Slavonia, central Croatia, Me Dimurje, Istria&Kvarner 

and Dalmatia. Each region is presented with 20 typical music songs. A sample of 

each song lasts for 30 seconds. The primary used features are mel-frequency 

cepstral coefficients, as well as zero crossing rate and sound volume. Extracted 

features are used in machine learning. As a result, more than 80% of the songs are 

correctly classified. The result shows how specific Croatian traditional music is 

and how important is to preserve it for future generations. 

 

Suhaimi, N. S., Yuan, C. T. B., Teo, J., & Mountstephens, J. Modeling the 

affective space of 360 virtual reality videos based on arousal and valence for 

wearable EEG-based VR emotion classification // Paper presented at the 

Proceedings - 2018 IEEE 14th International Colloquium on Signal Processing and 

its Application, CSPA 2018. - P. 167-172. doi:10.1109/CSPA.2018.8368706  

This study attempts to produce a novel database for emotional analysis which uses 

virtual reality (VR) contents, obtained from third party sources such as YouTube, 
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Discovery VR, Jaunt VR, NYT VR, Veer VR and Google Cardboard, as the visual 

stimuli in the classification of emotion using commercial-of-the-shelf (COTS) 

wearable electroencephalography (EEG) headsets. While there are available 

sources for emotional analysis such as Dataset for Emotion Analysis using EEG, 

Physiological and video signals (DEAP) dataset presented by Koelstra et al. and 

Database for Emotional Analysis in Music (DEAM) dataset by Soleymani et al, 

their contents are focused on using music stimuli and music video stimuli. The 

database which will be presented here will consist of novel affective taggings using 

virtual reality content, specifically on Youtube 360 videos, as evaluated by 15 

participants based on the Arousal-Valence emotion model (AVS). The feedback 

obtained from these evaluations will serve as the underlying dataset for the next 

stage of machine learning implementation, which is the targeted emotion 

classification of virtual reality stimuli using wearable EEG headsets. 

 

News, publishing 
 

Abdallah, F., Basurra, S., & Gaber, M. M. Cascading probability distributions in 

agent-based models: An application to behavioural energy wastage // 17th 

International Conference on Artificial Intelligence and Soft Computing, ICAISC 

2018. - 10842. - P. 489-503. doi:10.1007/978-3-319-91262-2_44  

This paper presents a methodology to cascade probabilistic models and agent-

based models for fine-grained data simulation, which improves the accuracy of the 

results and flexibility to study the effect of detailed parameters. The methodology 

is applied on residential energy consumption behaviour, where an agent-based 

model takes advantage of probability distributions used in probabilistic models to 

generate energy consumption of a house with a focus on energy waste. The 

implemented model is based on large samples of real data and provides flexibility 

to study the effect of social parameters on the energy consumption of families. The 

results of the model highlighted the advantage of the cascading methodology and 
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resulted in two domain-specific conclusions: (1) as the number of occupants 

increases, the family becomes more efficient, and (2) young, unemployed, and 

part-time occupants cause less energy waste in small families than full-time and 

older occupants. General insights on how to target families with energy 

interventions are included at last. 

 

Arezki, S. Implementation of a neutron imaging decision support system (NDSS) // 

EEA - Electrotehnica, Electronica, Automatica. - 65(3). - P. 183-190.  

Neutron Radiography is the best method to see inside objects without destroying 

them. This last is very important in many multimedia applications aspects, 

especially For Non-Destructive Testing (NDT) of materials. In order to extend the 

field of application of Neutron Radiography in Algeria, a static Neutron 

Radiography facility has been installed r around one of the horizontal neutron 

beam channel of the Es-Salam research reactor. Several development projects are 

actually undertaken. For physicist and researchers, a Decision Support System is 

needed to improve the resulting images and help decision makers in their 

problematic. The aim of this paper is to demonstrate the efficiency of exploiting a 

Neutron imaging Decision Support System (NDSS) including several image 

processing techniques to extract useful information from Neutron images. The 

proposed system NDSS, enables to improve the resolution of captured Neutron 

databases performed at the neutron radiography facility of the Es- Salem research 

Reactor (Algeria), improving feasibility of Fuzzy C-Means Algorithm on new 

types of images, enabling to extact useful information related to predict fluid flow 

type inside opaque metallic System. 

 

Burzagli, L., & Emiliani, P. L. Universal design in ambient intelligent 

environments // 11th International Conference on Universal Access in Human-

Computer Interaction, UAHCI 2017, held as part of the 19th International 
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Conference on Human-Computer Interaction, HCI 2017. - 10277. - P. 31-42. 

doi:10.1007/978-3-319-58706-6_3  

Ambient Assisted Living is normally how reference is made to Ambient 

Intelligence (AmI) environments when used to support old people in living 

independently and remain active, thus contributing to their physical and cognitive 

well-being (eInclusion). The main purpose of the paper is to show that the house is 

a particularly difficult environment, due to the variety of activities to be carried out 

in it and of abilities and preferences of people. Therefore, it is necessary to set up 

integrated infrastructures able to “reason” about the present status, physical and 

emotional, of the inhabitants and to offer them suitable support services. 

 

Cameron, R., Zuo, Z., Sexton, G., & Yang, L. A fall Detection/Recognition system 

and an empirical study of gradient-based feature extraction approaches // 17th UK 

Workshop on Computational Intelligence, UKCI 2017. - 650. - P. 276-289. 

doi:10.1007/978-3-319-66939-7_24  

Physically falling down amongst the elder helpless party is one of the most 

intractable issues in the era of ageing society, which has attracted intensive 

attentions in academia ranging from clinical research to computer vision studies. 

This paper proposes a fall detection/recognition system within the realm of 

computer vision. The proposed system integrates a group of gradient-based local 

visual feature extraction approaches, including histogram of oriented gradients 

(HOG), histogram of motion gradients (HMG), histogram of optical flow (HOF), 

and motion boundary histograms (MBH). A comparative study of the descriptors 

with the support of an artificial neural network was conducted based on an in-

house captured dataset. The experimental results demonstrated the effectiveness of 

the proposed system and the power of these descriptors in real-world applications. 

 

Chen, W., Bauer, J., Kurz, C., Tessonnier, T., Handrack, J., Haberer, T., Parodi, K. 

A dedicated software application for treatment verification with off-line PET/CT 
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imaging at the heidelberg ion beam therapy center // Paper presented at the Journal 

of Physics: Conference Series. - 777(1). doi:10.1088/1742-6596/777/1/012021  

We present the workflow of the offline-PET based range verification method used 

at the Heidelberg Ion Beam Therapy Center, detailing the functionalities of an in-

house developed software application, SimInterface14, with which range analysis 

is performed. Moreover, we introduce the design of a decision support system 

assessing uncertainties and facilitating physicians in decisions making for plan 

adaptation. 

 

Choi, J. S., Kim, D., Cho, S., & Sohn, C. Deep learning-based lip analysis system 

// JP Journal of Heat and Mass Transfer. - 15(Special Issue 1). - P. 29-33. 

doi:10.17654/HMSI118029  

Recent artificial intelligence manufactures based on voice recognition cannot be 

used by the deaf. In order to solve this problem, we present ‘Lip Analysis System’ 

using deep learning with lip movement. This system analyzes mouth shape and 

process time series data through the 3-dimensional convolution neural network and 

gated recurrent unit. Our Lip Analysis System deals with Korean vocabulary, and 

creates subtitles based on oral movements of the subjects in the video. This system 

recognizes individual words rather than the whole sentences. We achieved 91.8% 

accuracy. This system could be applicable for someone who being deaf, having the 

difficulty of hearing, or anyone who requires communication without the voice. 

 

Cordoneanu, D., & Ni u, C. A review of fault diagnosisin mechatronics systems // 

International Journal of Mechatronics and Applied Mechanics. - 2018(3). - P. 228-

235.  

Fault diagnosis gets increasing importance in today’s production environment and 

with the advancements in the field of artificial intelligence, researchers look for 

new ways to keep a system away from faults, that would interrupt the production. 

In recent years, many papers were written regarding this subject especially 



 

643 

 

regarding predictive maintenance and fault diagnosis. This paper presents recent 

works that expose new methods for intelligent fault diagnosis. This step is 

important for future research in order to have a better understanding of state of the 

art algorithms and look for ways to improve the existing fault diagnosis 

approaches. The focus will be on electrical systems and actuators and manipulating 

systems (robots), production experience showing that the mechanical parts are the 

most exposed to production-ending faults. That’s why most of the observer 

systems are using vibrations as the main data for their algorithms, but also other 

measurements can provide useful information about the condition of a system. 

 

Gomes, L., & Vale, Z. Energy analyzer emulation for energy management 

simulators // 14th International Symposium on Distributed Computing and 

Artificial Intelligence, DCAI 2017. - 620. - P. 215-222. doi:10.1007/978-3-319-

62410-5_26  

The simulation of microgrids to testing and validate energy management 

methodologies are an important step to take before the massive implementation of 

microgrids. However, microgrids are usually unavailable for R&D centers to 

perform tests and validations. To solve this issue is important to get the simulations 

closer to the reality, using real energy analyzers and loads. However, again, R&D 

centers lack from funding and space to buy and mount several loads in their 

laboratories. To solve this issue, this paper proposes a multi-agent system 

simulator for microgrids and an energy analyzer emulator that can be used to 

emulate individual loads or entire houses, and therefore, bringing the pure 

simulation closer to the reality. 

 

Kayaalp, M. Patient privacy in the era of big data // Balkan Medical Journal. -  

35(1). - P. 8-17. doi:10.4274/balkanmedj.2017.0966  

Privacy was defined as a fundamental human right in the Universal Declaration of 

Human Rights at the 1948 United Nations General Assembly. However, there is 
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still no consensus on what constitutes privacy. In this review, we look at the 

evolution of privacy as a concept from the era of Hippocrates to the era of social 

media and big data. To appreciate the modern measures of patient privacy 

protection and correctly interpret the current regulatory framework in the United 

States, we need to analyze and understand the concepts of individually identifiable 

information, individually identifiable health information, protected health 

information, and de-identification. The Privacy Rule of the Health Insurance 

Portability and Accountability Act defines the regulatory framework and casts a 

balance between protective measures and access to health information for 

secondary (scientific) use. The rule defines the conditions when health information 

is protected by law and how protected health information can be de-identified for 

secondary use. With the advents of artificial intelligence and computational 

linguistics, computational text de-identification algorithms produce de-identified 

results nearly as well as those produced by human experts, but much faster, more 

consistently and basically for free. Modern clinical text de-identification systems 

now pave the road to big data and enable scientists to access de-identified clinical 

information while firmly protecting patient privacy. However, clinical text de-

identification is not a perfect process. In order to maximize the protection of 

patient privacy and to free clinical and scientific information from the confines of 

electronic healthcare systems, all stakeholders, including patients, health 

institutions and institutional review boards, scientists and the scientific 

communities, as well as regulatory and law enforcement agencies must collaborate 

closely. On the one hand, public health laws and privacy regulations define rules 

and responsibilities such as requesting and granting only the amount of health 

information that is necessary for the scientific study. On the other hand, developers 

of de-identification systems provide guidelines to use different modes of 

operations to maximize the effectiveness of their tools and the success of de-

identification. Institutions with clinical repositories need to follow these rules and 

guidelines closely to successfully protect patient privacy. To open the gates of big 
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data to scientific communities, healthcare institutions need to be supported in their 

de-identification and data sharing efforts by the public, scientific communities, and 

local, state, and federal legislators and government agencies. 

 

Keohane, S. M., Gerard, S. N., Heching, A., Adams, S. S., & Tarr, P. Reflections 

on the effectiveness of a high density ambient sensor deployment for monitoring 

healthy aging // 4th International Conference on Human Aspects of IT for the Aged 

Population, ITAP 2018 Held as Part of HCI International 2018. - 10927. - P. 315-

333. doi:10.1007/978-3-319-92037-5_24  

The percentage of the world’s population aged over 65 is growing at 

unprecedented rates. Many countries face the challenge of supporting an aging 

population despite increasing healthcare costs, and an insufficient number of 

caregivers. Emerging technologies, like the Internet of Things (IoT) and Artificial 

Intelligence (AI), can help. Activities of daily living (ADLs) are a good indicator 

of healthy aging and provide a baseline for detecting an elder’s changes in physical 

and cognitive state. Monitoring and accurately classifying elders’ activities helps 

prevent and mitigate some common risks faced by elders when they age-in-place. 

In our study, we partnered with a senior care provider to add sensors to five 

apartments in an independent living facility and provided the requisite 24/7 

monitoring. Ambient sensors were deployed in each of the apartments and 

collected high-density IoT sensor data for six months for each of the study 

participants, who were all over the age of 70. While we successfully created a 

model to classify ADLs through the recognition and observation of patterns based 

on high-density ambient sensor placement, sensor data and semantics, and 

characteristics of activities, we discovered challenges in capturing every ADL for 

each participant. Often, the ADLs captured for each participant offered unique and 

personalized indicators of healthy aging. This paper explores the challenges of 

deploying consumer-grade, IoT, sensors, and the application of AI technology to 

learn and model elders’ ADLs. We also share results of our exploration to classify 
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ADLs in the data using manual crowd-sourcing, rule-based reasoning and machine 

learned analytics. 

 

Konomi, S., Sasao, T., Hosio, S., & Sezaki, K. Exploring the use of ambient WiFi 

signals to find vacant houses // 13th European Conference on Ambient 

Intelligence, AmI 2017. - 10217. - P. 130-135. doi:10.1007/978-3-319-56997-0_10  

In many countries, the population is either declining or rapidly concentrating in big 

cities, which causes problems in the form of vacant houses in many local 

communities. It is often challenging to keep track of the locations and the 

conditions of vacant houses, and for example in Japan, costly manual field studies 

are employed to map the occupancy situation. In this paper, we propose a 

technique to infer the locations of occupied houses based on ambient WiFi signals. 

Our technique collects RSSI (Received Signal Strength Indicator) data based on 

opportunistic smartphone sensing, constructs hybrid networks of WiFi access 

points, and analyzes their geospatial patterns based on statistical shape modeling. 

We show that the technique can successfully infer occupied houses in a suburban 

residential community, and argue that it can substantially reduce the cost of field 

surveys to find vacant houses as the number of potential houses to be inspected 

decreases. 

 

Mrowinski, M. J., Fronczak, P., Fronczak, A., Ausloos, M., & Nedic, O. Artificial 

intelligence in peer review: How can evolutionary computation support journal 

editors? // PLoS ONE. - 12(9). doi:10.1371/journal.pone.0184711  

With the volume of manuscripts submitted for publication growing every year, the 

deficiencies of peer review (e.g. long review times) are becoming more apparent. 

Editorial strategies, sets of guidelines designed to speed up the process and reduce 

editors’ workloads, are treated as trade secrets by publishing houses and are not 

shared publicly. To improve the effectiveness of their strategies, editors in small 

publishing groups are faced with undertaking an iterative trial-and-error approach. 
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We show that Cartesian Genetic Programming, a nature-inspired evolutionary 

algorithm, can dramatically improve editorial strategies. The artificially evolved 

strategy reduced the duration of the peer review process by 30%, without 

increasing the pool of reviewers (in comparison to a typical human-developed 

strategy). Evolutionary computation has typically been used in technological 

processes or biological ecosystems. Our results demonstrate that genetic programs 

can improve real-world social systems that are usually much harder to understand 

and control than physical systems. 

 

Nagamachi, M. History of kansei engineering and application of artificial 

intelligence // AHFE 2017 International Conference on Affective and Pleasurable 

Design, 2017. - 585. - P. 357-368. doi:10.1007/978-3-319-60495-4_38  

The word “kansei” means human emotion in mind and kansei engineering aims to 

develop a new product or social system from the customer orientation. It starts an 

observation of a customer’s behavior, grasps his or her emotion using 

psychological scaling, and analyzes their emotion using several statistical analyses 

to lead design items. Finally, we create a new model of product with which 

customers will satisfy. We create AI soft wares as kansei system that realize the 

customer’s needed image. He has developed more than 60 different items of 

Kansei products including soft wares that utilized artificial intelligence. Types of 

developed products range from refrigerator, camera, brassiere, house, automobile, 

aircraft and the like. Relating to AI system, he developed many systems such as 

passenger car interior design, kitchen design, housing design system, brand name 

search system using artificial intelligence, and virtual reality system in the 1980s. 

The list below shows the main new products and AI systems until today. 

 

Prabhu, N. R., Andro-Vasko, J., Bein, D., & Bein, W. Music genre classification 

using data mining and machine learning // 15th International Conference on 
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Information Technology : New Generations, ITNG 2018. - 738. - P. 397-403. 

doi:10.1007/978-3-319-77028-4_52  

With accelerated advances in internet technologies users make listen to a 

staggering amount of multimedia data available worldwide. Musical genres are 

descriptions that are used to characterize music in music stores, radio stations and 

now on the Internet. Music choices vary from person to person, even within the 

same geographical culture. Presently Apple’s iTunes and Napster classify the genre 

of each song with the help of the listener, thus manually. We propose to develop an 

automatic genre classification technique for jazz, metal, pop and classical using 

neural networks using supervised training which will have high accuracy, 

efficiency and reliability, and can be used in media production house, radio 

stations etc. for a bulk categorization of music content. 

 

Rovira, R. H., Duvoboi, V. M., Yukhimchuk, M. S., Bayas, M. M., & Torres, W. 

D. A model of self-oscillations in relay outputs control systems with elements of 

artificial intelligence // International Conference on Information Technology and 

Systems, ICITS18. - 721. - P. 343-354. doi:10.1007/978-3-319-73450-7_33  

Creating high-precision and reliable control systems with elements of artificial 

intelligence is a relevant problem. In existing works, this issue has been 

considered. However, the important and urgent task, not yet solved, is to reduce 

energy consumption in relay control systems with artificial intelligence 

components (RCS AIC) without degrading their stability and quality. The goal of 

this work is estimating the energy consumption in the RCS AIC and its use for the 

management of the thermal facility. A model of a “smart house” heating control 

system has been developed, the dependences of the energy consumption on the 

system parameters have been obtained with use of Markov process model and a 

method for reducing them has been proposed. An algorithm is proposed that allows 

us to work out recommendations on how to change the hydraulic and temperature 

parameters of the heating system and the tuning parameters of the control system. 
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Santos, B. F. L., Santos, I. B. A., Guimarães, M. J. M., & Benicasa, A. X. Human-

house interaction model based on artificial intelligence for residential functions // 

19th International Conference on Human-Computer Interaction, HCI International 

2017. - 714. - P. 349-359. doi:10.1007/978-3-319-58753-0_51  

The scenarios as smart homes and its devices requires novel ways to perform 

interactive actions. In this work we explore and develop a model to interact, in a 

natural, easy learning and intuitive manner, with a smart home, without use special 

sensors or another controllers, based on interpretation of complex context images 

captured with a trivial camera. We use artificial intelligence and computer vision 

techniques to recognize action icons in a uncontrolled environment and identify 

user interact actions gestures. Our model connects with well know computational 

platforms, which communicate with devices and another residential functions. 

Preliminary tests demonstrated that our model fits well for the objectives, working 

in different conditions of light, distance and ambiances. 

 

Suárez, P., Gálvez, A., & Iglesias, A. Autonomous coordinated navigation of 

virtual swarm bots in dynamic indoor environments by bat algorithm // 8th 

International Conference on Swarm Intelligence, ICSI 2017. - 10386. - P. 176-184. 

doi:10.1007/978-3-319-61833-3_19  

Autonomous navigation (i.e., without human intervention) in indoor spaces such as 

houses and office buildings has many important applications; for instance, in areas 

affected by building collapse due to natural or artificial disasters. However, it is 

also a difficult task because any prescribed trajectory can be suddenly interrupted 

by unexpected obstacles. Arguably, a group of simple autonomous drones driven 

by swarm intelligence might be more efficient than a sophisticated robot for 

navigation within such environments. Based on this idea, this work presents a 

method that applies a powerful swarm intelligence technique called bat algorithm 

to the autonomous coordinated navigation of a swarm of virtual bots in dynamic 
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indoor environments. Some computational experiments are conducted to test the 

performance of this approach. 

 

Sultan Mahmud, M., Islam, M. S., & Rahman, M. A. Smart fire detection system 

with early notifications using machine learning // International Journal of 

Computational Intelligence and Applications. - 16(2). 

doi:10.1142/S1469026817500092  

House fire is one of the major concerns for designers, builders, and residents of 

property. In the case of detecting fire, individual sensors have been used for a long 

time, but they cannot detect the level of fire and notify the emergency response 

units. To solve this problem, this study attempts to propose an intelligent early fire 

detection system that would not only detect the fire by using integrated sensors but 

also notify the appropriate authorities including fire department, ambulance 

services, and local police station simultaneously to protect valuable lives and 

properties. Signals from the integrated detectors e.g., heat, smoke, and flame go 

through the machine learning algorithms to check the potentiality of the fire as well 

as broadcast the predicted result to various parties using a GSM modem. To 

consolidate the predicted output, structured forest for fast edge detection has also 

been applied. The final outcome of this development also minimized false alarms, 

thus making this system more reliable. 

 

Torshin, I. Y., Gromova, O. A., Fedotova, L. E., & Gromov, A. N. Comparative 

chemoreactome analysis of dexketoprofen, ketoprofen, and diclofenac // 

Nevrologiya, Neiropsikhiatriya, Psikhosomatika. - 10(1). - P. 47-54. 

doi:10.14412/2074-2711-2018-1-47-54 

Cyclooxygenase-2 (COX-2) is the main targeted protein of non-steroidal anti-

inflammatory drugs (NSAID); nevertheless, the latter substantially differ in 

pharmacological properties. Objective: to establish the spectrum of 

pharmacological actions of dexketoprofen, ketoprofen, and diclofenac, by using a 
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chemoreactome analysis. Material and methods. A chemoinformation analysis was 

used to determine a list of the chemical structures closest to dexketoprofen. For 

each molecule, the investigators extracted the results of experimental 

measurements of the rheological properties of this molecule from databases and a 

chemoreactome analysis was carried out. The comparative chemoreactome 

analysis of the molecule of dexketoprofen and control molecules (ketoprofen, 

diclofenac) could assess the biological activity of the studied molecule. Results and 

discussion. Unlike the molecules of comparison, dexketoprofen was found to be 

able to accumulate mainly in muscles, adipose tissue, and adrenal glands. The anti-

inflammatory and analgesic effect of dexketoprofen can be carried out via 

modulation not only of the metabolism of prostaglandins, but also that of 

leukotrienes and encephalins, as well as via inhibition of metalloproteinases and 

glutamate receptors. In addition, the analysis showed a considerable difference in 

the interaction profiles of dexketoprofen, ketoprofen, and diclofenac with 

cytochrome P450 enzymes. Dexketoprofen can enhance the efficacy of anti-

arrhythmic and antiadrenergic agents, whereas ketoprofen and diclofenac are able 

to negatively affect the metabolism of omega-3 polyunsaturated fatty acids and 

Vitamin D. Conclusion. The chemoreactome analysis could identify the promising 

vasodilatory, antiplatelet, antidiabetic, and antitumor effects of dexketoprofen in 

addition to its main action. 

 

Machine creativity. Writing. 
 

ACM international conference proceeding series // 6th International Symposium of 

Chinese CHI, Chinese CHI 2018. - F137135. - 169 p. 

The proceedings contain 30 papers. The topics discussed include: Exteraction: a 

new state of user experience processing for understanding people; assessing the 

utility of the system usability scale for evaluating voice-based user interfaces; 
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smart medical history collection app design research for Chinese patients; design 

framework for informal learning based on mobile technologies; make the future 

visible today! a reflection on using design thinking and futures studies techniques 

to foster creativity; deciphering the role of context in shaping mobile phone usage: 

design recommendations for mobile context-aware services from a cross-cultural 

perspective; closer to nature: multi-sensory engagement in interactive nature 

experience for seniors with dementia; non-native language reading support with 

display of machine translation based on eye-tracking and sentence-level mapping; 

employing different viewpoints for remote guidance in a collaborative augmented 

environment; designing an augmented print media system to promote social 

interaction in nursing homes: a preliminary study; use of social media for academic 

purpose in China; computer as partner: a critique perspective of interaction design 

for social sustainability; AccPen: using smartphone with accelerometer to interact 

as pen; coupling environmental affordances with schematic meaning: a matrix for 

designing embodied interaction in public spaces; and watch-learning: using the 

smartwatch for secondary language vocabulary learning. 

 

Baur, K., Speth, F., Nagle, A., Riener, R., & Klamroth-Marganska, V. Music meets 

robotics: A prospective randomized study on motivation during robot aided 

therapy // Journal of NeuroEngineering and Rehabilitation. - 15(1). 

doi:10.1186/s12984-018-0413-8  

Background: Robots have been successfully applied in motor training during 

neurorehabilitation. As music is known to improve motor function and motivation 

in neurorehabilitation training, we aimed at integrating music creation into robotic-

assisted motor therapy. We developed a virtual game-like environment with music 

for the arm therapy robot ARMin, containing four different motion training 

conditions: a condition promoting creativity (C+) and one not promoting creativity 

(C-), each in a condition with (V+) and without (V-) a visual display (i.e., a 

monitor). The visual display was presenting the game workspace but not 
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contributing to the creative process itself. In all four conditions the therapy robot 

haptically displayed the game workspace. Our aim was to asses the effects of 

creativity and visual display on motivation. Methods: In a prospective randomized 

single-center study, healthy participants were randomly assigned to play two of the 

four training conditions, either with (V+) or without visual display (V-). In the 

third round, the participants played a repetition of the preferred condition of the 

two first rounds, this time with a new V condition (i.e., with or without visual 

display). For each of the three rounds, motivation was measured with the Intrinsic 

Motivation Inventory (IMI) in the subscales interest/enjoyment, perceived choice, 

value/usefulness, and man-machine-relation. We recorded the actual training time, 

the time of free movement, and the velocity profile and administered a 

questionnaire to measure perceived training time and perceived effort. All 

measures were analysed using linear mixed models. Furthermore, we asked if the 

participants would like to receive the created music piece. Results: Sixteen healthy 

subjects (ten males, six females, mean age: 27.2 years, standard deviation: 4.1 

years) with no known motor or cognitive deficit participated. Promotion of 

creativity (i.e., C+ instead of C-) significantly increased the IMI-item 

interest/enjoyment (p=0.001) and the IMI-item perceived choice (p=0.010). We 

found no significant effects in the IMI-items man-machine relation and 

value/usefulness. Conditions promoting creativity (with or without visual display) 

were preferred compared to the ones not promoting creativity. An interaction effect 

of promotion of creativity and omission of visual display was present for training 

time (p=0.013) and training intensity (p<0.001). No differences in relative 

perceived training time, perceived effort, and perceived value among the four 

training conditions were found. Conclusions: Promoting creativity in a visuo-

audio-haptic or audio-haptic environment increases motivation in robot-assisted 

therapy. We demonstrated the feasibility of performing an audio-haptic music 

creation task and recommend to try the system on patients with neuromuscular 
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disorders. Trial registration: ClinicalTrials.gov, NCT02720341. Registered 25 

March 2016, https://clinicaltrials.gov/ct2/show/NCT02720341. 

 

Birtchnell, T., & Elliott, A. Automating the black art: Creative places for artificial 

intelligence in audio mastering // Geoforum. - 96. - P. 77-86. 

doi:10.1016/j.geoforum.2018.08.005  

In this paper, we consider the impact of artificial intelligence (AI) in the creative 

economy of music production. One sector in particular, audio post-production, is 

experiencing rapid change due to AI and various other forms of automation. This 

spells major changes, now and in the future, for skills, employment and work. 

Many accounts on the role of machine automation in occupational instability—

specifically, reductions in human employment—have focused on the 

manufacturing (assembly lines) and service (financial, legal and administration) 

sectors: so-called blue- and white-collar jobs. However, there are as yet only 

limited forays into the possible consequences of AI in the creative economy, in 

particular on ‘no-collar jobs’. Creative occupations were previously understood to 

be immune from the disruptions of AI due to the high levels of intuition, affective 

knowledge, ‘gut instinct’, and other human ‘assets’ difficult to replicate by 

complex algorithms and intelligent machines. Drawing on empirical research on AI 

in audio post-production, this article contends that there are conflicting notions of 

the possible impacts of these new innovations on human expertise and digital 

skills. The article highlights change underway in this profession of audio mastering 

as workers in the creative industries collaborate and compete with AI-driven 

technological innovation 

 

Chen, M. Imagination machines, dartmouth-based turing tests, & a potted history 

of responses // AI and Society. - P. 1-5. doi:10.1007/s00146-018-0855-3  

Mahadevan (2018, AAAI Conference. 

https://people.cs.umass.edu/~mahadeva/papers/aaai2018-imagination.pdf) 
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proposes that we are at the cusp of imagination science, one of whose primary 

concerns will be the design of imagination machines. Programs have been written 

that are capable of generating jokes (Kim Binsted’s JAPE), producing line-

drawings that have been exhibited at such galleries as the Tate (Harold Cohen’s 

AARON), composing music in several styles reminiscent of such greats as Vivaldi 

and Mozart (David Cope’s Emmy), proving geometry theorems (Herb Gelernter’s 

IBM program), and inducing quantitative laws from empirical data (Pat Langley, 

Gary Bradshaw, Jan Zytkow, and Herbert Simon’s BACON). In recent years, 

Dartmouth has been hosting Turing Tests in creativity in three categories: short 

stories, sonnets, and dance music DJ sets. In this post, I will provide a brief and 

non-exhaustive survey of some plausible responses to these imagination machines 

and the related prospects for our understanding of the imagination. 

 

Cherti, M., Kegl, B., & Kazakci, A. Out-of-class novelty generation : An 

experimental foundation // Paper presented at the Proceedings - International 

Conference on Tools with Artificial Intelligence, ICTAI, 2017-November. - P. 

1312-1319. doi:10.1109/ICTAI.2017.00197  

Recent advances in machine learning have brought the field closer to 

computational creativity research. From a creativity research point of view, this 

offers the potential to study creativity in relationship with knowledge acquisition. 

From a machine learning perspective, however, several aspects of creativity need 

to be better defined to allow the machine learning community to develop and test 

hypotheses in a systematic way. We propose an actionable definition of creativity 

as the generation of out-of-distribution novelty. We assess several metrics designed 

for evaluating the quality of generative models on this new task. We also propose a 

new experimental setup. Inspired by the usual held-out validation, we hold out 

entire classes for evaluating the generative potential of models. The goal of the 

novelty generator is then to use training classes to build a model that can generate 

objects from future (hold-out) classes, unknown at training time-and thus, are 
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novel with respect to the knowledge the model incorporates. Through extensive 

experiments on various types of generative models, we are able to find 

architectures and hyperparameter combinations which lead to out-of-distribution 

novelty. 

 

Garibaldo, F., & Rebecchi, E. Nothing but a human // AI and Society. - 33(3). - P. 

313-321. doi:10.1007/s00146-017-0741-4  

The dream of the perpetual motion charms us since millennia, the desire of 

machines substituting men was present already in the imperial China and the 

classical Rome; the medieval alchemists tried to build automata, automata showed 

up in the Renaissance princes’ plays. In the Aladdin fable, the sorcerer satisfies on 

the instant all wishes of the lamp’s owner. In other words, the fiction of 

omnipotence accompanies humanity from the very beginning. Is God omnipotent? 

So, why not humanity? Building automatic factories, digital modelling of human 

work, both makes realistic what looked utopian. It can perhaps be achieved an 

unmanned production mode, and where machines can produce whatever we can 

desire, endlessly. Are numbers not from zero to infinity? There is, nonetheless, an 

obstacle. Human desires are subjective; therefore, from the standpoint of the 

producers, of the automatic factory’s owner, there is a very difficult problem to go 

through. How to manage human desires? How to transform the desire itself in an 

automatic factor of the production? Digital modelling of human work is not 

enough; the human itself must be modelled. The full control of him/her must be 

achieved. It means understanding a priori each of his/her desire. It means leading 

him/her step by step all their lives long. It means, shortly, to transform him/her into 

automata. The nightmare of a bees’ or ants’ society, the nightmare of losing his/her 

free will comes closer and looks menacing. It looks like the black clouds of a 

threatening thunderstorm.  
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Georgiev, G. V., & Georgiev, D. D. Enhancing user creativity: Semantic measures 

for idea generation // Knowledge-Based Systems. - 151. - P. 1-15. 

doi:10.1016/j.knosys.2018.03.016  

Human creativity generates novel ideas to solve real-world problems. This thereby 

grants us the power to transform the surrounding world and extend our human 

attributes beyond what is currently possible. Creative ideas are not just new and 

unexpected, but are also successful in providing solutions that are useful, efficient 

and valuable. Thus, creativity optimizes the use of available resources and 

increases wealth. The origin of human creativity, however, is poorly understood, 

and semantic measures that could predict the success of generated ideas are 

currently unknown. Here, we analyze a dataset of design problem-solving 

conversations in real-world settings by using 49 semantic measures based on 

WordNet 3.1 and demonstrate that a divergence of semantic similarity, an 

increased information content, and a decreased polysemy predict the success of 

generated ideas. The first feedback from clients also enhances information content 

and leads to a divergence of successful ideas in creative problem solving. These 

results advance cognitive science by identifying real-world processes in human 

problem solving that are relevant to the success of produced solutions and provide 

tools for real-time monitoring of problem solving, student training and skill 

acquisition. A selected subset of information content (IC Sánchez–Batet) and 

semantic similarity (Lin/Sánchez–Batet) measures, which are both statistically 

powerful and computationally fast, could support the development of technologies 

for computer-assisted enhancements of human creativity or for the implementation 

of creativity in machines endowed with general artificial intelligence. 

 

Horowitz, A. H., Reynolds-Cuéllar, P., Maes, P., Grover, I., & Breazeal, C. 

Dormio: Interfacing with dreams // Paper presented at the Conference on Human 

Factors in Computing Systems - Proceedings, 2018-April. 

doi:10.1145/3170427.3188403 
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Current HCI research overlooks an opportunity to create human-machine 

interaction within the unique cognition ongoing during dreams and drowsiness. 

During sleep onset, a window of opportunity arises in the form of Hypnagogia, a 

semi-lucid sleep state where we begin dreaming before we fall fully unconscious. 

To access this state, we developed Dormio, the first interactive interface for sleep, 

designed for use across levels of consciousness. Here we present evidence for a 

first use case, directing dream content to augment human creativity. The system 

enables future HCI research into Hypnagogia, extending interactive technology 

across levels of consciousness. 

 

Howell, L. P. Papanicolaou address: Why the next generation should take this 

journey and overcome constraint // Journal of the American Society of 

Cytopathology. - 7(4). - P. 205-211. doi:10.1016/j.jasc.2018.03.003  

Cytopathology is experiencing many forces that are changing and constraining 

current practice, including the need for cost efficiencies, new technologies, 

expectations for higher quality and faster turnaround time, and a diminishing 

workforce. Two “hot topics” that will have considerable influence on the changes 

in the future practice of cytopathology are artificial intelligence and optimization 

of cervical screening intervals and methods. The future growth and success of the 

cytopathology subspecialty will require using constraint as a catalyst to achieve 

transformative solutions, as well as an optimistic “we can if…” entrepreneurial 

attitude. Success will also require living the field's traditions and values: 

mentorship, sponsorship, innovation and creativity, a willingness to assume new 

roles, and the ability to network and support career journeys through active 

participation in a professional society. 

 

Liu, Q., Zhou, H., Yang, H., & Chu, W. C. C. Solution generation through hybrid 

intelligence and creativity based on investment portfolio // International Journal of 
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Performability Engineering. - 14(7). - P. 1641-1650. 

doi:10.23940/ijpe.18.07.p29.16411650  

Artificial Intelligence (AI) has been developed to be robust on computing. 

Learning can be achieved by connecting to heterogeneous data using AI 

algorithms, such as the Artificial Neural Network. Knowledge can be learned, and 

rules in the database can be discovered by machines through heuristic algorithms. 

However, creativity has not been achieved by computers like the human brain by 

using AI algorithms individually. This research serves to explore a method to 

achieve creative solution generation by utilizing a relationship between intelligence 

and creativity, assuming intelligence is the subset of creativity. Under this 

relationship, the computing can be fulfilled using AI algorithms. The theories of 

achieving creativity is the guidance of this method. 

 

Nadin, M. Foresight and hindsight // Leonardo. - 51(3). - P. 270-276. 

doi:10.1162/LEON_a_01324  

Computation existed long before the computer—and there were artists, seduced by 

the beauty of mathematics, who integrated computation into their creative 

endeavors. With the advent of the digital machine, the relation between aesthetic 

artifacts and computation was redefined. This article deals with images produced 

between 1965 and 1970. The generation of images associated with mathematical 

formulae raised questions regarding art’s condition and the nature of creativity. 

These are addressed from the perspective of aesthetic experiments. Through 

dedicated experiments involving computers in Eastern Europe, particularly in 

(communist) Romania, artists strove for artistic freedom. 

 

Otoya, N. Oil in 20thcentury brazil: Energy dependence in the second world war // 

Varia Historia. - 34(65). - P. 347-374. doi:10.1590/0104-87752018000200004  

In August 1942, Brazil joined the Allied Forces in World War II. Part of the 

agreement was that the United States would help develop heavy industries in the 
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country, mainly steel and oil. By that time, roughly 90% of Brazil's oil was 

imported from the US, a fact that had a direct impact on the oil scenario of the 

country. The war effort meant that fuel was redirected to military use, which 

generated great restrictions to civilian consumption. In the face of scarcity, 

thousands of Brazilians wrote the National Petroleum Council to request fuel 

quotas and traffic licenses. In doing so, they also shared the reasons why they 

needed gasoline, diesel, kerosene and other oil products. Such letters provide 

valuable insight into the Brazilian social landscape of the period, how people used 

different oil products and the meanings of progress and modernity they attributed 

to the access and consumption of such products. It is a moment that marks the deep 

fossil dependence that underpins this ideal of modernity - connecting, in the same 

arc, human activity and creativity, the use of machines and fossil fuels, seen as 

indispensable to bring about the desired progress of a modern nation. 

 

Ozin, G., & Siler, T. Catalyst: New materials discovery: Machine-enhanced human 

creativity // Chem. - 4(6). - P. 1183-1189. doi:10.1016/j.chempr.2018.05.011  

Geoffrey Ozin is a Distinguished University Professor at the University of Toronto 

and Government of Canada Research Chair in Materials Chemistry and 

Nanochemistry. He is renowned for his work in defining, enabling, and 

popularizing a chemical approach to nanomaterials for innovative nanotechnology 

in advanced materials and biomedical science. Dr. Todd Siler is a multimedia artist 

trained in psychology and art at the Massachusetts Institute of Technology. His 

published works include Breaking the Mind Barrier and Think like a Genius. For 

the past four decades, Siler has exhibited his artworks internationally with 

representation by Ronald Feldman Fine Arts in New York City. Is the limit of 

algorithmic materials discovery an illusion? Will machines built by humans match 

or surpass the ingenuity of humans to discover and synthesize an entirely new class 

of materials? 

 



 

661 

 

Pennock, G. R. Professor bernard (“Bernie”) roth – his journey from kinematics to 

design thinking // Mechanism and Machine Theory. - 125. - P. 146-168. 

doi:10.1016/j.mechmachtheory.2017.10.001  

Dr. Bernard Roth (see Fig. 1) is the Rodney H. Adams Professor of Engineering at 

Stanford University and the co-founder and current Academic Director of the 

Hasso Plattner Institute of Design (also known as the d.school). His long and 

distinguished academic career at Stanford consists of significant and pioneering 

accomplishments in teaching, research, and consulting on various aspects of 

mechanical engineering, with a special emphasis on mechanism design. Bernie has 

established a worldwide reputation in the kinematic synthesis and analysis of 

mechanisms and is a pioneer in the field of computer controlled robot 

manipulators. Bernie has investigated the mathematical theory of rigid body 

motions and the application of these motions to the kinematic synthesis of 

mechanisms. He has placed a special emphasis on geometric kinematics over the 

more traditional time-based formulations which have allowed him to make 

important contributions to Burmester theory, curvature theory, and screw theory. 

His text book, Theoretical Kinematics, co-authored with Oene Bottema, is 

regarded by many kinematicians as the most elegant and rigorous treatment of this 

applied science. Also, his popular book The Achievement Habit: Stop Wishing, 

Start Doing, and Take Command of Your Life describes some of the innovative 

techniques that he employs in the classes, workshops, and short courses that he has 

offered on creativity and design thinking. 

 

Rao, J. S. Creativity in design–Science to engineering model // Mechanism and 

Machine Theory. - 125. - P. 52-79. doi:10.1016/j.mechmachtheory.2017.08.023  

This paper is written in honor of my long term friend and mentor Professor 

Bernard Roth who spent over six decades in Academic contributions devoted to 

Kinematics, Dynamics, Control, and design of computer controlled mechanical 

devices. He is continuing actively in his work from the famous school Hasso 
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Plattner Institute of Design cofounded at Stanford (popularly known as d.school). 

As an Academic Director he is active in Creativity in Design. This paper explores 

the idea of Creativity directly from Science of 17th–18th centuries in place of 

Engineering evolved by Professor Timoshenko at Stanford in early 20th century at 

the time of rapid expansion of rotating machinery from de Laval in 1882. An 

example of design that involves extreme temperature ranges, magneto 

hydrodynamics and optimization in a fusion reactor to produce tritium fuel will be 

described. 

 

Sahu, T., Tyagi, A., Kumar, S., & Mittal, A. Classification and aesthetic evaluation 

of paintings and artworks // Paper presented at the Proceedings - 13th International 

Conference on Signal-Image Technology and Internet-Based Systems, SITIS 2017, 

2018-January. - P. 179-183. doi:10.1109/SITIS.2017.39  

Painters and Artists have contributed to the field of art over the years with their 

exceptional talent and skills. The Internet is full of their creativity and imagination 

where one can find most of their work. Like any other information present on the 

Internet, paintings are also not well organized. In this paper, a method is proposed 

to classify paintings with the help of support vector machine classifier using 

features extracted by a pre trained convolutional neural network-AlexNet. A 

painting is not only an art on paper but is a medium to arouse emotions and sense 

of pleasure within the audience. Aesthetic Evaluation aims at evaluation/rating a 

painting or an artwork on the basis of various parameters like style, topic, 

emotional engagement etc. which cannot be done by a machine alone. So we 

cannot leave behind the human inputs while determining the aesthetic value of a 

painting or an artwork. In this paper we also propose a method to judge or evaluate 

the aesthetic value of a painting by training a regression model with several image 

features, like Local Binary Pattern for texture, color histogram for color, 

Histogram of Oriented Gradients for edges and GIST for scene recognition in the 

painting, against human ratings for each painting. A dataset constituting of 1225 
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digital images of paintings of 7 categories is used for classifying and evaluating the 

aesthetic value. The classification phase was found to have 92.73% accuracy and 

the evaluation phase performed with an accuracy of 64.15%. 

 

Shi, H., Yan, N., Pan, W., & Yu, Z. Application of robot test system training 

platform in mobile robot course // Paper presented at the ACM International 

Conference Proceeding Series. - P. 119-120. doi:10.1145/3210713.3210740  

Discipline of Innovation and creativity is a long-term systematic project in colleges 

and universities. To improve students' understanding of robots, the school of 

computer science of Northwestern Polytechnical University has launched a 

teaching course for mobile robots. Based on the combination of theory with 

practice and the combination of teaching with research, this course not only 

introduces the latest advances of mobile robotics, but also adds relevant 

experimental courses to encourage students to innovate. Our team uses a self-

developed robot test system training platform which based on the real scene of 

replay competition. On this platform, students can put the game scene slowly and 

make annotations, which is beneficial to the students' functional design of the 

robot. The implementation of this course also provides strong support for 

interactive robot learning, which has achieved remarkable results in improving the 

winning ratio of school robotics teams. So far, the course have significant for 

students on the algorithm capabilities, strategy monitoring ability, scenario 

sensitivity and match probability of win four elements, which demonstrate the 

effectiveness of the courses and also on the poster.Discipline of Innovation and 

creativity is a long-term systematic project in colleges and universities. To improve 

students' understanding of robots, the school of computer science of Northwestern 

Polytechnical University has launched a teaching course for mobile robots. Based 

on the combination of theory with practice and the combination of teaching with 

research, this course not only introduces the latest advances of mobile robotics, but 

also adds relevant experimental courses to encourage students to innovate. Our 
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team uses a self-developed robot test system training platform which based on the 

real scene of replay competition. On this platform, students can put the game scene 

slowly and make annotations, which is beneficial to the students' functional design 

of the robot. The implementation of this course also provides strong support for 

interactive robot learning, which has achieved remarkable results in improving the 

winning ratio of school robotics teams. So far, the course have significant for 

students on the algorithm capabilities, strategy monitoring ability, scenario 

sensitivity and match probability of win four elements, which demonstrate the 

effectiveness of the courses and also on the poster. 

 

Veale, T. The “default” in our stars: Signposting non-defaultness in ironic 

discourse // Metaphor and Symbol. - 33(3). - P. 175-184. 

doi:10.1080/10926488.2018.1481262  

A non-default interpretation is required whenever speakers creatively depart from 

established norms and defaults. But effective speakers do not travel alone when 

they move away from default meanings to novel, non-default destinations. 

Effective speakers bring their readers with them, sometimes by making the non-

default destination the only meaningful destination that can be reached with an 

utterance, but other times by helpfully—if subtly—marking their utterances to 

facilitate the dislocation of words and meanings. We consider the relative utility of 

different indicators of non-defaultness in this article, ranging from the subtle to the 

overt. Our approach argues for the usefulness of machine-generated texts when 

quantitatively exploring aspects of human linguistic creativity, since machine-

tooled utterances can better assure the consistency and comparability of novel 

utterances that are designed to offer strikingly original points of view. Within this 

mechanical framework, we measure the extent of the shift from default to non-

default interpretations via the downshift from positive to negative affect in 

machine-generated ironic utterances. In using machine-generated texts, our 

approach and its results also argue for the possibility that intelligent machines can 
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craft creative utterances of their own, and effectively communicate an ironic point-

of-view to human readers. 

 

Wang, T., Chawla, P., Banerjee, S., Huo, K., Chen, G., & Ramani, K. Plain 2fun: 

Augmenting ordinary objects with surface painted circuits // Paper presented at the 

Conference on Human Factors in Computing Systems - Proceedings, 2018-April 

doi:10.1145/3170427.3188655. 

The growing makers’ community demands better supports for designing and 

fabricating interactive functional objects. Most of the current approaches focus on 

embedding desired functions within new objects. Instead, we advocate re-

purposing existing objects and authoring interactive functions onto them. We 

present Plain2Fun, a design and fabrication pipeline enabling users to quickly 

transform ordinary objects into interactive and functional ones. Plain2Fun allows 

users to directly design the circuit layouts onto the surfaces of the scanned 3D 

model of existing objects. Our design tool automatically generates as short as 

possible circuit paths between any two points while avoiding intersections. Further, 

we build a digital machine to construct the conductive paths accurately. With a 

specially designed housing base, users can simply snap the electronic components 

onto the surfaces and obtain working physical prototypes. Moreover, we evaluate 

the usability of our system with multiple use cases. 

 

Entertainment and games. 
 

Anwar, S. M., Saeed, S. M. U., & Majid, M. Classification of expert-novice level 

of mobile game players using electroencephalography // Paper presented at the 

Proceedings - 14th International Conference on Frontiers of Information 

Technology, FIT 2016. - P. 315-318. doi:10.1109/FIT.2016.064  
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An exponential increase has been observed in number of mobile game players in 

last five years. An increasing number of researches have been emerged that 

assesses the cognitive aspects of video game players. This creates a need to 

classify the expert-novice level of a player. A novel approach to classify players 

expert-novice level is to use machine learning algorithm by considering recorded 

electroencephalography (EEG) signals of player while playing mobile games. In 

this research work, EEG signals of ten mobile game players is recorded by 

commercially available 14 channel EMOTIV headset. After preprocessing stage, a 

feature vector is created in such a way that from each channel, thirteen 

morphological features are extracted. The extracted features are used to train three 

different classification algorithms. The Naive Bayes performed with an accuracy of 

89:89%. From results, it is evident that EEG can be used to classify the expert-

novice level of a player using machine algorithms. These results can be useful in 

the development of new and interesting entertainment and educational mobile 

games taking into account the player's cognition using EEG. 

 

Atala-Layun, A., Duran, L., Gutierrez, A., Hernandez, R., Pola, C., Polanco, M., & 

Santos, F. From recreational to clinical approaches: The use of the cuatro tribus 

game-based workshop as a complementary tool for the reintegration treatment of 

juvenile offenders // 21st Annual Simulation Technology and Training Conference, 

SimTecT 2016 and 47th International Simulation and Gaming Association 

Conference, ISAGA 2016 Held as Part of the 1st Australasian Simulation 

Congress, ASC 2016. - 10711. - P. 3-14. doi:10.1007/978-3-319-78795-4_1  

Throughout December 2015 and July 2016 four Cuatro Tribus (‘Four Tribes’ - 

strategy board game) workshops were conducted in the Juvenile Detention Center 

in Puebla Mexico (CIEPA). Each workshop consisted of seven sessions and a final 

tournament session. The initial goal was to offer a new source of entertainment and 

cognitive development to interned juvenile offenders. The pilot workshop 

generated the impression that a systematic gathering of information from various 
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observers could be integrated into a high definition criminological profile. A 

certified Cuatro Tribus’ coach facilitated three more workshops to 32 interned 

juveniles. Each participant’s behavior during the game was recorded by 

interdisciplinary specialists from the internment center, the Sentence and Measures 

Bureau and the General Office for Reintegration Centers. These records provided 

reliable information to make in situ interventions, evaluate the current lines of 

action for each intern and design new lines in favor of a more precise social 

reintegration. The materials used were four Cuatro Tribus board games and printed 

observation guides. At the end of the research, the program was considered to be a 

valid complementary tool for pedagogic and psychological reintegration treatment 

and continues to be applied at the Center. The participants’ results of the workshop 

were filed to be used as an additional element for the jury in charge of reviewing 

the sentences. Ethical considerations and possible observation biases require an 

insightful review. 

 

Chamoux, J. Artificial intelligence: Utopia or progress? // The digital era 1: Big 

data stakes. - P. 203-222. doi:10.1002/9781119102687.ch9  

This chapter summarizes the progress of the ambitious project conceived in 1956 

at the Dartmouth Colloquium: most of the significant advances in artificial 

intelligence date from the second half of the 20th Century, with the notable 

exception of the more recent developments related to video game production. 

These electronic entertainments, intended for the general public, demanded fast 

and powerful chips, adapted to the animated image processing and realistic 

simulations that characterize the latest generations of games. The chapter then lists 

the variety of applications of artificial intelligence. A favorable branch of artificial 

intelligence is expert systems. In an operational situation, the system would use a 

step-by-step approach, as would a consultant to methodically resolve a particular 

case. For the compilation of experience accumulated by specialists, such systems 

consisted mainly of two subsets: knowledge base and inference engine. 
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Doppler, J., Gradl, C., Sommer, S., & Rottermanner, G. Improving user 

engagement and social participation of elderly people through a TV and tablet-

based communication and entertainment platform // 16th International Conference 

on Computers Helping People with Special Needs, ICCHP 2018. - 10897. - P. 365-

373. doi:10.1007/978-3-319-94274-2_51  

Maintaining healthy relationships and companionship are major challenges to 

prevent potentially harmful effects of loneliness and social isolation in older age. 

Therefore, to foster participation and user engagement of elderly people in online 

communication and entertainment the user experience of devices and services need 

to be improved substantially. This paper discusses a participatory design approach 

to design and implement a TV and tablet-based communications and entertainment 

platform called BRELOMATE. The results of a field study with 30 elderly people 

over five months shows that each users was online for 37.0 h and played the card 

game service for 23.3 h on average over the course of 8 weeks. 

 

García-Sánchez, P., Tonda, A., Mora, A. M., Squillero, G., & Merelo, J. J. 

Automated playtesting in collectible card games using evolutionary algorithms: A 

case study in hearthstone // Knowledge-Based Systems. - 153. - P. 133-146. 

doi:10.1016/j.knosys.2018.04.030  

Collectible card games have been among the most popular and profitable products 

of the entertainment industry since the early days of Magic: The GatheringTM in 

the nineties. Digital versions have also appeared, with HearthStone: Heroes of 

WarCraftTM being one of the most popular. In Hearthstone, every player can play 

as a hero, from a set of nine, and build his/her deck before the game from a big 

pool of available cards, including both neutral and hero-specific cards. This kind of 

games offers several challenges for researchers in artificial intelligence since they 

involve hidden information, unpredictable behaviour, and a large and rugged 

search space. Besides, an important part of player engagement in such games is a 
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periodical input of new cards in the system, which mainly opens the door to new 

strategies for the players. Playtesting is the method used to check the new card sets 

for possible design flaws, and it is usually performed manually or via exhaustive 

search; in the case of Hearthstone, such test plays must take into account the 

chosen hero, with its specific kind of cards. In this paper, we present a novel idea 

to improve and accelerate the playtesting process, systematically exploring the 

space of possible decks using an Evolutionary Algorithm (EA). This EA creates 

HearthStone decks which are then played by an AI versus established human-

designed decks. Since the space of possible combinations that are play-tested is 

huge, search through the space of possible decks has been shortened via a new 

heuristic mutation operator, which is based on the behaviour of human players 

modifying their decks. Results show the viability of our method for exploring the 

space of possible decks and automating the play-testing phase of game design. The 

resulting decks, that have been examined for balancedness by an expert player, 

outperform human-made ones when played by the AI; the introduction of the new 

heuristic operator helps to improve the obtained solutions, and basing the study on 

the whole set of heroes shows its validity through the whole range of decks. 

 

Halim, Z., Baig, A. R., Abbas, G., & Islam, M. A. Computational intelligence-

based search of entertaining rules in the space of predator/prey games // Journal of 

Multiple-Valued Logic and Soft Computing. - 28(6). - P. 643-663.  

Computer games are becoming a primary source of entertainment due to modern 

day computers and high resolution graphics. Game developers are now getting 

interested to quantitatively measure the entertainment value of games. In addition 

to its contents, entertainment value also depends on the particular genre of the 

game. In this work we introduce a set of entertainment metrics for the 

predator/prey genre of games. Further, we employ the proposed metrics for 

automatic generation of entertaining games using an evolutionary algorithm. The 

evolutionary algorithm starts with an initial set of randomly generated games and 
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is guided by the entertainment metrics towards more entertaining population of 

games. The results produced are counter-checked against the entertainment criteria 

of human by conducting a human user survey and a controller learning ability 

experiment. The proposed system serves as an expert system, based on 

computational intelligence techniques, for automatic generation of entertaining 

games. 

 

Ito, S., Ishihara, M., Tamassia, M., Harada, T., Thawonmas, R., & Zambetta, F. 

Procedural play generation according to play arcs using monte-carlo tree search // 

Paper presented at the 18th International Conference on Intelligent Games and 

Simulation, GAME-ON 2017. - P. 67-71.  

More than a million spectators watch game streaming platforms such as Twitch 

every month. This phenomenon suggests video games are a powerful entertainment 

media not just for players but for spectators as well. Since each spectator has 

personal preferences, customized spectator-specific game plays are arguably a 

promising option to increase the entertainment value of video games streaming. In 

this paper, we propose an Artificial Intelligence (AI) that automatically generates 

game plays according to play arcs using Monte Carlo Tree Search (MCTS). In 

particular, we concentrate on fighting games and drive MCTS to achieve specific 

hitpoints differences between characters at different moments of the game. Our 

preliminary results show that the proposed AI can generate game plays following 

the desired transition of game progress. 

 

Javed, S., & Zafar, K. Player profiling and quality assessment of dynamic car 

racing tracks using entertainment quantifier technique // Computational 

Intelligence. doi:10.1111/coin.12161  

Interactive games have been an interesting area of research and have many 

challenges. With the advancement in technology, games have been revolutionizing 

at each step per the emerging and variant interests of players. Recently, machine 
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learning techniques are used for the generation of game content based on player's 

experience. The dynamic content generation in computer games based on player's 

experience and feedback is still a challenging task. This requires measurement of 

entertainment factor achieved by a player during a game. In order to measure 

entertainment factor, we need to incorporate human-computer interaction by 

evolution of game content with respect to player's response. Optimization 

techniques can be used for the measurement of entertainment factor and for the 

generation of dynamic game content. The use of computational intelligence 

techniques in game development can lead to a new domain called "computational 

intelligence in games." This research is focused on car racing game genre, and the 

paradigm selected for dynamicity is track generation of car racing game. It requires 

player profiling and classification of players. The optimization of track generation 

has been performed by using single and multiobjective genetic algorithm and 

particle swarm optimization. Initially, classification of player's rank based on data 

and theory-driven approaches has been performed. Moreover, 3 different 

techniques of defining ranges or boundaries of race parameters for player's rank 

classification are studied. The techniques are based on crisp values, neural 

network, and fuzzy inference process. Then, an entertainment quantifier technique 

is proposed for a player after playing a certain number of games based on dynamic 

content generation using multiobjective genetic algorithm using standard Pareto 

optimal front and an epsilon ( ) front. In conclusion, the method proposed for 

quantifying entertainment can be used to analyze and classify the trend in interests 

of a player according to which the game itself can dynamically generate. This will 

keep the interest of player intact and provides maximum entertainment experience 

per the interest of an individual. The proposed solution can easily be used in 

generation of any game content and can effectively be used in accurate 

measurement of entertaining factor of any game 
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Karpouzis, K. Affective and gameful interfaces // Paper presented at the 

International Conference on Intelligent User Interfaces, Proceedings IUI. - P. 33-

34. doi:10.1145/3030024.3030029  

The advent of ubiquitous and wearable sensors and computing power and, 

especially, natural interfaces in the form of speech-based commands or hand-held 

devices enables users to interact with computers, gaming consoles, and portable 

devices in a human-like fashion, surpassing the conventional paradigm of 

keyboards, mice and hand-held controllers. This emerging paradigm opens up new 

means of non-verbal communication: users can shrug their shoulders to indicate 

indifference to the options presented to them, nod when agreeing or shout when 

angry, thus producing feedback which computing systems can take advantage of to 

provide a truly natural and personalized experience. In addition to this, both 

seasoned gamers and casual users can interact with computer and console games in 

the same manner as they would when playing a conventional physical or mental 

game. In the framework of human-computer interaction, this opens up an 

opportunity to explore those games as a research medium: the Flow Theory of 

Optimal Experience, developed by Csikszentmihalyi, gets its name from the way 

so many people have described a peculiar state of extreme happiness and 

satisfaction, being so engaged and absorbed by certain activities that they seem to 

'flow' along with them in a spontaneous and almost automatic manner, being 

"carried by the flow" of the activity. As a result, play becomes not the opposite of 

work, as is sometimes considered, but is actually sometimes synonymous to it: for 

instance, children seem to learn infinitely easier when the learning objectives are 

achieved through play than when forced into the conventional study paradigms. 

This tutorial aims to introduce games not as a leisure or entertainment activity, but 

as a means to educate children and adults. Natural interaction and expressivity, 

personalization (starting from the user interface, all the way down to producing 

individual content based on what players enjoy), along with accessible computing 

and aesthetic emotions constitute concepts which can benefit from studying user 
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behaviour and expressivity when playing games. It order to bridge the gap from 

low-level observed signals (audio, video or even biosignals) to affective and 

behavioural cues, one needs to map extracted features or cues to user 

characteristics, taking into account background information or user and 

environment context, e.g. a smile from the user may be interpreted as positive 

feedback by a gaming environment, while a frown may indicate that the user did 

not get what he/she expected to or has a hard time with the particular game stage. 

Knowledge technologies can be of great assistance here, offering useful qualities, 

such as alignment and consistency checking, while concepts from cognitive 

theories, e.g. Theory of Mind, can prove valuable when trying to reason about the 

beliefs, desires and intentions of the user. As a result, research and development of 

games are not confined to one single discipline, but instead compose an exciting 

and challenging inter-disciplinary field. The inter-disciplinary nature of this field 

has been recognized by authorities such as European Union's Directorate General 

on Information Society and Media (DG INFSO) which introduced gaming as a 

research objective across different research areas: ICT, e-Health, technology-

enhanced Learning, and recently Digital Content and Libraries. Another indication 

of the interest in affect-related research is the fact that related papers appear in 

more than 20 conferences across disciplines (more than 90 for general-purpose 

affective computing applications) and almost 15 special issues in high-impact 

journals have been published or prepared; the momentum led to the formation of 

Special Interest Groups in IEEE (on Player satisfaction) and the Association for the 

Advancement of Affective Computing (http://emotion-research.net/), a follow-up 

initiative of the Humaine Network of Excellence, which also backs IEEE 

Transactions on Affective Computing, while ACM, IEEE, Springer and other 

major publishers already publish journals in the field (e.g. ACM Transactions on 

Interactive Intelligent Systems - TIIS, IEEE Transactions on Computational 

Intelligence and AI in Games, Entertainment Computing, International Journal of 

Computer Games Technology, etc.). 
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Müller, L., Bernin, A., Kamenz, A., Ghose, S., Von Luck, K., Grecos, C., Vogt, F. 

Emotional journey for an emotion provoking cycling exergame // Paper presented 

at the IEEE 4th International Conference on Soft Computing and Machine 

Intelligence, ISCMI 2017, 2018-January. - P. 104-108. 

doi:10.1109/ISCMI.2017.8279607  

In this work we present a novel concept for affective entertainment, which we call 

Emotional Journey. It provides a dynamic and adaptive story path based on a 

player's emotional responses and yields improved accurate recognition of the 

player's emotions. We conducted a case study with 25 players to evaluate our 

concept using our cycling exercise machine. We evaluated three different journey 

types and two of the three types were recognized reliably by the participants. We 

introduce a real time multimodal analysis method for facial expressions and 

electrodermal activity (EDA) measurements. This method results in significantly 

more robust emotion recognition rates. Therefore our exergaming system is able to 

provoke emotions and adapt the game play to individual emotional reactions. 

 

Niha, K., & Aisha Banu, W. Brain signal processing: Technologies, analysis and 

application // Paper presented at the 2016 IEEE International Conference on 

Computational Intelligence and Computing Research, ICCIC 2016. 

doi:10.1109/ICCIC.2016.7919569  

Developing fields such as Brain Computer Interface, Virtual Reality are now a 

day's in research are using brain signal as an equipment for a good start to 

differentiate tasks. It created new break points in aiding wellness training, 

rehabilitation, games, education, entertainment etc. Here, the content has been 

summarized about the technology, which had been developed for acquisition of 

brain signal, then how those signals are analysed, its utility and its challenges. 

Previously many authors have discussed about various methods, its empirical 

analysis and its comparisons. This paper gives a crisp explanation about those 
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analysis and focuses on EEG processing methods for communication system which 

will be useful in multiple fields. 

 

Rani, U., & Sahu, S. Comparison of clustering techniques for measuring similarity 

in articles // Paper presented at the 3rd IEEE International Conference on. 

doi:10.1109/CIACT.2017.7977377  

Clustering groups the objects into clusters having similarity with each other. This 

paper focuses on the two techniques of clustering i.e. hierarchical clustering and k-

means clustering. The research is to compare various similarities measuring 

methods and finding out the best one. Research work is started by selecting 

different categories of textual contents or articles. For each selected category, 

articles have been selected from various news channels. Search words are 

identified which are most relevant for a respective category. Now these words are 

used as input for processing in the program to create a matrix of words. This 

matrix is then processed in Matlab using different measuring methods. The final 

outcome is demonstrated by the Cophenatic correlation coefficient & Silhouette 

Value to find out the best method of similarity measure. In this paper, five 

categories have been selected for the analysis which are 'Business', 'Education', 

'Election', 'Entertainment' and 'Game' and 28 news articles have been filtered out 

for each category from various news channels. Different numbers of words are 

selected like 35, 49, 25, 30 and 35 against the mentioned categories for the 

implementation of the proposed technique. The research work finally concludes 

that for hierarchical clustering-'Cityblock' and for k-means clustering-'Correlation' 

is the best method however cityblock is at second position in the k-means 

clustering. 

 

Ripamonti, L. A., Gratani, S., Maggiorini, D., Gadia, D., & Bujari, A. Believable 

group behaviours for NPCs in FPS games // Paper presented at the Proceedings - 
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IEEE Symposium on Computers and Communications. - P. 12-17. 

doi:10.1109/ISCC.2017.8024497  

Among the many uses of Artificial Intelligence techniques in video games, one 

particularly relevant from the perspective of the entertainment of the player is the 

ability to mimic believable behaviours in non-playing characters for first-person-

shooter games. In our opinion, the solutions commonly adopted in the industry 

could be improved by simulating decision making under condition of incomplete 

information. To tackle this aspect, we propose a perspective approach that pairs 

behaviour trees to a simplified Publisher-Subscribers communication pattern. 

 

Sun, Y., Liang, C., Sutherland, S., Harteveld, C., & Kaeli, D. Modeling player 

decisions in a supply chain game // Paper presented at the IEEE Conference on 

Computatonal Intelligence and Games, CIG. doi:10.1109/CIG.2016.7860444  

Player decision modeling can provide useful guidance to understand player 

performance in serious games. However, current player modeling focuses on high-

level abstraction of player behavior rather than decision-level player modeling, and 

is predominantly applied to entertainment games. In this paper, we describe an 

approach from game design to data mining and data analysis to determine detailed 

player decision patterns. We illustrate this approach with VistaLights, a supply 

chain game we developed based on a recent oil spill event in Houston. With this 

game, we set up a within-subjects experiment to study decision making under 

varying circumstances, specifically to consider whether/how a recommendation 

system can improve human decisions. Using a series of data analysis techniques 

we built a coarse-grained decision model as well as a fine-grained model to 

compare players' actions on the game outcomes. The results confirm the need for 

decision-level modeling and show an ability of our approach to both identify the 

good and bad decision patterns among players. 
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Tani, K., Sato, M., Murakami, T., Kawachi, R., Niikawa, T., & Maeda, Y. 

Construction of web-based speech game system "kikimimi" // Journal of Advanced 

Computational Intelligence and Intelligent Informatics. - 21(2). - P. 359-362. 

doi:10.20965/jaciii.2017.p0359  

In this study, a web application of kikimimi, a game for visually-impaired persons, 

was created. The game rules were simplified to allow the visually-impaired to 

easily play it. This was verified in an experiment in which visually-impaired 

persons actually enjoyed the web application game. Moreover, it was confirmed 

that even the simplified version of the game was sufficiently entertaining. 

 

Tian, R., Pu, L., Wu, H., & Wu, Y. Novel automatic human-height measurement 

using a digital camera // Paper presented at the IEEE International Symposium on 

Broadband Multimedia Systems and Broadcasting, BMSB, 2018-June. 

doi:10.1109/BMSB.2018.8436673  

Nowadays, automatic object-size measurement (AOSM) techniques are in high 

demand since there are numerous applications including three-dimensional 

multimedia entertainment games, cyber-physical interaction, and real-time 

geographical survey. When a scene is complex with many objects, the AOSM 

problem is quite challenging because it is very hard to describe the object of 

interest a priori. In this paper, we present a novel efficient automatic human-height 

measurement scheme using a single camera. Our proposed new scheme is very 

robust so that the heights of multiple persons within the scene can be estimated 

automatically and simultaneously. The experimental results demonstrate that the 

average error percentage is less than 2% in general. 

 

Torregrosa, J., Menéndez-Ferreira, R., Lara-Cabrera, R., Shih, P., & Camacho, D. 

An initial study on human emotional states in video games // Paper presented at the 

CEUR Workshop Proceedings. - 2166.  
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Nowadays, playing video games has become more than an entertainment element 

in our everyday life. From education, sport, marketing or clinical practice to 

aerospace, the video games industry has a relevant role in our society as element of 

entertainment, learning and social interaction. Due to that importance, the efforts to 

improve visual realism and games mechanics have grown considerably during last 

decades. However, the emotional and narrative aspect is not deeply analyzed yet, 

creating a knowledge gap about their usefulness on the user engagement. Aware of 

the importance of the emotional states of the player in the their performance when 

are playing, we present an experimental methodology to analyze and measure the 

influence of emotional states in the game performance and final user experience. 

This methodology will consist on the induction of different emotional states to an 

experimental group and, immediately after, they will play a video game. While the 

player is using the video game, his/her performance metrics will be extracted and 

saved on the computer, translating them into numerical data. This data will be used 

lately to look after statistical differences between the different conditions. This 

paper provides a complete description of the methodology used to understand how 

emotions are related to the performance and opinion of a group of users. 

 

Troxler, M., Qurashi, S., Tjon, D., Gao, H., & Rombout, L. E. The virtual hero: 

The influence of narrative on affect and presence in a VR game // Paper presented 

at the CEUR Workshop Proceedings. - 2166.  

Entertainment media, such as video-games, often make use of a narrative to invoke 

an emotional reaction and draw people into the experience. A narrative can add 

layers of emotional complexity to even quite simple forms of game-play. In 

immersive virtual reality people are surrounded by the game environment, making 

their sense of presence and immersion highly salient to the perceived quality of the 

game. This pilot study investigates how game performance, satisfaction, arousal 

and sense of presence are affected when a pre-game background story is 

introduced to a virtual reality zombie shooter game. Several trends were observed, 
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indicating that people might be more involved in the game-world and more 

prepared for the virtual experience. Participants who were exposed to a short pre-

game back-story tended to achieve higher game scores and experience a higher 

sense of presence, although these differences were not significant. We examine the 

measurements used in this study and theorize how affect and presence interact with 

respect to the use of narrative devices in virtual reality games. 

 

Zhang, S., & Buro, M. Improving hearthstone AI by learning high-level rollout 

policies and bucketing chance node events // Paper presented at the 2017 IEEE 

Conference on Computational Intelligence and Games, CIG 2017. - P. 309-316. 

doi:10.1109/CIG.2017.8080452 

Modern board, card, and video games are challenging domains for AI research due 

to their complex game mechanics and large state and action spaces. For instance, in 

Hearthstone - a popular collectible card (CC) (video) game developed by Blizzard 

Entertainment - two players first construct their own card decks from over 1,000 

different cards and then draw and play cards to cast spells, select weapons, and 

combat minions and the opponent's hero. Players' turns are often comprised of 

multiple actions, including drawing new cards, which leads to enormous branching 

factors that pose a problem for state-of- the-art heuristic search methods. In this 

paper we first present two ideas to tackle this problem, namely by reducing chance 

node branching factors by bucketing events with similar outcomes, and using high-

level policy networks for guiding Monte Carlo Tree Search rollouts. We then apply 

these ideas to the game of Hearthstone and show significant improvements over a 

state-of-the-art AI system for this game. 

 

Transport 
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Antunes, F., Ribeiro, B., Pereira, F. C., & Gomes, R. Efficient transport simulation 

with restricted batch-mode active learning // IEEE Transactions on Intelligent 

Transportation Systems. doi:10.1109/TITS.2018.2842695  

Simulation modeling is a well-known and recurrent approach to study the 

performance of urban systems. Taking into account the recent and continuous 

transformations within increasingly complex and multidimensional cities, the use 

of simulation tools is, in many cases, the only feasible and reliable approach to 

analyze such dynamic systems. However, simulation models can become very time 

consuming when detailed input-space exploration is needed. To tackle this 

problem, simulation metamodels are often used to approximate the simulators' 

results. In this paper, we propose an active learning algorithm based on the 

Gaussian process (GP) framework that gathers the most informative simulation 

data points in batches, according to both their predictive variances and to the 

relative distance between them. This allows us to explore the simulators' input 

space with fewer data points and in parallel, and thus in a more efficient way, 

while avoiding computationally expensive simulation runs in the process. We take 

advantage of the closeness notion encoded into the GP to select batches of points 

in such a way that they do not belong to the same high-variance neighborhoods. In 

addition, we also suggest two simple and practical user-defined stopping criteria so 

that the iterative learning procedure can be fully automated. We illustrate this 

methodology using three experimental settings. The results show that the proposed 

methodology is able to improve the exploration efficiency of the simulation input 

space in comparison with non-restricted batch-mode active learning procedures. 

 

Bakker, S., Guillen, M. D., Nanthachatchavankul, P., Zuidgeest, M., Pardo, C., & 

van Maarseveen, M. Hot or not? the role of cycling in ASEAN megacities: Case 

studies of bangkok and manila // International Journal of Sustainable 

Transportation. - 12(6). - P. 416-431. doi:10.1080/15568318.2017.1384522  
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The Association of the Southeast Asian Nations (ASEAN) recognizes the role of 

nonmotorized transport for sustainable urban development in its policy framework. 

National and local policymakers in Thailand and The Philippines, two tropical 

countries without a tradition of urban cycling, are increasingly paying attention to 

cycling as well. This article aims to assess the current situation and progress in 

cycling, using Bangkok and Metropolitan Manila as case study cities, and to 

describe the necessary conditions for advancing the significance of cycling in 

tropical megacities. This is done by operationalizing the so-called Technological 

Innovation Systems (TIS) framework, which has been used in transition studies 

since 2008, however, never for cycling. As such this article also “tests” this 

framework for its application in sustainable transportation. The two case studies 

are characterized with regards to the current role of cycling in the mobility system, 

its infrastructure, governance system, and existing research on the potential and 

barriers. We find that TIS can readily be applied to our cases, with the analysis 

showing that elements such as knowledge development, actor networks, e-bike 

adoption, infrastructure, resource mobilization and legitimation are not well 

developed; on the other hand, flat terrain, attention for cycling for health and 

environment, heavy congestion, expansion of public transport, growing bike 

industry, active university communities, and the emergence of advocacy coalitions, 

could open up opportunities for increasing its modal share. 

 

Barbour, W., Martinez Mori, J. C., Kuppa, S., & Work, D. B. Prediction of arrival 

times of freight traffic on US railroads using support vector regression // 

Transportation Research Part C: Emerging Technologies. - 93. - P. 211-227. 

doi:10.1016/j.trc.2018.05.019  

Variability of travel times on the United States freight rail network is high due to 

large network demands relative to infrastructure capacity, especially when traffic is 

heterogeneous. Variable runtimes pose significant operational challenges if the 

nature of runtime variability is not predictable. To address this issue, this article 
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proposes a data-driven approach to predict estimated times of arrival (ETAs) of 

individual freight trains, based on the properties of the train, the properties of the 

network, and the properties of potentially conflicting traffic on the network. The 

ETA prediction problem from an origin to a destination is posed as a machine 

learning regression problem and solved using support vector regression trained and 

cross validated on over two years of detailed historical data for a 140 mile section 

of track located primarily in Tennessee, USA. The article presents the data used in 

this problem and details on feature engineering and construction for predictions 

made across the full route. It also highlights findings on the dominant sources of 

runtime variability and the most predictive factors for ETA. Improvement results 

for ETA exceed 21% over a baseline prediction method at some locations and 

average 14% across the study area. 

 

Belayachi, N., Amrani, F., & Bouamrane, K. A decision-making tool for the 

optimization of empty containers' return in the liner shipping: Optimization by 

using the genetic algorithm // International Journal of Decision Support System 

Technology. - 10(3). - P. 39-56. doi:10.4018/IJDSST.2018070103  

This article describes how in the maritime transportation sector, containerization 

represents one of the most remarkable improvements. In fact, the different shipping 

companies provide great efforts, whose purpose is to reduce the cost of this 

transport. However, these companies are facing a problem of empty containers, 

which are not available at some ports of Maritime Transport Network (MTN) to 

meet the clients' demands. This problem is simply a consequence of the imbalance 

in the distribution of containers through the MTN due to the set of containers that 

do not return to the origin port. This work offers a decision-making tool to this 

problem by proposing an optimal return of empty containers. The proposed 

application is based on evolutionary heuristics. Its principle is to find an optimal 

solution from a set of several feasible solutions generated during an initial 

population in order to enable the search of empty containers at lower cost. 
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Bellini, P., Nesi, P., Paolucci, M., & Zaza, I. Smart city architecture for data 

ingestion and analytics: Processes and solutions // Paper presented at the 

Proceedings - IEEE 4th International Conference on Big Data Computing Service 

and Applications, BigDataService 2018. - P. 137-144. 

doi:10.1109/BigDataService.2018.00028  

Smart city architectures have to take into account a large number of requirements 

related to the large number of data, different sources, the need of reconciliating 

them in a unique model, the identification of relationships, and the enabling of data 

analytics processes. Ingested data, static and realtime, must be stored, aggregated 

and integrated to provide support for data analytics, dashboard, making decision, 

and thus for providing services for the city. This means: i) compatibility with 

multiple protocols; ii) handle open and private data; iii) work with 

IOT/sensors/internet of everything; iv) perform predictions, behavior analysis and 

develop decision support systems; v) use a set of dashboards to make a real-time 

monitoring of the city; vi) consider system's security aspects: robustness, 

scalability, modularity, interoperability, etc. This approach is determinant to: 

monitor the city status; connect the different events that occur in the smart city; 

provide support for public administrators, police department, civil protection, 

hospitals, etc., to put in action city/region strategies and guidelines and obviously 

directly to the citizens. In the paper, we focus on data ingestion and aggregation 

aspects, putting in evidence problems and solutions. The solution proposed has 

been developed and applied in the context of the Sii-Mobility national smart city 

project on mobility and transport integrated with services. Sii-Mobility is grounded 

on Km4City ontology and tools for smart city data aggregation and service 

production. 

 

Clemente, M., Fanti, M. P., Iacobellis, G., Nolich, M., & Ukovich, W. A decision 

support system for user-based vehicle relocation in car sharing systems // IEEE 
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Transactions on Systems, Man, and Cybernetics: Systems. - 48(8). - P. 1283-1296. 

doi:10.1109/TSMC.2017.2665881  

Car sharing (CS) services are promising solutions complementary to the classic 

public transport forms. In order to make CS effectively competitive, suitable 

planning and management strategies are required. This paper presents a decision 

support system (DSS) for handling the user-based vehicle relocation problem by 

applying economic incentives ruled by a threshold policy. Unlike the existing 

approaches, a methodology is proposed for determining the optimal threshold, 

which considers explicitly the stochastic reactions of the customers to the 

incentives. To this aim, the CS system is described in detail by unified modeling 

language diagrams and is modeled in a discrete event system framework. 

Moreover, a closed-loop control strategy is introduced to implement the vehicle 

relocation policy on the basis of the system state and the best threshold values, 

evaluated by discrete event simulation and particle swarm optimization. A case 

study simulation analysis shows that the proposed DSS management strategy can 

significantly improve the system performance. 

 

Kankal, M., Uzlu, E., Nacar, S., & Yüksek, Ö. Predicting temporal rate coefficient 

of bar volume using hybrid artificial intelligence approaches // Journal of Marine 

Science and Technology (Japan). - 23(3). - P. 596-604. doi:10.1007/s00773-017-

0495-1  

To project the structures to be built in the coastal zone and to make the best use of 

the coastal area, the mechanism of sediment transport, including both longshore 

and cross-shore transport, in this region should be well known. Within this context, 

temporal change rate of cross-shore sediment transport is of vital importance, 

especially to predict the erosion quantitatively. In this study, hybrid artificial 

intelligence models based on physical model data were established to determine 

the  coefficient used to describe the temporal change of cross-shore sediment 

transport. Teaching–learning-based optimization (TLBO) and artificial bee colony 
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(ABC) algorithms were used for training of artificial neural network (ANN) in the 

model setup. Then, these models were compared with the classical back 

propagation ANN (ANN-BP) model. Wave height and period, bed slope and 

sediment diameter were considered as input parameters in the models. In all 

models, the used data for training and testing sets were 42 and 10 of total 52 

experimental data, respectively. In the end of the analyses, it has been determined 

that the ANN-TLBO and ANN-ABC models have resulted in better results than the 

BP models. Also, the smallest mean absolute error and root mean square error 

values for testing set have been obtained from the ANN-TLBO model with 0.0068 

and 0.0081, respectively. Therefore, it has been concluded that the best model 

ANN-TLBO can be successfully applied to predict the  coefficient. 

 

Kolak, O. ., Feyzio lu, O., & Noyan, N. Bi-level multi-objective traffic network 

optimisation with sustainability perspective // Expert Systems with Applications. - 

104. - P. 294-306. doi:10.1016/j.eswa.2018.03.034  

Recent technological advancements provide a level of mobility never seen before 

to modern societies. Sustaining today's economy and societies depend on 

maintaining this mobility. However, this mobility also causes undesirable effects, 

especially in high urban population areas. Even though, higher priority is given to 

public transport in metropolitan areas, road network is still an important part of 

everyday commute and should be planned and managed with great care. In this 

study, we propose an optimisation methodology that would help the traffic 

authorities to better predict the results of strategic management decisions in a 

realistic traffic model. We formulate a bi-level multi-objective traffic optimisation 

model with a sustainability perspective. The upper level of the proposed model 

considers the traffic authority's management strategies while the lower level 

considers the traffic users’ decisions. The lower level is modelled using the 

Stochastic User Equilibrium since it allows more realistic results than the 

deterministic one. A case study is provided to illustrate the proposed model. The 



 

686 

 

proposed methodology provides an avenue for understanding the trade-offs among 

conflicting objectives and for designing an environmentally and socially 

sustainable transportation system. More importantly, it builds the foundation for an 

intelligent traffic management decision support system. 

 

Kollars, T. M. Potential for the invasive species aedes albopictus and arboviral 

transmission through the chabahar port in iran // Iranian Journal of Medical 

Sciences. - 43(4). - P. 393-400.  

Background: Dengue, chikungunya, and Zika viruses are emerging infectious 

disease threats wherever suitable vectors, hosts, and habitat are present. The aim of 

the present study was to use the bioagent transport and environmental modeling 

system (BioTEMS) to identify the potential for arbovirus-infected Aedes species to 

invade the Chabahar area in southeastern Iran. Methods: ArcGIS geospatial 

analysis software, Statistica software, and BioTEMS were used to analyze 

geographic information and conduct data analysis. BioTEMS utilizes up to several 

hundred abiotic and biotic factors to produce risk and vulnerability assessments for 

biological agents and infectious diseases. The output of BioTEMS was validated 

using published predictive models, and most importantly published collection data 

of Aedes species in Iran. Results: There appears to have been two separate 

invasion events by Ae. albopictus into the southern region of Iran, first preceding 

2009 and then again in 2013. BioTEMS identified two probable areas of 

introduction during the 2009 time frame, either through one or both the Chabahar 

ports or the Iranshahr airport with subsequent spread through vehicular transport. 

BioTEMS identified the port as an introduction zone for ZIKAV with high-risk 

zones and identifies gap zones during the 2013 time frame. Recommended 

surveillance sites are provided. Conclusion: The air and maritime ports of Iran 

serve international customers, and are therefore vulnerable to import and invasion 

of mosquito vectors and arboviruses. Based on comparisons with other published 

low-resolution models, BioTEMS provides information for medical and public 
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health professionals conducting integrated mosquito management, preventive 

medicine, and epidemiological surveillance. 

 

Lovis, C., Gaudet-Blavignac, C., Chevrier, R., Robert, A., Issom, D., & Foufi, V. 

Bigdata, artificial intelligence and blockchain for dummies [BigData, intelligence 

artificielle, blockchain: Guide pratique] // Revue Medicale Suisse. - 14(617). - P. 

1559-1563.  

Digitalization is transforming every aspect of life, it is also transforming deeply 

medicine. The digitalization era is characterized by a large production of new data 

streams while existing processes are progressively migrated, such as writing or 

imaging. The very large and fast-growing amount of data available requires new 

storage, transport and analytical tools. This paper presents some of them, such as 

natural language processing, artificial intelligence, and graph databases. A short 

introduction to the technology of blockchain is also provided, as it is increasingly 

used in some non-monetary transaction in medicine, such as data exchanges and 

consent management. 

 

Nowakowski, P., Szwarc, K., & Boryczka, U. Vehicle route planning in e-waste 

mobile collection on demand supported by artificial intelligence algorithms // 

Transportation Research Part D: Transport and Environment. - 63. - P. 1-22. 

doi:10.1016/j.trd.2018.04.007  

Mobile collection of e-waste on demand is one of the methods that can contribute 

to an increase in the collection rate of waste. In this method, a person requests the 

waste pick up from a household at a preferred time. To support such a collection 

method an efficient algorithm and information system for convenient waste 

disposal for residents has to be applied. Our study investigates using artificial 

intelligence algorithms for solving the vehicle routing problem with time windows 

for a heterogeneous fleet of waste collection vehicles. We present an algorithm and 

a productive model of the online system enabling comprehensive communication 
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for people that request waste equipment for collection, registering of data and 

solving the VRPTW. The system includes parametric models of four algorithms 

(simulated annealing, tabu search, greedy, bee colony optimization). The result of 

the optimization is the assignment of a minimal number of collection vehicles, a 

vehicle routing plan, timely collection of waste from a household and collection 

cost reduction. The study includes the simulation of e-waste collection requests in 

Tokyo, Philadelphia and Warsaw to compare algorithms for various urban 

arrangements of streets and buildings. The results show that the best of the four 

algorithms, to facilitate e-waste mobile collection on demand, is simulated 

annealing and the worst is tabu search. The proposed model and algorithm can 

bring significant improvement in planning the routes of the vehicles in the e-waste 

collection, including a positive social impact on the new method of waste 

collection, especially in urban areas. 

 

Panagiotopoulos, I., & Dimitrakopoulos, G. An empirical investigation on 

consumers’ intentions towards autonomous driving // Transportation Research Part 

C: Emerging Technologies. - 95. - P. 773-784. doi:10.1016/j.trc.2018.08.013  

Major steps towards implementation of autonomous and connected transport are 

being taken nowadays. The trend of automation technology being used in vehicles 

by the most important vehicle manufacturing industries is expected to move closer 

to high or fully Autonomous Vehicles (AVs) through technological advancements 

in sectors of robotics and artificial intelligence. Vehicles with autonomous driving 

capabilities are planning to be available on market, in full scale, in the next years. 

In the longer term substantial benefits are mainly expected for accessibility to 

transport, safety, traffic flow, emissions, fuel use and comfort. All these potential 

societal benefits will not be achieved unless AVs are accepted and used by a 

critical mass of people. Addressing these challenges, this paper: (a) proposes a 

technology acceptance modelling process by extending the original Technology 

Acceptance Model (TAM) to explain and predict consumers’ intensions towards 



 

689 

 

AVs, (b) based on the proposed TAM-extended framework, a 30-question survey 

was conducted in order to investigate the factors influencing consumers’ intensions 

to use and accept AVs. Results show that the constructs of perceived usefulness, 

perceived ease to use, perceived trust and social influence, are all useful predictors 

of behavioral intentions to have or use AVs, with perceived usefulness having the 

strongest impact. The insights derived from this study could significantly 

contribute to ongoing research related to technology acceptance of AVs and are 

expected to allow automobile industries to improve their design and technology. 

 

Sahu, H., Rao, W., Troisi, A., & Ma, H. Toward predicting efficiency of organic 

solar cells via machine learning and improved descriptors // Advanced Energy 

Materials. - 8(24). doi:10.1002/aenm.201801032  

To design efficient materials for organic photovoltaics (OPVs), it is essential to 

identify the largest number of parameters that control their properties and build a 

model using these parameters (known as descriptors) for the prediction of the 

power conversion efficiency (PCE). By constructing a dataset for 280 small 

molecule OPV systems, it is found that for all high-performing devices, frontier 

molecular orbitals of donor molecules are nearly degenerated and in such cases, 

orbitals other than just highest occupied molecular orbital (HOMO) and lowest 

unoccupied molecular orbital (LUMO) are involved in exciton formation, exciton 

dissociation, and hole transport processes influencing the macroscopic properties 

of OPVs. Machine learning approaches, including random forest, gradient 

boosting, deep neural network are used to build models for the prediction of PCE 

using 13 important microscopic properties of organic materials as descriptors. 

Quite impressive performance of the gradient boosting model (Pearson's 

coefficient = 0.79) indicates that it can certainly be applied to high-throughput 

virtual screening of promising new donor molecules for high-efficiency OPVs. 
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Saoud, A., & Bellabdaoui, A. DSS design for carrier collaboration using big graph 

IOT // Paper presented at the 2018 International Colloquium on Logistics and 

Supply Chain Management, LOGISTIQUA 2018. - P. 211-215. 

doi:10.1109/LOGISTIQUA.2018.8428266  

This paper describes a DSS Decision support system architecture based on Big 

Data and IOT technologies, for supporting and improving decision-making in the 

context of carrier collaboration. Indeed advances in Big Data technologies have 

improved the creation of intelligent and powerful environments for a number of 

complex issues, such as the case discussed in this paper concerning the 

collaboration of transport providers. We will provide a conceptual model of DSS 

as multilayers architecture, which offers a set of services, namely the transport 

optimization that favor the efficiency of vehicle fleet operations, the collection and 

integration of real-time data sent by in-vehicle IOT technologies, allowing analysis 

and Realtime tracking of vehicles as well as freight. Through dashboards, decision 

makers can visualize the details of operations and interact according to system 

recommendations. 

 

Sosso, G. C., Deringer, V. L., Elliott, S. R., & Csányi, G. Understanding the 

thermal properties of amorphous solids using machine-learning-based interatomic 

potentials // Molecular Simulation. - 44(11). - P. 866-880. 

doi:10.1080/08927022.2018.1447107  

Understanding the thermal properties of disordered systems is of fundamental 

importance for condensed matter physics - and for practical applications as well. 

While quantities such as the thermal conductivity are usually well characterised 

experimentally, their microscopic origin is often largely unknown - hence the 

pressing need for molecular simulations. However, the time and length scales 

involved with thermal transport phenomena are typically well beyond the reach of 

ab initio calculations. On the other hand, many amorphous materials are 

characterised by a complex structure, which prevents the construction of classical 
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interatomic potentials. One way to get past this deadlock is to harness machine-

learning (ML) algorithms to build interatomic potentials: these can be nearly as 

computationally efficient as classical force fields while retaining much of the 

accuracy of first-principles calculations. Here, we discuss neural network 

potentials (NNPs) and Gaussian approximation potentials (GAPs), two popular ML 

frameworks. We review the work that has been devoted to investigate, via NNPs, 

the thermal properties of phase-change materials, systems widely used in non-

volatile memories. In addition, we present recent results on the vibrational 

properties of amorphous carbon, studied via GAPs. In light of these results, we 

argue that ML-based potentials are among the best options available to further our 

understanding of the vibrational and thermal properties of complex amorphous 

solids. 

 

Soyemi, J., Solomon, R., Isewon, I., Oyelade, J., Ogunlana, O., & Adebiyi, E. 

Computational analysis of plasmodium falciparum RNA-seq data reveals PPIs that 

might be implicated in the invasion of the RBCs // Paper presented at the 2018 

IEEE Conference on Computational Intelligence in Bioinformatics and 

Computational Biology, CIBCB 2018. - P. 1-8. doi:10.1109/CIBCB.2018.8404979  

In this study, differentially expressed genes for the trophozoite and schizont stages 

of Plasmodium falciparum's life cycle were extracted from a time series RNA-Seq 

gene expression experiment. About 28% of the 5,270 genes used in the experiment 

were found to show significant expression at these stages. Enrichment analysis 

using Gene Ontology implicated a total of 62 functions as highly enriched from the 

list of differentially expressed genes (DEGs). Some include; protein targeting to 

membrane, protein import, establishment of proteins localization to organelle, 

ribonucleic protein complex, nucleotide-excision repair and processes related to 

the mitochondria. A protein interaction network (PIN) for the DEGs at the schizont 

stage was extracted from experimental data of protein-protein interactions and 

supplemented with data from a protein interaction database. We predicted a 
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number of protein-protein interactions in Plasmodium falciparum that may be 

implicated in invasion of the human red blood cells (RBCs). Some of these 

predictions are consistent with those from previous studies while quite a number of 

them are novel. We also identified 16 protein complexes from the PIN using the 

Molecular Complex Detection (MCODE) algorithm. The functional enrichment of 

the identified protein complexes showed functions related to gene expression, 

translation, RNA transport and metabolic/biological processes which have been 

identified to be important in the invasion process. The result from this study is 

meant to provide better insight into disease at hand. 

 

Zamichos, A., Theodorou, T. -., Drosou, A., & Tzovaras, D. An evacuation 

management framework based on urban data and personalized mobility 

information // Paper presented at the Proceedings - IEEE 4th International 

Conference on Big Data Computing Service and Applications, BigDataService 

2018. - P. 121-128. doi:10.1109/BigDataService.2018.00026  

Climate change is responsible for a number of physical disasters that cost the loss 

of many lives every year. Additionally, the increased terrorism in global level rises 

the need of accurate information and security of the population. Taking this into 

consideration, there is an increased necessity of a framework that provides decision 

support services to Urban Transport System (UTS) related authorities. Even though 

the majority of existing safety systems are able to generate evacuation plans, few 

of them consider the effect of an emergent event over the road network. 

Additionally, there is a gap in the communication between the authorities and the 

general public during the emergencies. This work presents a multidimensional 

framework that processes and seamlessly fuses information from the road network, 

the emergent event, weather conditions, traffic related data and personalized 

information of the involved users, providing decision support services and 

information to UTS authorities. In addition, the framework provides critical 

information and personalized route guidance to the general public through a mobile 
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application. The proposed framework introduces the collaborative rescue 

procedure, where users that are in danger can declare it via the mobile application, 

while willing citizens can be assigned and guided by the system in order to help 

others. The existence of a centralized management system in conjunction with a 

decentralized mobile application facilitates the management of the emergency and 

the implementation of the respond plan. 

 

Zarzar, C. M., Hosseiny, H., Siddique, R., Gomez, M., Smith, V., Mejia, A., & 

Dyer, J. A hydraulic MultiModel ensemble framework for visualizing flood 

inundation uncertainty // Journal of the American Water Resources Association. - 

54(4). - P. 807-819. doi:10.1111/1752-1688.12656 

While deterministic forecasts provide a single realization of potential inundation, 

the inherent uncertainty associated with forecasts also needs to be conveyed for 

improved decision support. The objective of this study was to develop an ensemble 

framework for the quantification and visualization of uncertainty associated with 

flood inundation forecast maps. An 11-member ensemble streamflow forecast at 

lead times from 0 to 48 hr was used to force two hydraulic models to produce a 

multimodel ensemble. The hydraulic models used are (1) the International River 

Interface Cooperative along with Flow and Sediment Transport with 

Morphological Evolution of Channels solver and (2) the two-dimensional 

Hydrologic Engineering Center-River Analysis System. Uncertainty was 

quantified and augmented onto flood inundation maps by calculating statistical 

spread among the ensemble members. For visualization, a series of probability 

flood maps conveying the uncertainty in forecasted water extent, water depth, and 

flow velocity was disseminated through a web-based decision support tool. The 

results from this study offer a framework for quantifying and visualizing model 

uncertainty in forecasted flood inundation maps. 
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Knowledge Management 
 

 

 

Representation languages and knowledge manipulation languages 
 

10th international conference on intelligent computer mathematics, CICM 2017. - 

10383. - P. 1-374.  

The proceedings contain 25 papers. The special focus in this conference is on 

Intelligent Computer Mathematics. The topics include: Formalizing mathematical 

knowledge as a biform theory graph; the formalization of vickrey auctions; 

automatically proving equivalence by type-safe reflection; the global digital 

mathematics library and the international mathematical knowledge trust; the new 

numdam platform; classification of alignments between concepts of formal 

mathematical systems; software citations, information systems, and beyond; 

semantic preserving bijective mappings of mathematical formulae between 

document preparation systems and computer algebra systems; towards 

mathematical AI via a model of the content and process of mathematical question 

and answer dialogues; semantic representation of general topology in the wolfram 

language; zeta types and tannakian symbols as a method for representing 

mathematical knowledge; presentation and manipulation of mizar properties in an 

isabelle object logic; visual structure in mathematical expressions; mathematical 

models as research data via flexiformal theory graphs; a verified algorithm 

enumerating event structures; reasoning with concept diagrams about antipatterns 

in ontologies.; a web based toolkit for mathematical word processing applications 

with semantics; efficient learning-based inference guiding machine; proof mining 

with dependent types; formalization of transform methods using hol light; 

combining refinement and signal temporal logic for biological systems; a 
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visualization tool for mathematical expression trees; part-of-math tagging and 

applications. 

 

Abbood, Z. A., Amlal, O., & Vidal, F. P. Evolutionary art using the fly algorithm // 

20th European Conference on the Applications of Evolutionary Computation, 

EvoApplications 2017. - 10199. - P. 455-470. doi:10.1007/978-3-319-55849-3_30  

This study is about Evolutionary art such as digital mosaics. The most common 

techniques to generate a digital mosaic effect heavily rely on Centroidal Voronoi 

diagrams. Our method generates artistic images as an optimisation problem 

without the introduction of any a priori knowledge or constraint other than the 

input image. We adapt a cooperative co-evolution strategy based on the Parisian 

evolution approach, the Fly algorithm, to produce artistic visual effects from an 

input image (e.g. a photograph). The primary usage of the Fly algorithm is in 

computer vision, especially stereo-vision in robotics. It has also been used in image 

reconstruction for tomography. Until now the individuals correspond to simplistic 

primitives: Infinitely small 3-D points. In this paper, the individuals have a much 

more complex representation and represent tiles in a mosaic. They have their own 

position, size, colour, and rotation angle. We take advantage of graphics processing 

units (GPUs) to generate the images using the modern OpenGL Shading Language. 

Different types of tiles are implemented, some with transparency, to generate 

different visual effects, such as digital mosaic and spray paint. A user study has 

been conducted to evaluate some of our results. We also compare results with 

those obtained with GIMP, an open-source software for image manipulation. 

 

Amalric, M., & Dehaene, S. Cortical circuits for mathematical knowledge: 

Evidence for a major subdivision within the brain’s semantic networks // 

Philosophical Transactions of the Royal Society B: Biological Sciences. - 

373(1740). doi:10.1098/rstb.2016.0515  
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Is mathematical language similar to natural language? Are language areas used by 

mathematicians when they do mathematics? And does the brain comprise a generic 

semantic system that stores mathematical knowledge alongside knowledge of 

history, geography or famous people? Here, we refute those views by reviewing 

three functional MRI studies of the representation and manipulation of high-level 

mathematical knowledge in professional mathematicians. The results reveal that 

brain activity during professional mathematical reflection spares perisylvian 

language-related brain regions as well as temporal lobe areas classically involved 

in general semantic knowledge. Instead, mathematical reflection recycles bilateral 

intraparietal and ventral temporal regions involved in elementary number sense. 

Even simple fact retrieval, such as remembering that ‘the sine function is 

periodical’ or that ‘London buses are red’, activates dissociated areas for math 

versus non-math knowledge. Together with other fMRI and recent intracranial 

studies, our results indicated a major separation between two brain networks for 

mathematical and non-mathematical semantics, which goes a long way to explain a 

variety of facts in neuroimaging, neuropsychology and developmental disorders. 

 

Davidsen, J., & Ryberg, T. “This is the size of one meter”: Children’s bodily-

material collaboration // International Journal of Computer-Supported 

Collaborative Learning. - 12(1). - P. 65-90. doi:10.1007/s11412-017-9248-8  

In CSCL studies, language is often foregrounded as the primary resource for 

engaging in collaborative learning, while the body is more often positioned as a 

secondary resource. There is, however, a growing interest in the body as a resource 

in learning and collaboration in and outside CSCL. In this paper, we present, 

analyse, and discuss how two nine-year-old children collaborate through gesturing 

and moving their bodies around a touchscreen. The pair is working with the 

concept of scale and area measurement and are in midst of copying their rooms 

from paper to touchscreen. During this process, the pair engages in a discussion 

regarding the size of one meter through language, gestures and manipulation of the 
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material resources. The analysis shows two distinct ways of understanding the 

length of one meter, which primarily are visible through the children’s gestures and 

bodily movements. In the analysis we show how the children dynamically produce 

body-material resources for communicative and illustrative purposes; moreover, 

they use body-material resources as a cognitive tool and as a way of shepherding 

each other. The study forms part of a body of studies analysing and theorizing the 

body in education, learning, and interaction. We discuss the wider impact of our 

findings and argue how they may challenge and improve studies relying mainly on 

a coding and counting approach or automated capture of e.g. gestures. In addition, 

we provide a detailed multimodal representation of the subtle bodily-material 

resources, which we argue is a modest contribution to a catalogue of ways of 

representing and making bodily-material resources visible in CSCL research. 

 

Delgrande, J. P. A knowledge level account of forgetting // Journal of Artificial 

Intelligence Research. - 60. - P. 1165-1213.  

Forgetting is an operation on knowledge bases that has been addressed in different 

areas of Knowledge Representation and with respect to different formalisms, 

including classical propositional and first-order logic, modal logics, logic 

programming, and description logics. Definitions of forgetting have been 

expressed in terms of manipulation of formulas, sets of postulates, isomorphisms 

between models, bisimulations, second-order quantification, elementary 

equivalence, and others. In this paper, forgetting is regarded as an abstract belief 

change operator, independent of the underlying logic. The central thesis is that 

forgetting amounts to a reduction in the language, specifically the signature, of a 

logic. The main definition is simple: the result of forgetting a portion of a signature 

in a theory is given by the set of logical consequences of this theory over the 

reduced language. This definition offers several advantages. Foremost, it provides 

a uniform approach to forgetting, with a definition that is applicable to any logic 

with a well-defined consequence relation. Hence it generalises a disparate set of 
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logic-specific definitions with a general, high-level definition. Results obtained in 

this approach are thus applicable to all subsumed formal systems, and many results 

are obtained much more straightforwardly. This view also leads to insights with 

respect to specific logics: for example, forgetting in first-order logic is somewhat 

different from the accepted approach. Moreover, the approach clarifies the relation 

between forgetting and related operations, including belief contraction. 

 

Demyankov, V. Z. Knowledge transfer and cognitive manipulation // Voprosy 

Kognitivnoy Lingvistiki. - (4). - P. 5-13. doi:10.20916/1812-3228-2017-4-5-13  

Unlike immediate experience, most of information acquired from texts is inferred 

from and generated by previous knowledge representations and not by facts 

themselves. In ordinary language and in scientific discourse, knowledge and 

information, as well as knowledge and information representations, are 

metaphorically talked about in spatial terms. The term 'knowledge transfer' itself is 

an instance of this ordinary language presupposing non-literal use of terms when 

talking about things not immediately known. 'Spread of knowledge' and 

'dissemination of false information' in mass-media are further realizations of this 

figure of speech having much in common with biological and chemical ground 

contamination as well as with epidemy. Such classes of malignant knowledge 

transfer are particularly interesting for cognitive sciences. The task of cognitive 

linguistics may consist in discovering how cognitive infection arises out of 'fake 

news', what cognitive mechanisms of information dissemination are based on and 

how it may be cured, prevented and/or neutralized. This investigation involves 

what may be called 'cognitive hygiene'. It presupposes empirical contrastive study 

of cognitive technologies and practices of verbal manipulation traditionally used 

by different national cultures. Most of verbal techniques base upon linguistic 

properties of utterances, especially referential ambiguity of sentences. Several 

classes of such linguistic techniques of cognitive infecting and disinfecting are 

demonstrated in this paper. Techniques of neutralizing their effect are here 
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proposed which may be effective in lowering or neutralizing pernicious 

informational impact on readers of news in mass-media. The following super-

maxim of conservative reading may be put forward: The current text interpretation 

is only an interim product, contradictions between an individual's 'knowledge base' 

and a text which do not always suggest discarding old knowledge in favor of new 

one. Comparing titles and main texts of news in mass-media yields especially 

interesting results for the theory of interpretation. Titles often present information 

to be perceived and acquired uncritically, they are usually gates for infective 

information slipping into readers' minds. Even when the main text following these 

titles openly refutes the information contained in such titles, an inadvertent reader 

may already have acquired the informational poison and passes by what follows in 

the main text without noticing this discrepancy. Especially effective are on-line 

interpretive tactics, when readers follow cognitive-hygienic prescriptions in the 

process of primary interpretation itself. It is easier to detect and to remove traces 

left by harmful infection during or soon after cognitive attacks than afterwards. 

 

Denisov, A., & Pankevich, S. Mull it over: Mutation testing based on LLVM // 

Paper presented at the Proceedings - 2018 IEEE 11th International Conference on 

Software Testing, Verification and Validation Workshops, ICSTW 2018. - P. 25-

31. doi:10.1109/ICSTW.2018.00024  

This paper describes Mull, an open-source tool for mutation testing based on the 

LLVM framework. Mull works with LLVM IR, a low-level intermediate 

representation, to perform mutations, and uses LLVM JIT for just-in-time 

compilation. This design choice enables the following two capabilities of Mull: 

langu?age independence and fine-grained control over compilation and execution 

of a tested program and its mutations. Mull can work with code written in any 

programming language that supports compilation to LLVM IR, such as C, C++, 

Rust, or Swift. Direct manipulation of LLVM IR allows Mull to do less work to 

generate mutations: only modified fragments of IR code are recompiled, and this 
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results in faster processing of mutated programs. To our knowledge, no existing 

mutation testing tool provides these capabilities for compiled programming 

languages. We describe the algorithm and implementation details of Mull, 

highlight current limitations of Mull, and present the results of our evaluation of 

Mull on real-world projects such as RODOS, OpenSSL, LLVM. 

 

Diab, M., Muhayyuddin, Akbari, A., & Rosell, J. An ontology framework for 

physics-based manipulation planning. - 693. - P. 452-464. doi:10.1007/978-3-319-

70833-1_37  

In manipulation planning, dynamic interactions between the objects and the robots 

play a significant role. In this scope, dynamic engines allow to consider them 

within motion planners, giving rise to physics-based motion planners that consider 

the purposeful manipulation of objects. In this context, the representation of 

knowledge regarding how the objects have to be manipulated eases a semantic-

based reasoning that reduces the computational cost of physics-based planners. In 

this work, an ontology framework is proposed to organize the knowledge needed 

for physics-based manipulation planning, allowing to derive manipulation regions 

and behaviors. A semantic map is constructed to categorize and assign the 

manipulation constraints based on the robot, the objects and the type of actions. 

The ontology framework can be queried using Description Language to obtain the 

necessary knowledge for the robot to manipulate the objects in its environment. 

 

Fairouz, B., & Nora, T. Computational ontologies for a semantic representation of 

the islamic knowledge // 6th IFIP International Conference on Computational 

Intelligence and Its Applications, CIIA 2018. - 522. - P. 37-46. doi:10.1007/978-3-

319-89743-1_4  

In spite of the efforts made in the Arabic language on the syntactic and semantic 

level, it remains very restricted, even those on the Arabic Sacred Book are few and 

very limited, due to its difficulties and peculiarities. In this paper we tried to shed 
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the light on some of the recent works that have been conducted to present a 

semantic representation and manipulation of the Islamic texts to define the 

problems, limitations and the possible future works that need our intention to 

improve the semantic support in the Arabic religious texts. Furthermore, we intent 

to briefly present our project that aims to help us reading, understanding, and 

interpreting the Islamic legislative sources. The goal of this project is divided into 

two main tasks which are the creation of an ontology representing the Islamic 

knowledge and the development of a system which can analyze this knowledge. 

The ultimate goal is to assist the muftis and facilitate their job. 

 

Ji, Z., Schruoffeneger, R., & Setchi, R. Autonomous 3D scene understanding and 

exploration in cluttered workspaces using point cloud data // Paper presented at the 

ICNSC 2018 - 15th IEEE International Conference on Networking, Sensing and 

Control. - P. 1-6. doi:10.1109/ICNSC.2018.8361275  

One of the many challenges in advanced robotics is the autonomous exploration, 

recognition and manipulation of objects in cluttered unstructured workspaces. The 

problem is even more challenging when multiple heterogeneous robots with 

different tools or end-effectors are expected to perform complex collaborative 

missions, such as disassembly. Within this context, the aim of this work is to 

develop a framework enabling a robot to detect and localise objects in a workspace 

and share environment information with another robot, which subsequently 

performs a grasping operation. The motivation lies in merging point cloud data 

measured from multiple poses to enrich the representation of the workspace, and 

decomposing a part into generic primitive geometric features to allow efficient 

shape recognition in the semantic space. This allows easier integration with an 

ontological knowledge base for object searching using natural language input. To 

identify primitive geometrical characteristics and infer object types, this paper 

introduces a simple but efficient graph-based method, where the graph nodes 

represent elementary geometric shapes such as planes. The concept is 
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demonstrated using two KUKA robots, where one is acting as the eye of the 

system, equipped with an RGB-D camera providing views from multiple angles, 

and the other one has a gripper for grasping, and is acting as a hand. Although the 

current paper uses basic components such as cubes and triangular blocks, the 

algorithm is interpretable, and can be extended with more complex shapes. The 

approach is demonstrated using wood blocks, which are employed to simulate 

disassembly in unstructured environments. 

 

Lagarrigue, A., Longcamp, M., Anton, J. L., Nazarian, B., Prévot, L., Velay, J. 

Frenck-Mestre, C. Activation of writing-specific brain regions when reading 

chinese as a second language. effects of training modality and transfer to novel 

characters // Neuropsychologia. - 97. - P. 83-97. 

doi:10.1016/j.neuropsychologia.2017.01.026  

We examined the implication of training modality on the cortical representation of 

Chinese words in adult second language learners of Chinese. In particular, we 

tested the implication of the neural substrates of writing in a reading task. The 

brain network sustaining finger writing was defined neuroanatomically based on an 

independent functional localizer. We examined the brain activations elicited by 

Chinese words learned via writing vs. pronunciation, and by novel untrained 

words, within regions of interest (ROIs) defined according to the position of the 

activation peaks in the localizer, and at the whole brain level. We revealed 

activations in the reading task that overlapped with several parts of the finger 

writing network. In addition, our results provide evidence that the neural substrates 

of writing are differentially involved in reading depending on the stored knowledge 

for words, as revealed by the fine-grained response of several regions including the 

left superior parietal lobule and left precentral gyrus / superior frontal sulcus to the 

experimental manipulations. Training modality and the linguistic properties of the 

characters also impacted the response of the left mid-fusiform gyrus, confirming its 

involvement as the brain region where linguistic, visual and sensorimotor 
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information converge during orthographic processing. At the behavioral level, 

global handwriting quality during the training sessions was positively correlated to 

the final translation performance. Our results demonstrate substantial overlap in the 

neural substrates of reading and writing, and indicate that some regions sustaining 

handwriting are differentially involved in reading depending on the type of 

knowledge associated with words. 

 

Pattamadilok, C., Chanoine, V., Pallier, C., Anton, J., Nazarian, B., Belin, P., & 

Ziegler, J. C. Automaticity of phonological and semantic processing during visual 

word recognition // NeuroImage. - 149. - P. 244-255. 

doi:10.1016/j.neuroimage.2017.02.003  

Reading involves activation of phonological and semantic knowledge. Yet, the 

automaticity of the activation of these representations remains subject to debate. 

The present study addressed this issue by examining how different brain areas 

involved in language processing responded to a manipulation of bottom-up (level 

of visibility) and top-down information (task demands) applied to written words. 

The analyses showed that the same brain areas were activated in response to 

written words whether the task was symbol detection, rime detection, or semantic 

judgment. This network included posterior, temporal and prefrontal regions, which 

clearly suggests the involvement of orthographic, semantic and 

phonological/articulatory processing in all tasks. However, we also found 

interactions between task and stimulus visibility, which reflected the fact that the 

strength of the neural responses to written words in several high-level language 

areas varied across tasks. Together, our findings suggest that the involvement of 

phonological and semantic processing in reading is supported by two 

complementary mechanisms. First, an automatic mechanism that results from a 

task-independent spread of activation throughout a network in which orthography 

is linked to phonology and semantics. Second, a mechanism that further fine-tunes 
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the sensitivity of high-level language areas to the sensory input in a task-dependent 

manner. 

 

Preece, A., Webberley, W., Braines, D., Zaroukian, E. G., & Bakdash, J. Z. 

Sherlock: Experimental evaluation of a conversational agent for mobile 

information tasks // IEEE Transactions on Human-Machine Systems. - 47(6). - P. 

1017-1028. doi:10.1109/THMS.2017.2700625  

Controlled natural language (CNL) has great potential to support human-machine 

interaction (HMI) because it provides an information representation that is both 

human readable and machine processable. We investigated the effectiveness of a 

CNL-based conversational interface for HMI in a behavioral experiment called 

simple human experiment regarding locally observed collective knowledge 

(Sherlock). In Sherlock, individuals acted in groups to discover and report 

information to the machine using natural language (NL), which the machine then 

processed into CNL. The machine fused responses from different users to form a 

common operating picture, a dashboard showing the level of agreement for distinct 

information. To obtain information to add to this dashboard, users explored the real 

world in a simulated crowdsourced sensing scenario. This scenario represented a 

simplified controlled analog for tactical intelligence (i.e., direct intelligence of the 

environment), which is key for rapidly planning military, law enforcement, and 

emergency operations. Overall, despite close to zero training, 74% of the users 

inputted NL that was machine interpretable and addressed the assigned tasks. An 

experimental manipulation aimed to increase user-machine interaction, however, 

did not improve performance as hypothesized. Nevertheless, results indicate that 

the conversational interface may be effective in assisting humans with collection 

and fusion of information in a crowdsourcing context 
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Rutter, M. J. C2x: A tool for visualisation and input preparation for CASTEP and 

other electronic structure codes // Computer Physics Communications. - 225. - P. 

174-179. doi:10.1016/j.cpc.2017.12.008  

The c2x code fills two distinct roles. Its first role is in acting as a converter 

between the binary format.check files from the widely-used CASTEP [1] 

electronic structure code and various visualisation programs. Its second role is to 

manipulate and analyse the input and output files from a variety of electronic 

structure codes, including CASTEP, ONETEP and VASP, as well as the widely-

used ‘Gaussian cube’ file format. Analysis includes symmetry analysis, and 

manipulation arbitrary cell transformations. It continues to be under development, 

with growing functionality, and is written in a form which would make it easy to 

extend it to working directly with files from other electronic structure codes. Data 

which c2x is capable of extracting from CASTEP's binary checkpoint files include 

charge densities, spin densities, wavefunctions, relaxed atomic positions, forces, 

the Fermi level, the total energy, and symmetry operations. It can recreate.cell 

input files from checkpoint files. Volumetric data can be output in formats useable 

by many common visualisation programs, and c2x will itself calculate integrals, 

expand data into supercells, and interpolate data via combinations of Fourier and 

trilinear interpolation. It can extract data along arbitrary lines (such as lines 

between atoms) as 1D output. C2x is able to convert between several common 

formats for describing molecules and crystals, including the.cell format of 

CASTEP. It can construct supercells, reduce cells to their primitive form, and add 

specified k-point meshes. It uses the spglib library [2] to report symmetry 

information, which it can add to.cell files. C2x is a command-line utility, so is 

readily included in scripts. It is available under the GPL and can be obtained from 

http://www.c2x.org.uk. It is believed to be the only open-source code which can 

read CASTEP's.check files, so it will have utility in other projects. Program 

summary: Program Title: c2x Program Files doi: 

http://dx.doi.org/10.17632/wj5hcj7x39.1 Licensing provisions: GPLv3 
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Programming language: C Nature of problem: C2x is able to extract a large variety 

of data from CASTEP's [1] large, binary-format, output files to facilitate further 

processing or visualisation. These binary files are optimised for rapid input and 

output by CASTEP, but are impossible to read without detailed knowledge of their 

internal structure, which varies between different versions of CASTEP. In them 

wavefunctions are stored as plane wave coefficients, so need to be Fourier 

transformed before they can be visualised in real space. C2x can manipulate the 

input files of CASTEP, and other common crystallographic formats, performing 

functions useful for setting up calculations, such as supercell construction, format 

conversions, and symmetry analysis. Different electronic structure codes use 

different file formats for outputting densities. C2x is able to convert between some 

of the major formats, allowing visualisation and post-processing tools targeted at 

one electronic structure code to be used with others. Solution method: C2x is a 

command-line utility written in standard C. It is able to process large (multi-GB) 

binary files efficiently, extracting much smaller datasets. C2x has considerable 

knowledge of the structure of the checkpoint files as written by various versions of 

CASTEP. Wavefunctions are optionally converted to densities, and then 

transformed to real space using its own FFT routine. Weighted sums of densities 

from multiple bands can be accumulated. C2x interpolates volumetric data by 

using user-specified combinations of trilinear and Fourier interpolation. For 

symmetry analysis it relies on the existing spglib [2] library, which is also used by 

CASTEP. It supports cell transformations with the axes of the new cell expressed 

in absolute terms, or in terms of the original axes. It has its own internal 

representation of the unit cell and its contents, and has several routines for 

converting this to and from common crystallographic file formats. C2x is able to 

read densities from CASTEP's binary formats, and both read and write CASTEP's 

formatted density files, VASP's formatted density files, and the.cube files used by 

Gaussian and ONETEP. Additional comments: Primary site for distribution and 

documentation: www.c2x.org.uk [1] S. J. Clark, M. D. Segall, C. J. Pickard, P. J. 
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Hasnip, M. J. Probert, K. Refson, M. Payne, First principles methods using 

CASTEP, Z. Kristall. 220 (2005) 567–570. [2] A. Togo, Spglib, a library for 

finding and handling crystal symmetries [cited 2017-02-23]. 

https://atztogo.github.io/spglib/ 

 

Sugiura, K., & Kawai, H. Grounded language understanding for manipulation 

instructions using GAN-based classification // Paper presented at the 2017 IEEE 

Automatic Speech Recognition and Understanding Workshop, ASRU 2017 - 

Proceedings, 2018-January. - P. 519-524. doi:10.1109/ASRU.2017.8268980  

The target task of this study is grounded language understanding for domestic 

service robots (DSRs). In particular, we focus on instruction understanding for 

short sentences where verbs are missing. This task is of critical importance to build 

communicative DSRs because manipulation is essential for DSRs. Existing 

instruction understanding methods usually estimate missing information only from 

non-grounded knowledge; therefore, whether the predicted action is physically 

executable or not was unclear. In this paper, we present a grounded instruction 

understanding method to estimate appropriate objects given an instruction and 

situation. We extend the Generative Adversarial Nets (GAN) and build a GAN-

based classifier using latent representations. To quantitatively evaluate the 

proposed method, we have developed a data set based on the standard data set used 

for visual question answering (VQA). Experimental results have shown that the 

proposed method gives the better result than baseline methods. 
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Knowledge Engineering 
 

Aliniya, P., & Razzaghi, P. Parametric and nonparametric context models: A 

unified approach to scene parsing // Pattern Recognition. - 84. - P. 165-181. 

doi:10.1016/j.patcog.2018.07.013  

In this paper a new nonparametric scene parsing approach is proposed which has 

three steps: image retrieval, label transferring and label gathering. In our approach, 

to incorporate the contextual knowledge in scene parsing, we propose to integrate 

both parametric and nonparametric context models into a unified framework. We 

adopt a co-occurrence graph to be our parametric context model to learn the co-

occurrence frequency of objects. To consider different preferences of the co-

occurring of one object with the other objects, the concept of co-occurring priority 

is introduced in this paper for the first time. Next, by using the learned co-

occurrence graph and the context knowledge of the set of retrieved images, we 

propose new ways to incorporate contextual information in all three steps of 

nonparametric scene parsing approach. To evaluate our proposed approach, it is 

applied on MSRC-21 and SiftFlow datasets. The results show that our approach 

outperforms its competitors. 

 

Blotnicky, K. A., Franz-Odendaal, T., French, F., & Joy, P. A study of the 

correlation between STEM career knowledge, mathematics self-efficacy, career 

interests, and career activities on the likelihood of pursuing a STEM career among 

middle school students // International Journal of STEM Education. - 5(1). 

doi:10.1186/s40594-018-0118-3  

Background: A sample of 1448 students in grades 7 and 9 was drawn from public 

schools in Atlantic Canada to explore students’ knowledge of science and 

mathematics requirements for science, technology, engineering, and mathematics 

(STEM) careers. Also explored were their mathematics self-efficacy (MSE), their 

future career interests, their preferences for particular career activities, and their 
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likelihood to pursue a STEM career. Results: Analysis revealed that while older 

students had more knowledge about mathematics/science requirements for STEM 

careers, this knowledge was lacking overall. Also, students with higher MSE were 

more knowledgeable about STEM career requirements. Furthermore, students with 

higher MSE and STEM career knowledge were more likely to choose a STEM 

career. Students with greater interest in technical and scientific skills were also 

more likely to consider a STEM career than those who preferred career activities 

that involved practical, productive, and concrete activities. Conclusions: The 

results of this study show that students in middle school have a limited STEM 

career knowledge with respect to subject requirements and with respect to what 

sort of activities these careers involve. Furthermore, students with low MSE have a 

declining interest in STEM careers. Our data thus support the need to improve 

access to knowledge to facilitate students’ understanding of STEM careers and the 

nature of STEM work. Exposure of students to STEM careers can enhance their 

interest in pursuing careers involving science, technology, engineering, and 

mathematics. 

 

El-Sherbiny, A., Elhosseini, M. A., & Haikal, A. Y. A new ABC variant for 

solving inverse kinematics problem in 5 DOF robot arm // Applied Soft Computing 

Journal. - 73. - P. 24-38. doi:10.1016/j.asoc.2018.08.028  

While the outcomes of artificial bee colony (ABC) have been encouraging enough, 

ABC algorithm lacks good compromise between exploration and exploitation. The 

main aim of this paper is to propose ABC-based algorithm; namely knowledge-

based artificial bee colony (K-ABC), that is able to converge quickly and explore 

the most promising area of the intended search space. To be sure that the K-ABC 

algorithm is trustworthy and reliable, it is tested against the most recent well-

known benchmarks CEC'2017. On top of that, the K-ABC wins against their 

counterpart on the inverse kinematic problem for a 5 DOF robot arm and some 

other complex constrained engineering problems. The effect of the limit parameter 
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is investigated as well. Experimental results show that K-ABC has a mean squared 

error 60% less than standard ABC for the inverse kinematic solution. 

 

Fagerholm, F., Hellas, A., Luukkainen, M., Kyllönen, K., Yaman, S., & Mäenpää, 

H. Designing and implementing an environment for software start-up education: 

Patterns and anti-patterns // Journal of Systems and Software. - 146. - P. 1-13. 

doi:10.1016/j.jss.2018.08.060  

Today's students are prospective entrepreneurs, as well as potential employees in 

modern, start-up-like intrapreneurship environments within established companies. 

In these settings, software development projects face extreme requirements in 

terms of innovation and attractiveness of the end-product. They also suffer severe 

consequences of failure such as termination of the development effort and 

bankruptcy. As the abilities needed in start-ups are not among those traditionally 

taught in universities, new knowledge and skills are required to prepare students 

for the volatile environment that new market entrants face. This article reports 

experiences gained during seven years of teaching start-up knowledge and skills in 

a higher-education institution. Using a design-based research approach, we have 

developed the Software Factory, an educational environment for experiential, 

project-based learning. We offer a collection of patterns and anti-patterns that help 

educational institutions to design, implement and operate physical environments, 

curricula and teaching materials, and to plan interventions that may be required for 

project-based start-up education. 

 

Herbert, D., & Kang, B. H. Intelligent conversation system using multiple 

classification ripple down rules and conversational context // Expert Systems with 

Applications. - 112. - P. 342-352. doi:10.1016/j.eswa.2018.06.049  

We introduce an extension to Multiple Classification Ripple Down Rules 

(MCRDR), called Contextual MCRDR (C-MCRDR). We apply C-MCRDR 

knowledge-base systems (KBS) to the Textual Question Answering (TQA) and 
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Natural Language Interface to Databases (NLIDB) paradigms in restricted domains 

as a type of spoken dialog system (SDS) or conversational agent (CA). C-MCRDR 

implicitly maintains topical conversational context, and intra-dialog context is 

retained allowing explicit referencing in KB rule conditions and classifications. To 

facilitate NLIDB, post-inference C-MCRDR classifications can include generic 

query referencing – query specificity is achieved by the binding of pre-identified 

context. In contrast to other scripted, or syntactically complex systems, the KB of 

the live system can easily be maintained courtesy of the RDR knowledge 

engineering approach. For evaluation, we applied this system to a pedagogical 

domain that uses a production database for the generation of offline course-related 

documents. Our system complemented the domain by providing a spoken or 

textual question-answering alternative for undergraduates based on the same 

production database. The developed system incorporates a speech-enabled chatbot 

interface via Automatic Speech Recognition (ASR) and experimental results from 

a live, integrated feedback rating system showed significant user acceptance, 

indicating the approach is promising, feasible and further work is warranted. 

Evaluation of the prototype's viability found the system responded appropriately 

for 80.3% of participant requests in the tested domain, and it responded 

inappropriately for 19.7% of requests due to incorrect dialog classifications (4.4%) 

or out of scope requests (15.3%). Although the semantic range of the evaluated 

domain was relatively shallow, we conjecture that the developed system is readily 

adoptable as a CA NLIDB tool in other more semantically-rich domains and it 

shows promise in single or multi-domain environments. 

 

Hoed, R. M., Ladeira, M., & Leite, L. L. Influence of algorithmic abstraction and 

mathematical knowledge on rates of dropout from computing degree courses // 

Journal of the Brazilian Computer Society. - 24(1). doi:10.1186/s13173-018-0074-

2  
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This paper presents a study of rates of dropout from Brazilian degree courses, 

based on data provided by the National Institute for Educational Studies and 

Research “Anísio Teixeira” (INEP) and a case study carried out at the University 

of Brasilia (UnB). Dropout was calculated by tracking the status of each student 

between 2010 and 2014 in the eight major areas according to the classification of 

the Organisation for Economic Co-operation and Development (OECD), for the 

major area of Science, Mathematics, and Computing, and for the area of 

Computing. Data were analyzed in order to check for potential evidence regarding 

the influence on dropout of factors such as algorithmic abstraction, number of 

applicants per place, or the gender of students. A survey was also performed using 

online questionnaires for circumvented students from the courses of Bachelor of 

Computer Science, Degree in Computing, and Computer Engineering between 

2005 and 2015. This survey revealed the influence on dropout of several factors 

and particularly institutional and vocational factors; it is clear that difficulties in 

algorithmic abstraction and mathematical knowledge influence rates of dropout 

from computing courses. 

 

Honda, T., Iijima, H., Tsuboi, J., & Uchida, K. A review of urban wildlife 

management from the animal personality perspective: The case of urban deer // 

Science of the Total Environment. - 644. - P. 576-582. 

doi:10.1016/j.scitotenv.2018.06.335  

Wildlife living around urbanized areas is often a cause of crucial issues such as 

zoonosis and wildlife-vehicle collisions. Despite this, residents hold positive views 

on the presence of urban wildlife primarily due to aesthetic reasons. This accepting 

attitude towards our coexistence with urban wildlife has made it difficult for 

wildlife managers to come to a consensus concerning the importance of human-

urban wildlife conflicts. Although countermeasures such as lethal force and/or 

fencing are commonly used to control human-wildlife conflicts, these approaches 

are rarely applied in the case of urban wildlife. It is essential to recognize the gap 
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between the current state of urban wildlife management and advanced scientific 

knowledge of urban wildlife behavior in order to mitigate urban deer conflicts. 

Fortunately, behavioral ecologists have been attempting to apply the perspective of 

individual differences, such as animal personality, to wildlife management. Studies 

have shown how the personalities of wildlife contribute to their adaptation to urban 

habitats. In order to prevent human-urban wildlife conflicts, recognizing the 

personalities of wildlife and selective culling of bold individuals should be 

conducted for deliberate selection for shyness when developing wildlife 

management plans. Making wildlife shy away from humans is essential to urban 

wildlife management. The aim of this study is to review observed measures against 

human-urban wildlife conflicts in Japan and to propose a new direction for 

innovative and effective approaches that takes animals personality into account to 

mitigate urban-wildlife conflicts. For this review we will target deer as a model 

species because deer are among the most serious of problem-causing urban 

wildlife. 

 

Karytsas, S. An empirical analysis on awareness and intention adoption of 

residential ground source heat pump systems in greece // Energy Policy. - 123. - P. 

167-179. doi:10.1016/j.enpol.2018.08.001  

Residential heating, cooling and Domestic Hot Water (DHW) production are 

responsible for a significant part of the residential energy consumption in Greece, 

which is currently based on the consumption of fossil fuels. A solution for the 

reduction of fossil fuel use -and all the negative effects that their use implies- is the 

application of renewable energy technologies, among which Ground Source Heat 

Pump (GSHP) systems are included. The present study examined awareness and 

adoption intention issues concerning this technology in Greece, through the 

conduction of a questionnaire survey. Specifically, it investigated public's 

knowledge on issues involving this technology, intention of installing it in 

households, main information sources and installation barriers. Socioeconomic and 
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residence characteristics, as well as consumers’ preferences and attitudes affecting 

the knowledge and adoption issues were examined. Factors affecting the subjects 

under investigation are gender, age, education level, environmentally friendly 

behavior and awareness, as well as having an occupation, studies or interests 

related to environment, technology or engineering. Additionally, the intention of 

installing a GSHP system is affected by specific household characteristics, 

infrastructure and consumers’ preferences on characteristics of heating systems. In 

order to promote GSHPs, suitable financial incentives, regulatory improvements 

and awareness activities are required. 

 

Liu, X., Cheng, J., Zhang, G., Ding, W., Duan, L., Yang, J., Jiang, H. Engineering 

yeast for the production of breviscapine by genomic analysis and synthetic biology 

approaches // Nature Communications. - 9(1). doi:10.1038/s41467-018-02883-z  

The flavonoid extract from Erigeron breviscapus, breviscapine, has increasingly 

been used to treat cardio-and cerebrovascular diseases in China for more than 30 

years, and plant supply of E. breviscapus is becoming insufficient to satisfy the 

growing market demand. Here we report an alternative strategy for the supply of 

breviscapine by building a yeast cell factory using synthetic biology. We identify 

two key enzymes in the biosynthetic pathway (flavonoid-7-O-

glucuronosyltransferase and flavone-6-hydroxylase) from E. breviscapus genome 

and engineer yeast to produce breviscapine from glucose. After metabolic 

engineering and optimization of fed-batch fermentation, scutellarin and apigenin-7-

O-glucuronide, two major active ingredients of breviscapine, reach to 108 and 185 

mg l-1, respectively. Our study not only introduces an alternative source of these 

valuable compounds, but also provides an example of integrating genomics and 

synthetic biology knowledge for metabolic engineering of natural compounds. 
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Ludlow, A. T., Wong, M. S., Robin, J. D., Batten, K., Yuan, L., Lai, T. Shay, J. W. 

NOVA1 regulates hTERT splicing and cell growth in non-small cell lung cancer // 

Nature Communications. - 9(1). doi:10.1038/s41467-018-05582-x  

Alternative splicing is dysregulated in cancer and the reactivation of telomerase 

involves the splicing of TERT transcripts to produce full-length (FL) TERT. 

Knowledge about the splicing factors that enhance or silence FL hTERT is lacking. 

We identified splicing factors that reduced telomerase activity and shortened 

telomeres using a siRNA minigene reporter screen and a lung cancer cell 

bioinformatics approach. A lead candidate, NOVA1, when knocked down resulted 

in a shift in hTERT splicing to non-catalytic isoforms, reduced telomerase activity, 

and progressive telomere shortening. NOVA1 knockdown also significantly altered 

cancer cell growth in vitro and in xenografts. Genome engineering experiments 

reveal that NOVA1 promotes the inclusion of exons in the reverse transcriptase 

domain of hTERT resulting in the production of FL hTERT transcripts. Utilizing 

hTERT splicing as a model splicing event in cancer may provide new insights into 

potentially targetable dysregulated splicing factors in cancer. 

 

Lundin, M., Bergviken Rensfeldt, A., Hillman, T., Lantz-Andersson, A., & 

Peterson, L. Higher education dominance and siloed knowledge: A systematic 

review of flipped classroom research // International Journal of Educational 

Technology in Higher Education . - 15(1). doi:10.1186/s41239-018-0101-6  

This structured review examined (academic) publications on flipped or inverted 

classrooms based on all Scopus database (n = 530) references available until mid-

June 2016. The flipped or inverted classroom approach has gained widespread 

attention during the latest decade and is based on the idea of improving student 

learning by prepared self-studies via technology-based resources (‘flips’) followed 

by high-quality, in-class teaching and learning activities. However, only a few 

attempts have been made to review the knowledge of the field of interest more 

systematically. This article seeks to address this problem and investigates what 
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constitutes the research on flipped classrooms and, in particular, to examine the 

knowledge contributions with the field so far in relation to the wider research topic 

of educational technology. This review found that the current state of flipped 

classrooms as a field of interest is growing fast, with a slight conference preference 

and a focus on higher education and STEM (science, technology, engineering and 

math) area contributions, with the US as the predominant geographical context. It 

is concluded that studies on flipped classrooms are dominated by studies in higher 

education sector and are relatively local in character. The research tends not to 

interact beyond the two clusters of general education/educational technology and 

subject-specific areas. This implies that knowledge contributions related to the 

flipped classroom approach are relatively siloed and fragmented and have yet to 

stabilise. Academically and socially, the research is quite scattered, and only local 

evidence and experiences are available. The knowledge contributions within this 

field of interest seem to be anecdotal rather than systematically researched. To a 

large extent, the research lacks anchoring in, for example, learning theory or 

instructional design known from educational technology traditions and which 

would have helped much of the flipped classroom research to examine aspects of 

the flipped classroom approach more fully. 

 

Ming, Z., Nellippallil, A. B., Yan, Y., Wang, G., Goh, C. H., Allen, J. K., & 

Mistree, F. PDSIDES - A knowledge-based platform for decision support in the 

design of engineering systems // Journal of Computing and Information Science in 

Engineering. - 18(4). doi:10.1115/1.4040461  

We hypothesize that by providing decision support for designers we can speed up 

the design process and facilitate the creation of quality cost-effective designs. One 

of the challenges in providing design decision support is that the decision 

workflows embody various degrees of complexity due to the inherent complexity 

embodied in engineering systems. To tackle this, we propose a knowledge-based 

Platform for Decision Support in the Design of Engineering Systems (PDSIDES). 
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PDSIDES is built on our earlier works that are anchored in modeling decision-

related knowledge with templates using ontologies to facilitate execution and 

reuse. In this paper, we extend the ontological decision templates to a 

computational platform that provides knowledge-based decision support for three 

types of users, namely, template creators, template editors, and template 

implementers, in original design, adaptive design, and variant design, respectively. 

The efficacy of PDSIDES is demonstrated using a hot rod rolling system (HRRS) 

design example. 

 

Musavi, M., Friess, W. A., James, C., & Isherwood, J. C. Changing the face of 

STEM with stormwater research // International Journal of STEM Education. - 

5(1). doi:10.1186/s40594-018-0099-2  

Background: The University of Maine Stormwater Management and Research 

Team (SMART) program began in 2014 with the goal of creating a diverse 

science-technology-engineering-math (STEM) pathway with community water 

research. The program engages female and underrepresented minority high school 

students in locally relevant STEM research. It focuses on creating educational 

experiences that are active and relevant to students that build confidence, connect 

knowledge and skills directly to solving problems in local communities, and 

support student cultural identities. The core tools of the SMART program are 

resources and relationships: university-designed or commercial water data 

collection equipment, data loggers and chemistry supplies, on-campus science and 

engineering training for teacher-mentors and students, and a community mentor 

network. The program supports an annual summer institute that trains both 

students and teacher-mentors and academic-year student research projects. 

SMART groups are formed at local schools or community centers. Activities 

revolve around engaging students in citizen-science to expand their understanding 

of the environment, developing community strategies to address the complex 

problem of stormwater pollution, and using the tools of science, engineering, and 
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technology effectively. In addition, the program supports teachers and students in 

reaching out to local science and engineering professionals to form a mentor 

network for student research. Results: Over 3 years, 220 students and 25 teachers 

have been trained in the science and engineering of stormwater, having taken and 

recorded over 4000 local water measurements (i.e., temperature, conductivity, pH). 

In all cohorts to date, over 75% of student participants have self-identified as either 

female or a racial minority. Of approximately 125 currently college-eligible former 

and current SMART students, more than 41% have been accepted or are enrolled 

in a secondary STEM degree program. In pre- and post-program surveys, female 

and underrepresented minority students reported that SMART activities and their 

relationship with mentors have increased their awareness of how stormwater 

affects the community and increased their interest in pursuing a STEM career. 

Conclusion: With its focus on problem-solving at the community level, SMART 

supports students in active, local, and culturally relevant science and engineering 

experiences that contribute to building their confidence and affirming their 

decision to pursue post-secondary STEM careers. 

 

Okey, T. A. Indicators of marine ecosystem integrity for canada's pacific: An 

expert-based hierarchical approach // Science of the Total Environment. - 645. - P. 

1114-1125. doi:10.1016/j.scitotenv.2018.07.184  

There is great interest and rapid progress around the world in developing sets of 

indicators of marine ecosystem integrity for assessment and management. 

However, the complexity of coastal marine ecosystems can challenge such efforts. 

To address this challenge, an expert-based, hierarchical, and adaptive approach 

was developed with the objectives of healthy marine ecosystems and community 

partnerships in monitoring and management. Small sets of the top-ranked 

indicators of ecosystem integrity and associated human pressures were derived 

from expert-rankings of lists of identified candidate indicators of the status of, and 

pressures on, each of 17 ecosystem features, organized within 8 elements in turn 
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within 3 overlapping aspects of ecosystem health. Over 200 experts played a role 

in rating the relative value of 1035 candidate indicators. A panel of topic experts 

was assigned to each of the 17 ecosystem features to apply 21 weighted indicator 

selection criteria. Selection criteria and candidate indicators were identified 

through literature reviews, expert panels, and surveys, and they were evaluated in 

terms of the experts' judgements of importance to the health of Canada's Pacific 

marine ecosystems. This produced a flexible, robust, and adaptable approach to 

identifying representative sets of indicators for any scale and for any management 

unit within Canada's Pacific. At the broadest scale, it produced a top 20 list of 

ecosystem state and pressure indicators. These top indicators, or other sets selected 

for smaller regions, can then guide the development of both regional and nested 

local monitoring programs in a way that maximizes continuity while including 

locally unique values. This hierarchical expert-based approach was designed to 

address challenges of complexity and scale and to enable efficient selection of 

useful and representative sets of indicators of ecosystem integrity while also 

enabling the participation of broad government and stakeholder communities. 

 

Papp, C., Deeb, R. S., Booth, C., El-Sayed, A., & Freilicher, T. Bridging medical 

simulation with computer science and engineering: A growing field of study // 

Nurse Education Today. - 71. - P. 1-6. doi:10.1016/j.nedt.2018.08.011  

Background: Medical simulation has become an essential educational tool in the 

curricula of healthcare professionals. A literature review revealed a knowledge gap 

in healthcare simulation education with respect to the technological expertise 

required to operate highly sophisticated simulation equipment. With this 

motivation, a case study was designed to determine if implementing on-site 

technological expertise allows for the facile navigation of high fidelity manikins. 

Next, a research study was conducted to evaluate engineering students 

understanding of simulation, and their interest to attend a program in medical 

simulation. Objectives: To determine if on-site technological expertise lifts barriers 
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associated with manikin use and to assess levels of understanding and interest 

among engineering students following exposure to the technology used in 

healthcare simulation. Design: A prospective, descriptive study with pre-post 

surveys. Settings: The Nursing Skills and Simulation Center at a New England 

University campus. Participants: Engineering students attending 6 different 

engineering programs (Computer Science, Computer Engineering, Mechanical 

Engineering, Biomedical Engineering, Electrical Engineering and Technology 

Management) and having different educational levels (undergraduate and 

graduate). Methods: Two assessments were applied to engineering students 

attending a class on technology used in healthcare simulation. A pre-test measured 

the understanding and interest of students in the engineering/computer science 

courses before attending a simulation class. A post-test assessment measured their 

improvement in understanding and interest to learn more about simulation 

technologies. Results: Statistical analysis and comparisons of pre-and post-test 

assessments show a 23% gain in understanding of this field following exposure to 

the healthcare simulation class. Furthermore, post test results show greater than 

67% of those surveyed have an interest in attending a program in healthcare 

simulation. Conclusions: The results indicate the collaboration of nursing and 

engineering has lifted known barriers to simulation education, and reveal 

engineering students have an interest in the field of medical simulation. 

 

Rahmani, M., Chakoli, A. N., & Asnafi, A. R. Expectations of engineering 

researchers in university of tehran from researchgate as an academic social 

network // Iranian Journal of Information Processing Management. - 33(2). - P. 

707-726.  

The importance of investigative social networking site Researchgate services as a 

means to communicate, sharing of knowledge and experiences among researchers 

is known. This study aimed to identify expectations of engineering researchers 

from Researchgate as members of this network. This study is a survey and 
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descriptive research and the mixed method was used. The sample consisted of 12 

interviews in qualitative part and 144 researchers in questionnaire and quantitative 

research. The results showed that engineering researchers have highest 

membership on social networks LinkedIn and GoogleScholar following 

Researchgate, and on average, each researcher in research social networking sites 

more than two. In connection to the expectations from Researchgate, the 

component "communication with citation databases and the possibility of using 

their citation information" ranked first with the highest percentage of frequency. 

Knowing the number of citations is very important for researchers, so they expect 

RSNS reflect reliable feedback from their scholarly activities. Also they expect the 

most suitable criteria to facilitate and accelerate scientific-scholarly activities. 

 

Rosa, Á., Verstuyft, S., Brimont, A., Thourhout, D. V., & Sanchis, P. Microwave 

index engineering for slow-wave coplanar waveguides // Scientific Reports. - 8(1). 

doi:10.1038/s41598-018-24030-w  

Microwave index engineering has been investigated in order to properly design 

slow-wave coplanar waveguides suitable for a wide range of applications in 

microwave, photonics, plasmonics and metamaterials. The introduction and 

optimization of novel capacitive and inductive elements is proposed as a design 

approach to increase the microwave index while keeping the impedance close to 50 

 to ensure the compatibility with external electronic devices. The contribution of 

inductive and capacitive elements and their influence on the performance of the 

slow-wave coplanar waveguide has been systematically analyzed. As a result, a 

microwave index as high as 11.6 has been experimentally demonstrated in a 

frequency range up to 40 GHz which is, to the best of our knowledge, the largest 

microwave index obtained so far in coplanar waveguides. 
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Yang, L. Fuzzy cluster correlation mapping for online evaluation of teaching 

efficacy towards IoT study // Cognitive Systems Research. - 52. - P. 365-370. 

doi:10.1016/j.cogsys.2018.07.025  

This research investigates the TPACK structure and its technology integration self-

efficacy situation of 150 foreign language teachers, adopts cluster classification 

mapping fuzzy correlation clustering structure equation model to conduct route 

analysis on the relationship between them. The research shows that the foreign 

language teachers have insufficient preparation on TPACK and have low level of 

technology knowledge; their technology integration self-efficacy and various 

dimension levels are moderate, but they have insufficient confidence in integrating 

teaching through technology to enhance learning quality; The TPACK presents 

positive relation with the technology integration self-efficacy, and TPACK had 

positive prediction and significant influence on technology integration self-

efficacy, namely the knowledge structure of teachers (TPACK) is the motivation to 

their confidence in technology and teaching integration. 

 

Yoon, I. Comprehensive approach to calculate oxygen diffusivity of cementitious 

materials considering carbonation // International Journal of Concrete Structures 

and Materials. - 12(1). doi:10.1186/s40069-018-0242-y  

Oxygen diffusion would not be important for healthy concrete. Once concrete is 

carbonated, however, oxygen diffusion is very crucial to lead reinforcement 

corrosion. Therefore, oxygen is always a potential threat of reinforcement 

corrosion in concrete and oxygen diffusivity is a material parameter for service life 

determination and durability designing of the concrete. One of the simple 

approaches is to express the oxygen diffusivity of concrete by a multi-factor 

function, however, the influences of various factors on the oxygen diffusivity are 

still ambiguous. The purpose of this study is to establish a simple approach to 

calculate the oxygen diffusivity of (non)carbonated cementitious materials, which 

should be defined based on engineering and scientific knowledge of cement and 
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concrete materials. A lot of parameters affecting the oxygen diffusivity, such as the 

diffusivity in air, tortuosity, micro-structural properties of hardened cement paste, 

volumetric fraction of aggregate, are taken into consideration for cementitious 

materials. For carbonated cementitious materials, reduced porosity due to 

carbonation is considered for the oxygen diffusivity. 

 

Zhao, M. M., Chen, Y., Xue, L., Fan, T. T., & Emaneghemi, B. Greater health risk 

in wet season than in dry season in the yellow river of the lanzhou region // 

Science of the Total Environment. - 644. - P. 873-883. 

doi:10.1016/j.scitotenv.2018.07.006 

The Yellow River flows through Lanzhou city and is the only drinking water 

source for 3.6 million residents. Yet, little is known regarding the safety and 

quality of the Yellow River for resident consumption. To address this knowledge-

gap, water samples were collected from different sites within this section during 

the dry and wet seasons. Physico-chemical parameters and microbial community 

metrics were analyzed to assess the health risk associated with this Chinese mother 

river. Water quality of the river was better during the dry season (March–April) 

than in the wet season (September–October). Fifteen conventional physico-

chemical and biological indices, such as NH3-N, NO2 -N, total nitrate (TN), five 

day biochemical oxygen demand (BOD5), chemical oxygen demand (COD), 

volatile phenol (VP), and coliform abundances, generally exceeded acceptable 

standards. The average abundance of coliforms was 2.8 times that of acceptable 

standards in the dry season and 4.6 times the standards in the wet season. The 

concentration of the toxic metal As was more than two times than that of the 

national standard in waters from the wet season. Microbial community analysis 

also indicated that community diversity and species richness were positively 

correlated with the concentrations of several physico-chemical parameters. The 

results indicate that As and Cr6+ pose potential risk for human health through 

consumption by residents. Further, the results indicated that human activities are 
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the main causes of water pollution, and that long-term strict monitoring should be 

conducted to ensure the safety of drinking water consumption and the health of the 

environment. 

 

Forming solutions in an intelligent environment. Models of reasoning 
 

González-Valdez, J., Mayolo-Deloisa, K., & Rito-Palomares, M. Novel aspects 

and future trends in the use of aqueous two-phase systems as a bioengineering tool 

// Journal of Chemical Technology and Biotechnology. - 93(7). - P. 1836-1844. 

doi:10.1002/jctb.5434  

Traditionally, aqueous two-phase systems (ATPS) have been used as a liquid–

liquid extraction technique for the primary recovery and purification of biological 

samples. The enormous potential of their usage comes with great economical and 

technical advantages mainly due to the mild physicochemical environment. 

Nowadays, the use of ATPS as a bioengineering technique is approaching an era 

where new possibilities are being explored to maximize their use and 

implementation in the development of novel practical applications and tools. In 

this context, ‘intelligent’ polymers are being used as phase forming chemicals in 

ATPS in route to process integration. Extractive fermentation in ATPS is being re-

evaluated with the aim of effectively growing microorganisms while recovering 

their fermentation products in different phases. ATPS are also being used as a tool 

for refolding of proteins. There are also several innovative efforts being made 

towards implementing this bioengineering tool as a continuous process moving 

away from traditional batch operations. In general, the possibilities of 

implementing ATPS in different bioprocessing aspects are growing considerably 

and gaining importance. This review aims to present the novel trends in the use and 

development of ATPS strategies as complete bioengineering tools and to provide a 

full perspective of their possibilities in the near future. © 2017 Society of 

Chemical Industry. 
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Hatam, H., Aziz, F. A., Wan Hasan, W. Z., & Mohd Ariffina, M. K. A. Real time 

wireless monitoring and controlling of 3-D single point incremental tool // Journal 

of Computational and Theoretical Nanoscience. - 14(9). - P. 4586-4596. 

doi:10.1166/jctn.2017.6858  

Maintenance of machine tools can be improved significantly by analyzing the 

operating of manufacturing process with the real-time monitoring system for 3-D 

single point deformation measurements. Therefore, the process of manufacturing 

could be optimized with less cost. Recently, wireless technology and internet of 

things (IOT) applied on intelligent machine has witnessed a significant advance 

with augmented virtuality, the analysis and the process certainly would contribute 

to enhance the intelligence of that machine. This paper presents a group of the 

wireless sensors and 3D animation technologies for data monitoring and analyzing. 

Three degree of freedom robotic hand structure has been selected as a prototype to 

be form the process of the Single Point Incremental Forming (SPIF). The inverse 

kinematics problem of the conversion method for the position and orientation of 

robot manipulator has been addressed to transfer from Cartesian space to joint 

space. Algebraic and inverse kinematic solutions have been adopted to analyze the 

rotation, compound rotations and inverse rotations. Graphical User Interface (GUI) 

in MATLAB environment has been reported with the kinematic structure of a 

serial-link manipulator by using the Denavit-Hartenberg parameters and a 

homogeneous transform matrix in toolbox software based on mathematical 

modeling equations for the moving parts of the selected 3D robotic hand. 

Investigated the synchronization of real time of the moving axes data with the 

same monitored animated robot and the results was accurate representation and 

interpretation of the actual moving of the prototype (robot hand). Real robot hand 

and animated robot which it designed in Robotics Toolbox in MATLAB are 

similar in design and orientations of axes, but it differs in the time spent for every 

movement. It is found that this monitoring and controlling can be achieved with 
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using XBee Pro S1 capability as a wireless nodes with its built in microcontroller 

and suitable feedback sensors with minimum power consumption and less cost. 

 

Jaïdi, F., Labbene Ayachi, F., & Bouhoula, A. A methodology and toolkit for 

deploying reliable security policies in critical infrastructures // Security and 

Communication Networks, 2018. doi:10.1155/2018/7142170  

Substantial advances in Information and Communication Technologies (ICT) bring 

out novel concepts, solutions, trends, and challenges to integrate intelligent and 

autonomous systems in critical infrastructures. A new generation of ICT 

environments (such as smart cities, Internet of Things, edge-fog-social-cloud 

computing, and big data analytics) is emerging; it has different applications to 

critical domains (such as transportation, communication, finance, commerce, and 

healthcare) and different interconnections via multiple layers of public and private 

networks, forming a grid of critical cyberphysical infrastructures. Protecting 

sensitive and private data and services in critical infrastructures is, at the same 

time, a main objective and a great challenge for deploying secure systems. It 

essentially requires setting up trusted security policies. Unfortunately, security 

solutions should remain compliant and regularly updated to follow and track the 

evolution of security threats. To address this issue, we propose an advanced 

methodology for deploying and monitoring the compliance of trusted access 

control policies. Our proposal extends the traditional life cycle of access control 

policies with pertinent activities. It integrates formal and semiformal techniques 

allowing the specification, the verification, the implementation, the reverse-

engineering, the validation, the risk assessment, and the optimization of access 

control policies. To automate and facilitate the practice of our methodology, we 

introduce our system SVIRVRO that allows managing the extended life cycle of 

access control policies. We refer to an illustrative example to highlight the 

relevance of our contributions. 
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Majeed, A. Developing countries and internet-of-everything (IoE) // Paper 

presented at the 2017 IEEE 7th Annual Computing and Communication Workshop 

and Conference, CCWC 2017. doi:10.1109/CCWC.2017.7868459  

Various global development opportunities have been escalated through the Internet 

of Everything (IoE) with the potential of progressing Sustainable Development 

goals - dramatically accelerating and improving lives of millions. The emerging 

economies of developing countries with minimal investments have crafted a huge 

array of (IoE) technologies strongly demanding interoperability and 

interconnectivity that are affordable, scalable and available, significantly 

improving people's quality of life. Growing number of devices requiring 

interconnectivity referring to the concept of (IoE) headed beyond sensors, chips, 

computers and smartphones. The modern replete technology has enabled both 

synchronous and asynchronous communication without human interaction in many 

industrial processes, fleet management, stock exchanges, inventory systems and 

environment monitoring regardless of their extensive deployment. Information 

Communication Technology (ICT) is a fast evolving industry in developing 

countries, offering (IoE)'s huge potential of transformation and disruption. The 

global development challenges have emphasised the need for communication and 

due to (IoE) advancements, long-standing issues (health care, stock, management, 

cross-border, technology diffusion etc.) would be surmounted in an affordable and 

quick manner. The developing countries would turn-around with the help of a 

long-awaited (IoE) technology aiming at improving their economies and lives of 

millions of people. The key to increased usage is the interconnectedness of diverse 

range of devices which formerly were incompatible with each other. The 

interoperability between devices has rendered (IoE) both practical and possible and 

in accordance with the international communication standards. Research and 

industrial organisations have stipulated the formation of a hyper-connected society 

where tens of billions daily life objects and devices would communicate, forming a 

global network of smart devices. The successful provision of intelligent and smart 
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devices through (IoE) services leads to challenging security concerns especially in 

developing countries where communication and devices are cheap but there is a 

lack of secure (IoE) infrastructures. The current paper would envisage a secure 

architecture for diversely connected objects within developing countries. A secure 

configuration methodology of the bootstrapping scheme is proposed as a solution 

in this paper. The bootstrapping scheme is activated as soon as a new object get 

connected to an operational network. This method is feasible to secure the devices 

and avoid data exploitation within developing countries where communication 

across devices is still lacking protected infrastructures. A review of the Internet of 

Everything (IoE) is represented beneath, along with a brief portrayal of the 

applications and difficulties confronted by the (IoE). 

 

Rahmani, A. M., Gia, T. N., Negash, B., Anzanpour, A., Azimi, I., Jiang, M., & 

Liljeberg, P. Exploiting smart e-health gateways at the edge of healthcare internet-

of-things: A fog computing approach // Future Generation Computer Systems. - 

78. - P. 641-658. doi:10.1016/j.future.2017.02.014  

Current developments in ICTs such as in Internet-of-Things (IoT) and Cyber–

Physical Systems (CPS) allow us to develop healthcare solutions with more 

intelligent and prediction capabilities both for daily life (home/office) and in-

hospitals. In most of IoT-based healthcare systems, especially at smart homes or 

hospitals, a bridging point (i.e., gateway) is needed between sensor infrastructure 

network and the Internet. The gateway at the edge of the network often just 

performs basic functions such as translating between the protocols used in the 

Internet and sensor networks. These gateways have beneficial knowledge and 

constructive control over both the sensor network and the data to be transmitted 

through the Internet. In this paper, we exploit the strategic position of such 

gateways at the edge of the network to offer several higher-level services such as 

local storage, real-time local data processing, embedded data mining, etc., 

presenting thus a Smart e-Health Gateway. We then propose to exploit the concept 
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of Fog Computing in Healthcare IoT systems by forming a Geo-distributed 

intermediary layer of intelligence between sensor nodes and Cloud. By taking 

responsibility for handling some burdens of the sensor network and a remote 

healthcare center, our Fog-assisted system architecture can cope with many 

challenges in ubiquitous healthcare systems such as mobility, energy efficiency, 

scalability, and reliability issues. A successful implementation of Smart e-Health 

Gateways can enable massive deployment of ubiquitous health monitoring systems 

especially in clinical environments. We also present a prototype of a Smart e-

Health Gateway called UT-GATE where some of the discussed higher-level 

features have been implemented. We also implement an IoT-based Early Warning 

Score (EWS) health monitoring to practically show the efficiency and relevance of 

our system on addressing a medical case study. Our proof-of-concept design 

demonstrates an IoT-based health monitoring system with enhanced overall system 

intelligence, energy efficiency, mobility, performance, interoperability, security, 

and reliability. 

 

Rakkesh, S. T., Weerasinghe, A. R., & Ranasinghe, R. A. C. An intelligent 

highway traffic model using cooperative vehicle platooning techniques // Paper 

presented at the 3rd International Moratuwa Engineering Research Conference, 

MERCon 2017. - P. 170-175. doi:10.1109/MERCon.2017.7980476  

Since the contemporary historical periods onwards policy makers and research 

bodies are focusing on building highways connecting urban cities. Modern 

highways play a vital role in increasing the agglomeration benefits of commuters 

by reducing the travel time, emission levels, fuel consumption, travel fatigue, etc. 

With the recent progresses on intelligent transport systems (ITS) and vehicular ad-

hoc networks (VANET), new revolutionizing highway transportation solution 

proposals are getting released at rapid pace. Vehicular platooning is an emerging 

research area which tackles common traffic problems via cooperative adaptive 

cruise control (CACC) techniques by keeping minimal inter vehicular distances 
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using autonomous methods. In this paper, we select the Southern Expressway (E01 

Expressway) located in Sri Lanka as our study region and propose a cooperative 

vehicle platooning solution which performs better on selected comparison 

parameters than the non-cooperative methods. Since experimenting our solution 

directly on real traffic environments will introduce significant disturbances in usual 

traffic flow, we have followed the simulation procedure for evaluations. For our 

study, we have used PLEXE an open source simulation framework which extends 

VEINS vehicular network simulator and SUMO microscopic traffic simulator 

features. We have evaluated our solution using synthetic traffic data forming a 

platoon cluster of vehicles. 

 

Zhu, S., Guo, H., Xu, J., & Wu, S. Distance based user localization and tracking 

with mechanical ultrasonic beamforming // Paper presented at the 2018 

International Conference on Computing, Networking and Communications, ICNC 

2018. - P. 827-831. doi:10.1109/ICCNC.2018.8390385  

Many IoT smart systems such as smart homes require intelligent solutions to 

localize and track a user in a living space. Traditional solutions are either too 

simple in capability to reveal dynamic details or invasive in privacy leaking. This 

work designs and develops a novel noninvasive distance based user localization 

and tracking solution, DiLT, for smart systems. DiLT collects data by using 

commodity off-the-shelf ultrasonic sensors for minimal invasion on privacy, while 

adopting signal processing techniques to reveal detail dynamics embedded in the 

sensed data. DiLT consists of a mechanical ultrasonic beam-forming design for 

omni-space sensing, a contrastive divergence learning to localize a user and a 

binary back-off algorithm to track the motion of the user. It has been extensively 

evaluated in a research laboratory room and it demonstrates high effectiveness and 

accuracy in performance in the real environment. 
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Models of Discourse 
 

Alemu, M. N. A fuzzy model for chaotic time series prediction // International 

Journal of Innovative Computing, Information and Control. - 14(5). - P. 1767-

1786. doi:10.24507/ijicic.14.05.1767  

In this paper, a novel fuzzy time series predictor for prediction of chaotic time 

series data is proposed. Like the basic FTS prediction algorithms, the proposed 

FTS prediction method contains the four regular steps and an additional step. The 

proposed fuzzy predictor (PFP) uses fuzzy c-means clustering algorithms to define 

linguistic variables. Linguistic variables, in literature, are mostly represented by 

triangular membership functions, modified triangular membership functions or 

trapezoidal membership functions. Here, a method to find the optimum shape 

between the three kinds of membership functions is applied. TS fuzzy rules and 

inference model is used for prediction. Unlike other models, PFP has a T-norm 

selector. T-norm selector, during training phase, searches the best T-norm operator 

which results in minimum absolute error. Unlike most fuzzy time series predictors, 

PFP has an output validator. Output validator checks the validity of the output on 

occasions when PFP produces an invalid output. Invalid output occurs when the 

output lies outside the universe of discourse, U. In this case, PFP replaces the result 

with an output having inputs with similar characteristics to inputs that produce 

invalid output. To find the best much the minimum of n-dimension Euclidian 

distance between input training data points is used. The performance of PFP is 

compared with other models in the literature using the Mackay-Glass time series 

and Box-Jenkins gas furnace data. Simulation results show the best performance in 

terms of MSE. This accuracy was achieved by carefully searching optimum shape 

of MF and the best T-norms in addition to adopting the preferred methods at each 4 

steps of basic time series prediction algorithm. 

 



 

732 

 

Alexandridis, K., Takemura, S., Webb, A., Lausche, B., Culter, J., & Sato, T. 

Semantic knowledge network inference across a range of stakeholders and 

communities of practice // Environmental Modelling and Software. - 109. - P. 202-

222. doi:10.1016/j.envsoft.2018.08.026  

This paper provides empirical and experimental assessments of thematic 

knowledge discourses based on two case studies in the US Virgin Islands and 

Florida. We utilize a latent semantic indexing analysis over natural language 

corpus to classify and categorize knowledge categories. We computed TF*IDF 

scores and associated co-occurrence Jaccard similarity scores to construct semantic 

knowledge networks. Using network analysis, we computed structural metrics over 

four composite groups: neighbor-based, centrality, equivalence and position. The 

analysis show that structural network characteristics of environmental knowledge 

can exponentially predict associations between knowledge categories. We show 

that connectivity play a critical role on acquisition, representation, and diffusion 

patterns of knowledge within local communities. We provide evidence of a global 

prevalence of a shared knowledge core. We show that core social-ecological 

attributes of knowledge follow scale-free, power law distributions and stable, 

equilibrium network structures. We identify two distinct models of bidirectional 

translation: a bottom-up and a top-down. 

 

An layo, B. Overeating and mindfulness in ancient india // Mindfulness. - 9(5). - 

P. 1648-1654. doi:10.1007/s12671-018-1009-x  

Reviews of relevant research point to the efficacy of mindfulness-based 

interventions (MBIs) in reducing tendencies toward overeating and in leading to 

weight reduction. In this article, I present an early Buddhist perspective on the 

potential of mindfulness practice in this respect, based on examining a discourse 

that reports the Buddha himself giving instructions on mindful eating to a local 

king. The discourse in question shows that the current employment of mindfulness 

for such purposes is not a recent innovation but rather has an antecedent in early 
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Buddhist texts. I also relate a recent model of three steps for reducing eating 

disorders to the early Buddhist teaching on how seeing the gratification and the 

disadvantage can lead to release from craving-dominated ways of behavior. 

 

amprag, N. Innovative post-neoliberal policy as a way out of crisis? another 

reflection on the case of urban decline in detroit // City, Territory and Architecture. 

- 5(1). doi:10.1186/s40410-018-0078-4  

Introduction: Many scholars have discussed urban decline, and one of the 

emerging discourses has called for redefining the crisis as an opportunity to 

establish new urban governance models. This paper evaluates the outcomes of such 

innovative approaches to managing urban decline by identifying its major 

implementation challenges, effects and outcomes, and pointing out long-term 

development perspectives. Case description: The focus was on Detroit, the 

‘greatest failure’ among the troubled large cities in the US, whose municipal 

government, policy makers and elites have invested a great deal of effort to stem 

the city’s rapid decline. Discussion and evaluation: Of particular interest was the 

period since 2013 when the city government declared bankruptcy. An innovative 

strategy based on stabilisation, recovery, and irreversible degrowth was then 

embraced. The research method to investigate the efficiency of its implementation 

is centered on analysis of the secondary literature, strategies and official 

documents designed by the local government and private foundations in Detroit, as 

well as of supporting news reports. Conclusions: In conclusion, besides the 

importance of redefining approaches to urban policy-making in declining cities, the 

study illustrated the necessity of developing equally innovative alternative ways 

for their successful implementation. 

 

Dawley, W. From wrestling with monsters to wrestling with god: Masculinities, 

“spirituality,” and the group-ization of religious life in northern costa rica [Da luta 

com monstros à luta com deus: Masculinidades, “espiritualidade”, e o agrupamento 



 

734 

 

da vida religiosa no Norte da Costa Rica] // Anthropological Quarterly. - 91(1). - P. 

79-131. doi:10.1353/anq.2018.0003  

This piece explores the support group movement’s role in restructuring Latin 

American religion and contributing to the trans-denominational and trans-secular 

spread of the “reformation of machismo”—Elizabeth Brusco’s (2010) name for 

Latin American evangelicalism’s focus on transforming men and masculinity. 

Using ethnographic data from two years of fieldwork in an urbanizing area of 

northern Costa Rica and life history interviews with men from three churches and 

three men’s groups there, this article argues that a region-wide popular discourse 

about a “crisis of masculinity/ma-chismo” and a “crisis of the family” has 

broadened the appeal of efforts to transform men and masculinity—not only 

among most churches, but especially among a proliferating number of trans-

denominational and non-religious men’s groups that are modeled implicitly on all-

male Alcoholics Anonymous groups, which are extraordinarily popular throughout 

Latin America. This essay’s argument borrows from Wuthnow’s analysis of “the 

restructuring of [North] American religion” under the influence of the support 

group movement (1988, 1994a, 1994b, 1998), but it also employs an 

historiographic approach, exploring the origins of this restructuring of Latin 

American religion in the same “Methodist model” of social organization that has 

driven evangelical growth throughout the Americas (and men’s conversions 

especially) during times of social change and male social dislocation (Martin 

1990). The conversion histories of two Catholic men are used to illustrate how it is 

participation in these groups, rather than formal conversion, that transforms many 

men’s lives, their gender identities, and their relationships with others. Finally, the 

possible contributions of this research to anthropological studies of religion, ethics, 

and morality are explored, in particular the role that models of social organization 

might play in the spread of new ethical practices, discourses, or identity models. 
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Djonov, E., & Van Leeuwen, T. Social media as semiotic technology and social 

practice: The case of ResearchGate’s design and its potential to transform social 

practice // Social Semiotics. - 28(5). - P. 641-664. 

doi:10.1080/10350330.2018.1504715  

This article addresses the need for critical approaches to social media by bridging 

the focus on language and other semiotic resources that characterises discourse 

studies with the broader perspective on social media as social, cultural, economic 

and technological constructs that dominates media and cultural studies. 

Specifically, we propose a model for analysing how social media as semiotic 

technologies, that is, technologies designed to enable and constrain meaning-

making, may transform social practices. By incorporating Van Leeuwen’s [2008. 

Discourse and Practice: New Tools for Critical Analysis. London: Oxford 

University Press] framework for the critical analysis of discourse and social 

practice, the model extends the social semiotic approach developed in recent 

critical multimodal studies of software such as PowerPoint to social media, which 

function primarily to provide platforms for and commodify social practices, rather 

than to offer rich arrays of semiotic resources for creating multimodal texts and 

artefacts. Using the academic social network site ResearchGate and the practice of 

research peer review, we illustrate the model’s capacity to account for the ways the 

design of social media platforms–through the semiotic resources they make 

available and the ways these are presented–enables and constrains their users’ 

ability to perform key social practices and has the potential to transform these 

practices. 

 

Huang, J., Hmelo-Silver, C. E., Jordan, R., Gray, S., Frensley, T., Newman, G., & 

Stern, M. J. Scientific discourse of citizen scientists: Models as a boundary object 

for collaborative problem solving // Computers in Human Behavior. - 87. - P. 480-

492. doi:10.1016/j.chb.2018.04.004  
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In this study, we examine the nature of scientific discourse among participants 

enrolled in two citizen science projects as they engage in collaborative modeling 

and problem solving. Specifically, we explore the nature of their conversation as 

they use, the Mental Modeler, an online collaborative modeling tool to facilitate 

science engagement, systems-thinking and reasoning. This paper applies an 

analytical approach that uses visual representations and the discourse around 

building these representations to understand the shifts in scientific discourse and 

interpret complex interaction patterns between participants and facilitators in the 

computer-based learning environment. Findings suggest that the Mental Modeler 

serves as a boundary object that empowers participants and facilitators to 

collaboratively engage with scientific topics and practices through the development 

of scientific discourse and deeper learning in problem solving contexts. Findings 

shows patterns for group modeling in terms of shifting from bottom-up level to 

top-down level of discussions. In addition, the results show greater group 

collaboration and interaction when participants engage in the discussion by using 

the Mental Modeler to plan and model the citizen science projects. 

 

Intellectual knowledge bases 
 

Burns, D., Devitt, A., McNamara, G., O'Hara, J., & Brown, M. Is it all memory 

recall? an empirical investigation of intellectual skill requirements in leaving 

certificate examination papers in ireland // Irish Educational Studies. - 37(3). - P. 

351-372. doi:10.1080/03323315.2018.1484300  

The terminal examination of post-primary education in Ireland, the Leaving 

Certificate, is often criticised for the reliance on memory recall over higher order 

thinking skills in the assessment process. In order to examine the evidence base for 

these critiques, this article presents an empirical investigation of the intellectual 

skills and knowledge domains implicit in the tasks in the written examination 
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papers of 23 subjects in the Leaving Certificate in Ireland from 2005 to 2010. Data 

were collected from two sources: examination papers and student interviews. In an 

in-depth document analysis of the examination papers, 14,910 occurrences of 

command verbs were coded for the intellectual skill and knowledge domains 

required by the assessment task. As the same verb can require different intellectual 

skills in different subjects and in different tasks, each occurrence of every verb was 

assigned a specific value depending on its context. The article presents the 

frequencies and distributions of intellectual skills and knowledge domains within 

and across subjects. In light of key points in the literature search, the findings 

indicate concern regarding the level of challenge and stimulation for the 

development of students of the Leaving Certificate. 

 

Dew, A., Dowse, L., Athanassiou, U., & Trollor, J. Current representation of 

people with intellectual disability in australian mental health policy: The need for 

inclusive policy development // Journal of Policy and Practice in Intellectual 

Disabilities. - 15(2). - P. 136-144. doi:10.1111/jppi.12239  

People with intellectual disability in Australia experience poor mental health, are 

underrepresented in mental health policy, and encounter major barriers in 

accessing mental health services and treatments. This study interrogated the current 

representation of people with intellectual disability and recommended strategies to 

enhance the inclusion of intellectual disability in mental health policy. A policy 

analysis framework was developed that included context, stakeholders, process, 

and content. Nine pieces of Australian mental health legislation and 37 mental 

health policy documents were analyzed using the framework. Fifteen of the 37 

documents included mention of intellectual disability with limited attention to the 

specific mental health needs of people with intellectual disability and mental 

illness. Only two documents identified specific strategies or measurable actions 

and targets to improve the access of people with intellectual disability and mental 

illness to mental health services. The documents’ strengths that may be applied to 
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develop inclusive intellectual disability mental health policy included being values-

based, recognizing diversity, taking a life-course approach, focusing on workforce 

development, and ensuring checks and balances. An inclusive approach to the 

development and implementation of intellectual disability mental health policy will 

best meet the mental health needs of individuals with intellectual disability. An 

inclusive policy approach will be based on a sound evidence-base and include a 

comprehensive understanding of the context in which the policy is developed; 

consultation with key stakeholders including people with intellectual disability and 

mental illness, their family and carers, and those who work with them; cross-sector 

collaboration and workforce training. An inclusive approach to the development 

and implementation of intellectual disability mental health policy using an 

integrated knowledge translation approach will address the current lack of attention 

to the important area of how to best meet the mental health needs of individuals 

with intellectual disability. 

 

Durst, S., & Bruns, G. Visualization of IC for improving green innovations in 

SMEs // Intellectual capital management as a driver of sustainability: Perspectives 

for organizations and society. - P. 139-155. doi:10.1007/978-3-319-79051-0_8  

Investments in sustainable practices, such as green innovations are expected to 

increase both an organization's long-term survival and its operational performance. 

Sustainable development of organizations is driven by organizations' ability to 

continuously exploit their base of or access to intellectual capital (IC)/ knowledge. 

Thus, organizations of each kind need to integrate the management of 

IC/knowledge into their overall strategic efforts. Taking the relevance of IC 

management for organizations' sustainability and growth intents, the visualization 

of IC should be a critical component of organizations' IC management. Against 

this background, the purpose of this chapter is to explore and discuss the benefits 

of IC visualization for sustainable development of organizations. More precisely, 

the focus is on IC visualization for green innovation activities in smaller 
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companies. Smaller firms have been chosen because the resource constraints create 

unique challenges for both sustainability and growth. Based on a theoretical 

discussion a set of guidelines for improving green innovations in SMEs taking into 

account their IC is proposed. 

 

Embregts, P. J. C. M., Taminiau, E. F., Heerkens, L., Schippers, A. P., & van 

Hove, G. Collaboration in inclusive research: Competencies considered important 

for people with and without intellectual disabilities // Journal of Policy and 

Practice in Intellectual Disabilities. - 15(3). - P. 193-201. doi:10.1111/jppi.12248  

With inclusive research being an emerging field of interest, there is growing 

recognition that establishing collaborative relationships between researchers with 

and without ID entails specific demands. However, since studies on collaboration 

in inclusive research merely provide individual reports on experiences and 

challenges in one particular research project, building a shared knowledge base of 

concrete competencies considered important for those involved merits attention. 

This study contributes to a shared knowledge base in asking people with and 

without ID with (experiential) knowledge of inclusive research for competencies 

they consider important in collaborating in inclusive research in general, that is, 

without reference to a specific research project they participated in. Researchers 

with and without ID, coaches, policy makers, and teachers involved in the 

education of people with ID participated in this study. Data were collected from a 

focus group, individual interviews, and expert meetings. Qualitative analysis was 

carried out immediately after each moment of data collection, providing the use of 

increasing insights in each consecutive phase of data collection. Participants 

describe that establishing collaborative relationships between researchers with and 

without ID in inclusive research requires the commitment of both parties. They 

mentioned concrete competencies they consider important for people with and 

without ID to collaborate in inclusive research in the categories: building a mutual 

relationship, communicating, achieving a collaboration in which everyone 
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involved can contribute, being aware of skills and developmental needs, and being 

aware of impact. Clearly, describing competencies for people with and without ID 

is not intended to exclude anyone who does not possess these competencies from 

collaboration in inclusive research. However to avoid “tokenism,” this study might 

contribute to effective participation of people with ID in inclusive research in 

providing concrete competencies considered important in collaboration. 

 

Gaede, J., & Rowlands, I. H. Visualizing social acceptance research: A 

bibliometric review of the social acceptance literature for energy technology and 

fuels // Energy Research and Social Science. - 40. - P. 142-158. 

doi:10.1016/j.erss.2017.12.006  

This paper conducts content and bibliometric analysis of 857 articles representing 

the knowledge domain for the social acceptance of energy technology and fuels. 

The objective is to identify basic trends and characteristics in the literature, identify 

current research fronts and pivotal papers therein, and map these fronts to their 

respective intellectual bases. We accomplish this by analyzing metadata, keyword 

use and citation networks within our dataset. We conclude with an evaluation of 

influence, structure, and collaboration and interdisciplinary dialogue in the field. 

 

Globa, L., Kurdecha, V., Ishchenko, I., Zakharchuk, A., & Kunieva, N. The 

intellectual IoT-system for monitoring the base station quality of service // Paper 

presented at the 2018 IEEE International Black Sea Conference on 

Communications and Networking, BlackSeaCom 2018. 

doi:10.1109/BlackSeaCom.2018.8433715  

The operator needs to process large volumes of data in the Internet of Things 

systems. There is not enough simple and statistical data analysis methods when 

operating with a large volume of data. The paper deals with the approach to big 

data analyses that use of fuzzy logic and fuzzy knowledge base for big data 

processing. The mathematical methods that allow to obtain efficiently the required 
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solution in conditions of high performance requirements are considered. The 

discussed mathematical methods were tested for the base station quality of service 

determination. The proposed approach is efficient for big data processing. 

 

Gravitt, P. E., Landy, R., & Schiffman, M. How confident can we be in the current 

guidelines for exiting cervical screening? // Preventive Medicine. - 114. - P. 188-

192. doi:10.1016/j.ypmed.2018.07.005  

Current US guidelines recommend against cervical screening beyond age 65 in 

women who have had adequate negative screening. In anticipation of the next 

round of evidence review and guideline updates, we provide a critical review of the 

evidence supporting the exiting recommendation in the US, highlighting both 

practice changes and new insights into the epidemiology and natural history of 

HPV and cervical cancer. Current recommendations are based, by necessity, on 

cytology alone, and will be limited in generalizability to evolving screening 

strategies with co-testing and primary HPV testing. The lack of empirical data to 

define what constitutes ‘adequate recent screening with negative results’ is 

compounded by difficulties in predicting future risk without consideration of 

concepts of HPV latency and cohort effects of changing sexual behaviour in US 

women over time. We urge caution in extrapolating past risk experience in post-

menopausal women to today's population, and suggest study designs to strengthen 

the evidence base in well-screened older women. We further recommend building 

the qualitative evidence base to better define the harms and benefits of screening 

among older women. Extending the lifetime of screening is a matter of finding the 

appropriate balance of benefits of cancer reduction and limitation of harms and 

costs of ‘overscreening’. This will require moving beyond current emphasis on 

number of colposcopies as the metric of harm. Our commentary is meant to 

stimulate intellectual debate regarding the certainty of our existing knowledge base 

and set clear research priorities for the future. 
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Heersmink, R., & Knight, S. Distributed learning: Educating and assessing 

extended cognitive systems // Philosophical Psychology. - 31(6). - P. 969-990. 

doi:10.1080/09515089.2018.1469122  

Extended and distributed cognition theories argue that human cognitive systems 

sometimes include non-biological objects. On these views, the physical 

supervenience base of cognitive systems is thus not the biological brain or even the 

embodied organism, but an organism-plus-artifacts. In this paper, we provide a 

novel account of the implications of these views for learning, education, and 

assessment. We start by conceptualizing how we learn to assemble extended 

cognitive systems by internalizing cultural norms and practices. Having a better 

grip on how extended cognitive systems are assembled, we focus on the question: 

If our cognition extends, how should we educate and assess such extended 

cognitive systems? We suggest various ways to minimize possible negative effects 

of extending one’s cognition and to efficiently find and organize (online) 

information by adopting a virtue epistemology approach. Educational and 

assessment implications are foregrounded, particularly in the case of Danish 

students’ use of the internet during exams. 

 

Lee, T., Cheng, Y. C., & Ko, J. Curriculum reform with a school-based approach: 

Intellectual, structural and cultural challenges // School Leadership and 

Management. - 38(3). - P. 278-301. doi:10.1080/13632434.2017.1386647  

Curriculum reform with a school-based approach is often assumed to offer schools 

and teachers autonomy at the site level, thus enabling them to develop a school-

based curriculum and pedagogies to better fit the needs of students. Over the past 

decade, school-based curriculum development in Hong Kong has encountered 

issues that deserve worldwide attention and discussion. By reviewing the 

experiences of two schools in Hong Kong and drawing on international evidence, 

this study identifies key challenges and difficulties in school-based curriculum 

reform in three areas. Intellectually, there is a lack of a strong and broad shared 
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knowledge base for curriculum development. As a result, most school-based 

curriculum initiatives have been piecemeal, fragmented and shallow. Structurally, 

many teachers have wasted time ‘re-inventing the wheel’ when developing school-

based curricula. This effort has left them without sufficient time and energy to be 

effective in teaching. Culturally, reliance on school management to steer school-

based reforms has prevented the development of a new culture in which teachers 

have the autonomy to make changes in their daily practices. Without cultural 

changes, curriculum reforms are not sustainable or effective. This study proposes a 

cooperative platform that integrates the strengths of central intelligence and 

school-based initiatives to maximise support for curriculum development at the 

teacher, school-site and system levels. 

 

Nosova, S. S., Meshkov, S. A., Stroev, P. V., Meshkova, G. V., & Boyar-

Sozonovitch, A. S. Digital technologies as a new vector in the growth of 

innovativeness and competitiveness of industrial enterpriSES // International 

Journal of Civil Engineering and Technology. - 9(6). - P. 1411-1422.  

The work gives the scientific grounds and analyzes innovative activities of 

industrial enterprises aimed at active innovation stimulation and oriented at the 

rational construction of the state’s strategy. It allows revealing new and improving 

the existing competitive edges, related to the scale of scientific and technical 

potential, both at a state and business levels. It is argued that in the current socio-

economic conditions, considering the world situation, the most promising areas for 

the development of innovation in the domestic economy is high technologies 

production. The specific areas of the Russian economy are under study currently: - 

The necessity for co-operation between the representatives of science, business, 

and state; - The essential role of knowledge, innovation market, clusters, etc. being 

important for the choice of priority directions for the development of the 

innovation. These directions should consider the international organizational, 

scientific, technical and technological expectations and tendencies in the national 
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development. While the national development is to determine competitiveness and 

to form competitive edges of the Russian economy, providing the economic 

growth due to the development of the Russian economy’s real sector. An 

assessment of the role of the digital economy as a factor affecting the increase of 

innovation development, the concentration of production, innovative regional 

clusters, facilitating the development and the use of digital technologies and new 

technological bases, growing innovativeness and competitiveness of the Russian 

economy, as well as for the problems of coordination in general. 

 

Expert systems 
 

Al-Salemi, B., Ayob, M., & Noah, S. A. M. Feature ranking for enhancing 

boosting-based multi-label text categorization // Expert Systems with Applications. 

- 113. - P. 531-543. doi:10.1016/j.eswa.2018.07.024  

Boosting algorithms have been proved effective for multi-label learning. As 

ensemble learning algorithms, boosting algorithms build classifiers by composing 

a set of weak hypotheses. The high computational cost of boosting algorithms in 

learning from large volumes of data such as text categorization datasets is a real 

challenge. Most boosting algorithms, such as AdaBoost.MH, iteratively examine 

all training features to generate the weak hypotheses, which increases the learning 

time. RFBoost was introduced to manage this problem based on a rank-and-filter 

strategy in which it first ranks the training features and then, in each learning 

iteration, filters and uses only a subset of the highest-ranked features to construct 

the weak hypotheses. This step ensures accelerated learning time for RFBoost 

compared to AdaBoost.MH, as the weak hypotheses produced in each iteration are 

reduced to a very small number. As feature ranking is the core idea of RFBoost, 

this paper presents and investigates seven feature ranking methods (information 

gain, chi-square, GSS-coefficient, mutual information, odds ratio, F1 score, and 

accuracy) in order to improve RFBoost's performance. Moreover, an accelerated 
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version of RFBoost, called RFBoost1, is also introduced. Rather than filtering a 

subset of the highest-ranked features, FBoost1 selects only one feature, based on 

its weight, to build a new weak hypothesis. Experimental results on four 

benchmark datasets for multi-label text categorization) Reuters-21578, 20-

Newsgroups, OHSUMED, and TMC2007(demonstrate that among the methods 

evaluated for feature ranking, mutual information yields the best performance for 

RFBoost. In addition, the results prove that RFBoost statistically outperforms both 

RFBoost1 and AdaBoost.MH on all datasets. Finally, RFBoost1 proved more 

efficient than AdaBoost.MH, making it a better alternative for addressing 

classification problems in real-life applications and expert systems. 

 

Bergeron, F., Bouchard, K., Gaboury, S., & Giroux, S. Tracking objects within a 

smart home // Expert Systems with Applications. - 113. -P. 428-442. 

doi:10.1016/j.eswa.2018.07.009  

This paper presents a novel indoor tracking system built with common data mining 

techniques on radio frequency identification (RFID) tags readings. The system 

allows tracking of several objects in real-time in a smart home context and is a 

building block toward the deployment of an expert system to enable aging in place 

through technology. The indoor localization is modelled as a classification 

problem, instead of a regression problem as commonly seen in the literature. The 

paper is divided in two parts. The first one focuses on the ground truth collection 

that led to the model construction. The second part focuses on the filters that were 

designed to enable this model to be used in real-time in the smart home as a 

tracking software. Results from the first part show that most classifiers perform 

well on the static positioning of RFID tags task, with a random forest of 100 trees 

performing best at 97% accuracy and 0.9740974 F-Measure. However, collecting 

data to train the classifier is a long and tedious process. Results from the second 

part indicate that the accuracy of the random forest drops significantly when 

confronted with human interference. With the help of some filters, the tracking 



 

746 

 

accuracy of objects can still be as high as 75%. Those results confirm that using 

passive RFID tags for an indoor tracking system is viable. Our system is easy to 

deploy and more flexible than trilateration or fingerprinting systems. 

 

Cerqueti, R., Ferraro, G., & Iovanella, A. A new measure for community structures 

through indirect social connections // Expert Systems with Applications. - 114. - P. 

196-209. doi:10.1016/j.eswa.2018.07.040  

Based on an expert systems approach, the issue of community detection can be 

conceptualized as a clustering model for networks. Building upon this further, 

community structure can be measured through a clustering coefficient, which is 

generated from the number of existing triangles around the nodes over the number 

of triangles that can be hypothetically constructed. This paper provides a new 

definition of the clustering coefficient for weighted networks under a generalized 

definition of triangles. Specifically, a novel concept of triangles is introduced, 

based on the assumption that, should the aggregate weight of two arcs be strong 

enough, a link between the uncommon nodes can be induced. Beyond the intuitive 

meaning of such generalized triangles in the social context, we also explore the 

usefulness of them for gaining insights into the topological structure of the 

underlying network. Empirical experiments on the standard networks of 500 

commercial US airports and on the nervous system of the Caenorhabditis elegans 

support the theoretical framework and allow a comparison between our proposal 

and the standard definition of clustering coefficient.v 

 

Comesaña-Campos, A., Cerqueiro-Pequeño, J., & Bouza-Rodríguez, J. B. The 

value index as a decision support tool applied to a new system for evaluating and 

selecting design alternatives // Expert Systems with Applications. - 113. - P. 278-

300. doi:10.1016/j.eswa.2018.05.033  

The process for evaluating and selecting design alternatives is a key stage in the 

development of a product and can, in essence, be considered a decision-making 
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process. In order to manage this process, Value Methodologies are considered as 

an important decision support tool, especially by means of the calculation of the 

Value Index factor, Ivf, for each one of the product functions as a representation of 

its ‘satisfaction’-to-cost relationship. However, given the subjective nature of the 

‘satisfaction’ metric used in its calculation, the process of formulating the Value 

Index for the different product functions is a complex matter. In this paper, a novel 

expert system is described for evaluating and selecting design alternatives based on 

the development of a new methodology for calculating the Value Index factor. The 

system takes into account efficient management of the uncertainty inherent in the 

operations by using two concurrent fuzzy-inference processes. The first of these 

processes manages the determination of the Value Index factor, while the second 

calculates the Perceived Value factor, a term associated with the risk derived from 

not modifying the initial parameters in the calculation of the Value Index itself. An 

autonomous decision system is thus obtained that not only evaluates, selects and 

recommends the best design alternative, but which also determines the strength of 

the selection. In addition to the description of this system, a case study is presented 

that shows the potential benefits obtained from the new methods thus developed. 

These methods make it possible to improve the use of Value Indices as decision 

factors in the design process and also to provide new perspectives on the selection 

of alternatives in the context of Value Methodologies. 

 

Demir, L., Akp nar, M. E., Araz, C., & Ilg n, M. A. A green supplier evaluation 

system based on a new multi-criteria sorting method: VIKORSORT // Expert 

Systems with Applications. - 114. - P. 479-487. doi:10.1016/j.eswa.2018.07.071  

Depleting natural resources and limited amount of landfill areas have forced many 

governments to impose stricter measures on environmental performance. In order 

to comply with those measures and to have a better environmental image, 

companies are investing heavily in environmental, social and economic 

responsibility issues. Moreover, they continuously track the environmental 
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performance of their suppliers. Many green supplier evaluation and ranking 

methodologies were proposed in the literature in order to assist companies in the 

environmental performance evaluation of suppliers. However, the number of 

studies on the sorting of suppliers based on environmental criteria is very limited. 

In this study, we fill this research gap by proposing a novel VIKOR-based green 

supplier sorting methodology called VIKORSORT. This methodology evaluates 

the environmental performance of suppliers and sorts them into the predefined 

ordered classes. The proposed methodology can easily be embedded into an expert 

system which can suggest a suitable green supplier development program for each 

class. 

 

Dora, L., Agrawal, S., Panda, R., & Abraham, A. Nested cross-validation based 

adaptive sparse representation algorithm and its application to pathological brain 

classification // Expert Systems with Applications. - 114. - P. 313-321. 

doi:10.1016/j.eswa.2018.07.039  

Brain disease such as brain tumor, Alzheimer's disease, etc. is a major public 

health problem, and the main cause of death worldwide. Expert systems are 

gaining much attention in the medical image analysis field for the clinical 

treatment and follow up study. Traditional sparse representation based classifiers 

use a random subset in a limited range. It suffers from the problem of repetition of 

the training samples which may prevent obtaining optimal subset having all 

variations. To overcome this problem, nested cross-validation based adaptive 

sparse representation algorithm is newly proposed. The novelty of the work are: (i) 

a novel strategy for optimal subset selection, (ii) adaptively selects an optimal 

subset, (iii) ability to overcome the problems like overfitting, underfitting and bias 

results, (iv) better accuracy in all variations of training samples, and (v) newly 

applied to pathological brain classification problem. The proposed system is based 

on a hybrid methodology of feature selection followed by classification. The gray 

level co-occurrence matrix is used to extract the spatial texture feature vectors of 
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the brain MRI samples. The nested cross-validation based adaptive sparse 

representation algorithm is used for classification. It uses a nested cross-validation 

technique to obtain the optimal value of the subset size (N) based on maximum 

classification accuracy. The results demonstrate the superiority of the proposed 

algorithm over the state-of-the-art methods. 

 

Hielscher, T., Niemann, U., Preim, B., Völzke, H., Ittermann, T., & Spiliopoulou, 

M. A framework for expert-driven subpopulation discovery and evaluation using 

subspace clustering for epidemiological data // Expert Systems with Applications. - 

113. - P. 147-160. doi:10.1016/j.eswa.2018.07.003  

Objective: We propose an intelligent system that assists epidemiology experts in 

analysing the data of a population-based epidemiological study, in identifying 

relevant variables for an outcome and subpopulations with increased disease 

prevalence, and in validating the findings concerning variables and subpopulations 

in a further, expert-specified cohort. At present, the study of an outcome on a 

population-based cohort is hypothesis-driven, i.e. the expert must specify the 

variables to be studied. Our approach rather operates in a data-driven, semi-

automated way, enabling the expert to identify variables of relevance and generate 

hypotheses on them. Methods: Our system DIVA supports the Discovery, 

Inspection and VAlidation of subpopulations with increased prevalence of an 

outcome, without requiring parameter tuning. DIVA takes as input the cohort of an 

epidemiological population-based study with all variables specified in the study's 

protocol, as well as inputs from the expert on the similarity of a small number of 

cohort participants. DIVA uses semi-supervised subspace clustering and subspace 

construction to identify sets of variables – subspaces – that promote participant 

similarity with respect to the outcome and with respect to the expert inputs, and 

then discovers subpopulations with increased outcome prevalence in those 

subspaces (DIVA module “DRESS”). DIVA uses visual analytics techniques to 

assist the expert in juxtaposing, filtering and inspecting the characteristics of these 
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subpopulations (web-based DIVA module “D-INSPECTOR”). If the expert has 

access to a second cohort on a comparable population, DIVA aligns the cohort 

used for discovery to this second cohort, and then checks whether the 

subpopulations found in the original cohort are also present in the second one 

(DIVA module “VALIDATOR”). Results: We applied DIVA to the third wave 

(SHIP-2) of the SHIP-CORE cohort of the Study of Health in Pomerania (Völzke 

et al., 2011) for the liver disorder “hepatic steatosis” and on the first wave 

(TREND-0) of the SHIP-TREND cohort of the same study for the thyroid gland 

disorder “goitre”. We found that most of the subpopulations extracted 

automatically, and subsequently ranked and filtered by the modules of DIVA, had 

significantly higher disease prevalence than the general population. We varied the 

amount of inputs needed from the expert to drive the subpopulation extraction 

process and found that a very small amount of information, namely the outcome of 

as few as 4 cohort participants, is sufficient for the identification of several 

relevant variables and subpopulations. We used a subset of TREND-0 for the 

validation on goitre and the complete TREND-0 for the validation on hepatic 

steatosis and found that the significant difference in prevalence for the identified 

subpopulation also holds in the validation data. Conclusions: We have shown that 

DIVA discovers subpopulations and variables of importance with respect to an 

outcome, while requiring a very small amount of expert inputs. Each combination 

of variables and each subpopulation corresponds to a hypothesis, the validation of 

which would have required substantial human effort. Thus, DIVA allows for a 

more effective exploitation of population-based data, not fully automated but 

driven by the expert and without the need for technical parameter tuning. A 

shortcoming of DIVA design is the demand of a specific type of expert inputs, 

namely “constraints” on the similarity of pairs of participants. Currently, we 

generate the constraints with a naive utility that is based on random sampling, but 

we work on the development of an interactive algorithm that would allow the 

epidemiology expert to inspect a small choice of study participant and give 
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statements on their similarity. The present version of DIVA considers a single 

wave of the cohort data, ignoring the evolution of the population during the 

horizon of the study. Hence, subspace and subpopulation discovery do not take 

account of changes in the importance of variables. We currently work on the 

incorporation of algorithms that derive additional variables from the longitudinal 

data and use them in the Discovery module. 

 

Jiang, Y., Liang, Z., Gao, H., Guo, Y., Zhong, Z., Yang, C., & Liu, J. An improved 

constraint-based bayesian network learning method using gaussian kernel 

probability density estimator // Expert Systems with Applications. - 113. - P. 544-

554. doi:10.1016/j.eswa.2018.06.058  

Bayesian network has powerful expression and reasoning ability of uncertainty 

knowledge. At present, it is widely used in many fields, such as fault diagnosis, 

medical diagnosis and prediction, financial analysis and prediction, decision 

support, etc. How to construct the Bayesian network effectively is an important 

research problem in the area of data mining. The constraint-based learning 

algorithm is commonly used for the construction of Bayesian network (BNs), such 

as Fast Incremental Association (Fast-IAMB) and Max-Min Parents & Children 

(MMPC), etc. At present, the Chi square test and correlation coefficient are often 

used to calculate the correlation between variables in these algorithms. But the 

calculation accuracy of these methods is not high, thus to influence the 

effectiveness of the constraint-based BNs learning algorithms. On the basis of the 

entropy estimation approach of Gaussian kernel probability density estimator, this 

paper uses the (conditional) mutual information to calculate the correlation 

between different variables and thus to improve the learning accuracy of the 

constraint-based BNs learning algorithms. The concrete calculation process about 

the data type of discrete, continuous and mixed has been described separately. 

Experiment simulations on the Alarm network prove that our algorithm can 

improve the learning accuracy of the existing three kinds of constraint-based BNs 
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learning algorithms without affecting the learning efficiency. It also has better 

learning effect when to process the concrete and continuous data with sparsity. The 

method in this work can be used to learn more accurate Bayesian network, and 

then served the research of artificial intelligence, expert system decision making, 

etc. 

 

Khan, S., & Parkinson, S. Eliciting and utilising knowledge for security event log 

analysis: An association rule mining and automated planning approach // Expert 

Systems with Applications. - 113. - P. 116-127. doi:10.1016/j.eswa.2018.07.006  

Vulnerability assessment and security configuration activities are heavily reliant on 

expert knowledge. This requirement often results in many systems being left 

insecure due to a lack of analysis expertise and access to specialist resources. It has 

long been known that a system's event logs provide historical information 

depicting potential security breaches, as well as recording configuration activities. 

However, identifying and utilising knowledge within the event logs is challenging 

for the non-expert. In this paper, a novel technique is developed to process security 

event logs of a computer that has been assessed and configured by a security 

professional, extract key domain knowledge indicative of their expert decision 

making, and automatically apply learnt knowledge to previously unseen systems 

by non-experts. The technique converts event log entries into an object-based 

model and dynamically extracts associative rules. The rules are further improved in 

terms of quality using a temporal metric to autonomously establish temporal-

association rules and acquire a domain model of expert configuration tasks. The 

acquired domain model and problem instance generated from a previously unseen 

system can then be used to produce a plan-of-action, which can be exploited by 

non-professionals to improve their system's security. Empirical analysis is 

subsequently performed on 20 event logs, where identified plan traces are 

discussed in terms of accuracy and performance. 
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Kim, H. Parallel genetic algorithm with a knowledge base for a redundancy 

allocation problem considering the sequence of heterogeneous components // 

Expert Systems with Applications. - 113. - P. 328-338. 

doi:10.1016/j.eswa.2018.06.056  

This article presents a new version of the redundancy allocation problem with 

mixed components (RAPMC) considering the component sequence because it 

severely affects the reliability of a standby redundant system. It provides a system 

configuration with exceedingly higher reliability than existing RAPs under same 

constraints. However, its solution space is significantly expanded according to the 

number of candidate types and the scale of the system, and thus this study 

proposed a parallel genetic algorithm with a knowledge base (PGAKB) to 

efficiently solve it. It includes two strategies, which are the emulation of an expert 

system and the cooperation between GAs. An individual of the PGAKB creates 

and exploits the knowledge of the society, and the accumulated knowledge is used 

for the local search, the final stage for the PGAKB. In conclusion, for solving a 

complex optimization problem, the PGAKB operates in the form of an expert 

system and describes a society developing itself by accumulating knowledge. 

Furthermore, regarding the quality and robustness of solutions and computational 

time, the effectiveness of the PGAKB was analytically demonstrated by 

experiments on a famous example. 

 

Nyarko, E. K., Vidovi , I., Rado aj, K., & Cupec, R. A nearest neighbor approach 

for fruit recognition in RGB-D images based on detection of convex surfaces // 

Expert Systems with Applications. - 114. - P. 454-466. 

doi:10.1016/j.eswa.2018.07.048  

Automatic fruit picking is a challenging problem in robotics with a wide 

application field. A prerequisite for realization of a robotic fruit picker is its ability 

to detect fruits in tree tops. An expert system, which would be able to compete 

with human perception, must be capable of recognizing fruits among leaves and 
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branches under uncontrolled conditions, where fruits are occluded and shaded. In 

this paper, a novel approach for fruit recognition in RGB-D images based on 

detection and classification of convex surfaces is proposed. The input RGB-D 

image is first segmented into convex surfaces by a region growing procedure. Each 

convex surface is then described by an appropriate descriptor and classified with 

the aid of the associated descriptor. A novel descriptor of approximately convex 

surfaces is proposed, which we named Convex Template Instance (CTI) descriptor. 

It is based on approximating surfaces by convex polyhedrons with quantized face 

orientations, where every polyhedron face corresponds to one descriptor 

component. Computation of the proposed descriptor is simple and can be 

performed very efficiently. The proposed CTI descriptor is compared to the SHOT 

descriptor, a standard descriptor for 3D point clouds. Two variants of the both CTI 

and SHOT descriptor are evaluated, a variant which uses color and a variant which 

does not. A k-nearest neighbor classifier is used to classify detected surfaces into 

two classes: fruit and other. The main advantage of the proposed expert system in 

comparison to other fruit recognition solutions is its computational efficiency, 

which is of great importance for its target application – an automatic fruit picker. 

The proposed approach is evaluated using a challenging dataset containing RGB-D 

images of four fruit sorts acquired under uncontrolled conditions, which has been 

made publicly available to the scientific community, allowing benchmarking of 

novel fruit recognition methods. 
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Computer technologies and cybernetics 

Neural networks 
 

Adem, K. Exudate detection for diabetic retinopathy with circular hough 

transformation and convolutional neural networks // Expert Systems with 

Applications. - 114. - P. 289-295. doi:10.1016/j.eswa.2018.07.053  

In this study, a combined approach of circular Hough transform and Convolutional 

Neural Network (CNN) algorithms was proposed for detecting exudates, which is 

one of the signs of diabetic retinopathy disease. The proposed approach was 

assessed using DiaretDB0, DiaretDB1 and DrimDB public datasets. This approach 

consists of visual enhancement with basic pre-processing methods, the 

segmentation of the OD with the help of circular Hough transformation to ignore 

the optical disc (OD) regions from the image, and the CNN-based exudate 

detection system to automatically detect the exudates in the retinal image. In pre-

processing and segmentation of the OD region step, adaptive histogram 

equalization, Canny edge detection algorithm and circular Hough conversion 

methods are applied respectively to improve retinal images and prevent 

interference with OD, which is an anatomical region. The images obtained by 

segmenting and discarding the OD are trained with CNN and subjected to binary 

classification as exudated and exudate-free image. Then, the method developed 

with the images not included in the training set was found to have a correct 

classification ratio of 99.17% in DiaretDB0, 98.53% in DiaretDB1 and 99.18% in 

DrimDB. This suggests that the results of the proposed approach are more 

successful than the results obtained using CNN-only or image processing methods 

alone. Finally, it is seen that the proposed method that applying CNN to the output 

image of the image processing result, is more successful than the other methods. 
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Brar, L. S., & Elsayed, K. Analysis and optimization of cyclone separators with 

eccentric vortex finders using large eddy simulation and artificial neural network // 

Separation and Purification Technology. - 207. - P. 269-283. 

doi:10.1016/j.seppur.2018.06.013  

The present study is aimed at exploring the effects of eccentric vortex finder tubes 

with respect to the cyclone axis, as well as to optimize the performance parameters. 

For this, experiments are designed using Latin hypercube sampling (LHS) plan for 

different combinations of the two independent variables viz. ex/D and ey/D on a 

plane that contains the cyclone roof (with D, the main body diameter; ex and ey, 

the eccentricity in x- and y-direction, respectively). The range of both ex/D and 

ey/D is taken between 0.06 and 0.06. Secondly, large eddy simulation (LES) is 

used to predict the Euler number and Stokes number for different combinations of 

independent variables, and this data is used to train an artificial neural network. 

The variations observed in the performance parameters with change in location of 

vortex finder are significant. Lastly, the optimal data sets are generated using 

genetic algorithms – these Pareto front points facilitate the designers to choose the 

eccentric locations according to the desired cyclone performance. 

 

Cetinic, E., Lipic, T., & Grgic, S. Fine-tuning convolutional neural networks for 

fine art classification // Expert Systems with Applications. - 114. - P. 107-118. 

doi:10.1016/j.eswa.2018.07.026  

The increasing availability of large digitized fine art collections opens new 

research perspectives in the intersection of artificial intelligence and art history. 

Motivated by the successful performance of Convolutional Neural Networks 

(CNN) for a wide variety of computer vision tasks, in this paper we explore their 

applicability for art-related image classification tasks. We perform extensive CNN 

fine-tuning experiments and consolidate in one place the results for five different 

art-related classification tasks on three large fine art datasets. Along with 
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addressing the previously explored tasks of artist, genre, style and time period 

classification, we introduce a novel task of classifying artworks based on their 

association with a specific national artistic context. We present state-of-the-art 

classification results of the addressed tasks, signifying the impact of our method on 

computational analysis of art, as well as other image classification related research 

areas. Furthermore, in order to question transferability of deep representations 

across various source and target domains, we systematically compare the effects of 

domain-specific weight initialization by evaluating networks pre-trained for 

different tasks, varying from object and scene recognition to sentiment and 

memorability labelling. We show that fine-tuning networks pre-trained for scene 

recognition and sentiment prediction yields better results than fine-tuning networks 

pre-trained for object recognition. This novel outcome of our work suggests that 

the semantic correlation between different domains could be inherent in the CNN 

weights. Additionally, we address the practical applicability of our results by 

analysing different aspects of image similarity. We show that features derived from 

fine-tuned networks can be employed to retrieve images similar in either style or 

content, which can be used to enhance capabilities of search systems in different 

online art collections. 

 

Dose, H., Møller, J. S., Iversen, H. K., & Puthusserypady, S. An end-to-end deep 

learning approach to MI-EEG signal classification for BCIs // Expert Systems with 

Applications. - 114. - P. 532-542. doi:10.1016/j.eswa.2018.08.031  

Goal: To develop and implement a Deep Learning (DL) approach for an 

electroencephalogram (EEG) based Motor Imagery (MI) Brain-Computer Interface 

(BCI) system that could potentially be used to improve the current stroke 

rehabilitation strategies. Method: The DL model is using Convolutional Neural 

Network (CNN) layers for learning generalized features and dimension reduction, 

while a conventional Fully Connected (FC) layer is used for classification. 

Together they build a unified end-to-end model that can be applied to raw EEG 
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signals. This previously proposed model was applied to a new set of data to 

validate its robustness against data variations. Furthermore, it was extended by 

subject-specific adaptation. Lastly, an analysis of the learned filters provides 

insights into how such a model derives a classification decision. Results: The 

selected global classifier reached 80.38%, 69.82%, and 58.58% mean accuracies 

for datasets with two, three, and four classes, respectively, validated using 5-fold 

crossvalidation. As a novel approach in this context, transfer learning was used to 

adapt the global classifier to single individuals improving the overall mean 

accuracy to 86.49%, 79.25%, and 68.51%, respectively. The global models were 

trained on 3s segments of EEG data from different subjects than they were tested 

on, which proved the generalization performance of the model. Conclusion: The 

results are comparable with the reported accuracy values in related studies and the 

presented model outperforms the results in the literature on the same underlying 

data. Given that the model can learn features from data without having to use 

specialized feature extraction methods, DL should be considered as an alternative 

to established EEG classification methods, if enough data is available. 

 

Forró, C., Thompson-Steckel, G., Weaver, S., Weydert, S., Ihle, S., Dermutz, H., 

Vörös, J. Modular microstructure design to build neuronal networks of defined 

functional connectivity // Biosensors and Bioelectronics. - 122. - P. 75-87. 

doi:10.1016/j.bios.2018.08.075  

Theoretical and in vivo neuroscience research suggests that functional information 

transfer within neuronal networks is influenced by circuit architecture. Due to the 

dynamic complexities of the brain, it remains a challenge to test the correlation 

between structure and function of a defined network. Engineering controlled 

neuronal networks in vitro offers a way to test structural motifs; however, no 

method has achieved small, multi-node networks with stable, unidirectional 

connections. Here, we screened ten different microchannel architectures within 

polydimethylsiloxane (PDMS) devices to test their potential for axonal guidance. 
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The most successful design had a 92% probability of achieving strictly 

unidirectional connections between nodes. Networks built from this design were 

cultured on multielectrode arrays and recorded on days in vitro 9, 12, 15 and 18 to 

investigate spontaneous and evoked bursting activity. Transfer entropy between 

subsequent nodes showed up to 100 times more directional flow of information 

compared to the control. Additionally, directed networks produced a greater 

amount of information flow, reinforcing the importance of directional connections 

in the brain being critical for reliable communication. By controlling the 

parameters of network formation, we minimized response variability and achieved 

functional, directional networks. The technique provides us with a tool to probe the 

spatio-temporal effects of different network motifs.  

 

Golrizkhatami, Z., & Acan, A. ECG classification using three-level fusion of 

different feature descriptors // Expert Systems with Applications. - 114. - P. 54-64. 

doi:10.1016/j.eswa.2018.07.030  

Fusion of feature descriptors extracted from a signal through different methods is 

an important issue for the exploitation of representational power of each descriptor. 

In this research work, a novel system which exploits multi-stage features from a 

trained convolutional neural network (CNN) and precisely combines these features 

with a selection of handcrafted features is proposed. The set of handcrafted 

features consists of three subsets namely, wavelet transform based morphological 

features representing localized signal behaviour, statistical features exhibiting 

overall variational characteristics of the signal and temporal features representing 

the signal's behaviour on the time axis. The proposed system utilizes a novel 

decision-level fusion of features for ECG classification by three different 

approaches; the first one uses normalized feature-level fusion of handcrafted global 

statistical and local temporal features by uniting these features into one set, the 

second one uses the morphological feature subset, and the third one combines 

features extracted from multiple layers of a CNN through using a score-level based 
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refinement procedure. The main impact of the proposed approach is the score-level 

based fusion of automatically learned features extracted from multiple layers of 

trained CNN and the decision-level fusion of features characterising the signal in 

totally different representational spaces. The individual decisions of the three 

different classifiers are fused together based on the majority voting and a unified 

decision is reached for the input ECG signal classification. The results over the 

MIT-BIH arrhythmia benchmarks database exhibited that the proposed system 

achieves a superior classification accuracy compared to all of the state-of-the-art 

ECG classification methods. 

 

Hemmat Esfe, M., Reiszadeh, M., Esfandeh, S., & Afrand, M. Optimization of 

MWCNTs (10%) – Al2O3(90%)/5W50 nanofluid viscosity using experimental 

data and artificial neural network // Physica A: Statistical Mechanics and its 

Applications. - 512. - P. 731-744. doi:10.1016/j.physa.2018.07.040  

The present study aimed at predicting the viscosity of MWCNT (10%)-Al2O3 

(90%) hybrid nanofluid in the lubricant 5W50 using artificial neural networks 

(ANNs). Artificial neural network modeling was performed in the temperature 

range of 5–55 °C at different volumetric fractions of 0.05 to 1% using 174 

experimental data. Three inputs and one output (viscosity) were determined for 

ANN. The MLP-artificial neural network (MLP-ANN) was used in this study. The 

results showed the accuracy and reliability of the proposed model according to 

criteria of R-squared and mean square error. According to the results of one factor 

and two factor analysis, temperature variation had the greatest effect on viscosity 

in comparison to shear rate and solid volume fractions. Also a correlation was 

proposed to predict the viscosity of the hybrid nanofluid with 5W50 fluid as its 

base fluid in terms of temperature, solid volume fraction and shear rate. The R-

squared values for the new correlation and ANN were 0.99703 and 0.9998, 

respectively. 
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Jafarian, A., Measoomy Nia, S., Khalili Golmankhaneh, A., & Baleanu, D. On 

artificial neural networks approach with new cost functions // Applied 

Mathematics and Computation. - 339. - P. 546-555. 

doi:10.1016/j.amc.2018.07.053  

In this manuscript, the artificial neural networks approach involving generalized 

sigmoid function as a cost function, and three-layered feed-forward architecture is 

considered as an iterative scheme for solving linear fractional order ordinary 

differential equations. The supervised back-propagation type learning algorithm 

based on the gradient descent method, is able to approximate this a problem on a 

given arbitrary interval to any desired degree of accuracy. To be more precise, 

some test problems are also given with the comparison to the simulation and 

numerical results given by another usual method 

 

Kim, J. H., Batchuluun, G., & Park, K. R. Pedestrian detection based on faster R-

CNN in nighttime by fusing deep convolutional features of successive images // 

Expert Systems with Applications. - 114. - P. 15-33. 

doi:10.1016/j.eswa.2018.07.020  

Existing studies using visible-light cameras have mainly focused on methods of 

pedestrian detection during daytime. However, these studies found it difficult to 

detect pedestrians during nighttime with low external light. The NIR illuminator 

has limitations in terms of illumination angle and distance, and the illuminator's 

power needs to be adjusted depending on whether an object is near or distant. 

Although, thermal cameras were used for nighttime pedestrian detection, thermal 

cameras are currently expensive and thus difficult to install in many places. To 

solve these problems, attempts have been made to use visible-light cameras for 

nighttime pedestrian detection. However, most of these attempts considered an 

indoor environment where the distance to the object was short. This study proposes 

a method of pedestrian detection at nighttime using a visible-light camera and 

faster region-based convolutional neural network (R-CNN). In addition, as 
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pedestrians cannot be reliably detected from a single nighttime image, we 

combined deep convolutional features in successive frames. Using Korea advanced 

institute of science and technology (KAIST) open database, we conducted 

experiments and observed that the proposed method performed better than the 

baseline methods at all times (day and night). In addition, through the experiments 

with national ICT Australia Ltd. (NICTA) open database, we confirm that the 

proposed method is effective for pedestrian detection at all times. Finally, we 

present theoretical grounds for the proposed fusion. 

 

Modelling reference evapotranspiration using a new wavelet conjunction heuristic 

method: Wavelet extreme learning machine vs wavelet neural networks // 

Agricultural and Forest Meteorology. - 263. - P. 41-48. 

doi:10.1016/j.agrformet.2018.08.007  

Evapotranspiration is an important parameter in linking ecosystem functioning, 

climate and carbon feedbacks, agricultural management, and water resources. This 

study investigates the applicability of wavelet extreme learning machine (WELM) 

model which uses discrete wavelet transform and ELM methods in estimating daily 

reference evapotranspiration (ET0). Various combination of climatic data of 

temperature, solar radiation, relative humidity and wind speed from two stations, 

Ankara and Kirikkale, located in central Anatolia region of Turkey were used as 

inputs to the WELM models. The WELM estimates were compared with wavelet 

artificial neural networks (WANN) and single artificial neural network (ANN), 

ELM and online sequential ELM (OS-ELM) models. The results indicate that the 

models comprising four input variables as inputs provide better accuracy than the 

models with less inputs. Solar radiation was found to be the most effective variable 

on ET0. Wavelet conjunction models (e.g. WELM and WANN) generally show 

better accuracy compared to the single models and WELM model is found to be 

the best model in estimating ET0. The root mean square error and mean relative 

error accuracies of the ELM, ANN and WANN models were improved by 28–
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25%, 32–32% and 27–26% for the Ankara Station and by 14–14%, 58–58% and 

32–36% for the Kirikkale Station. 

 

Medina-Quero, J., Zhang, S., Nugent, C., & Espinilla, M. Ensemble classifier of 

long short-term memory with fuzzy temporal windows on binary sensors for 

activity recognition // Expert Systems with Applications. - 114. - P. 441-453. 

doi:10.1016/j.eswa.2018.07.068  

There are approaches that successfully recognize activities of daily living by using 

a trained classifier on feature vectors created from binary sensor data. Although 

these approaches have been successful, there are still open issues such as the 

evaluation of multiple temporal windows, ensembles of classifiers or unbalanced 

classes which need to be addressed in order to improve the performance of the 

real-time activity recognition process. In this paper, we present a methodology for 

Real-Time Activity Recognition based on the diverse fields of Machine Learning, 

including Fuzzy Logic and Recurrent Neural Networks. The methodology uses a 

long-term and short-term representation of binary-sensor activations based on 

Fuzzy Temporal Windows. The paper proposes an ensemble of activity-based 

classifiers for the purposes of balanced training, where each classifier in the 

ensemble is a Long Short-Term Memory. The approach was evaluated using two 

binary-sensor datasets of daily living activities and benchmarked against previous 

approaches based on the combination of sensor activation features. 

 

Papakostas, M., & Giannakopoulos, T. Speech-music discrimination using deep 

visual feature extractors // Expert Systems with Applications. - 114. - P. 334-344. 

doi:10.1016/j.eswa.2018.05.016  

Speech music discrimination is a traditional task in audio analytics, useful for a 

wide range of applications, such as automatic speech recognition and radio 

broadcast monitoring, that focuses on segmenting audio streams and classifying 

each segment as either speech or music. In this paper we investigate the 
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capabilities of Convolutional Neural Networks (CNNs) with regards to the speech - 

music discrimination task. Instead of representing the audio content using 

handcrafted audio features, as traditional methods do, we use deep structures to 

learn visual feature dependencies as they appear on the spectrogram domain (i.e. 

train a CNN using audio spectrograms as input images). The main contribution of 

our work focuses on the potentials of using pre-trained deep architectures along 

with transfer-learning to train robust audio classifiers for the particular task of 

speech music discrimination. We highlight the supremacy of the proposed 

methods, compared both to the typical audio-based and deep-learning methods that 

adopt handcrafted features, and we evaluate our system in terms of classification 

success and run-time execution. To our knowledge this is the first work that 

investigates CNNs for the task of speech music discrimination and the first that 

exploits transfer learning across very different domains for audio modeling using 

deep-learning in general. In particular, we fine-tune a deep architecture originally 

trained for the Imagenet classification task, using a relatively small amount of data 

(almost 80 min of training audio samples) along with data augmentation. We 

evaluate our system through extensive experimentation against three different 

datasets. Firstly we experiment on a real-world dataset of more than 10 h of 

uninterrupted radio broadcasts and secondly, for comparison purposes, we evaluate 

our best method on two publicly available datasets that were designed specifically 

for the task of speech-music discrimination. Our results indicate that CNNs can 

significantly outperform current state-of-the-art in terms of performance especially 

when transfer learning is applied, in all three test-datasets. All the discussed 

methods, along with the whole experimental setup and the respective datasets, are 

openly provided for reproduction and further experimentation. 

 

Zhu, S., Li, J., Ma, L., He, C., Liu, E., He, F., Zhao, N. Artificial neural network 

enabled capacitance prediction for carbon-based supercapacitors // Materials 

Letters. - 233. - P. 294-297. doi:10.1016/j.matlet.2018.09.028 
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Carbon is the most widely used electrode for the supercapacitors. This work 

applies the artificial neural network (ANN) technology to predict the capacitance 

of carbon-based supercapacitors. For training the ANN model, we extracted data 

from hundreds of published papers. Moreover, five features were selected to figure 

out their impact on capacitance, including specific surface area, calculated pore 

size, ID/IG ratio, N-doping level and voltage window. Then, several carbon-based 

samples were chosen to evaluate the performance of ANN. As the result, 

comparing to other machine learning methods, such as linear regression and Lasso, 

ANN exhibits the best accuracy and adaptability in the capacitance predication. 

 

Pattern recognition. Image processing 
 

Cao, D., Xu, C., Xue, Y., Ruan, Q., Yang, B., Liu, Z., Jin, J. The therapeutic effect 

of ilex pubescens extract on blood stasis model rats according to serum 

metabolomics // Journal of Ethnopharmacology. - 227. - P. 18-28. 

doi:10.1016/j.jep.2018.08.026  

Ethnopharmacological relevance: Ilex pubescens Hook. et Arn (MDQ), a 

traditional Chinese herb, is used in the treatment of cardiovascular diseases. 

However, the mechanisms underlying the preventive effect of MDQ on blood 

stasis remain unclear. Aim of the study: In this study, serum metabolomics 

integrated with a biochemical assay strategy were established to evaluate the 

preventive effect and mechanism of action of MDQ on rats with acute blood stasis. 

Materials and methods: Forty-nine rats were divided into seven groups: the control 

group, model group, aspirin treatment group (30 mg/kg), clopidogrel treatment 

group (8 mg/kg) and three MDQ treatment groups (250, 500 and 1000 mg/kg). A 

hybrid quadrupole time of flight mass spectrometry (QTOF/MS) coupled to ultra-

high-performance liquid chromatography (UPLC) was applied for profiling the 

serum metabolites. The multivariate data analysis techniques using unsupervised 
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principal component analysis (PCA) and supervised orthogonal projections to 

latent structures discriminant analysis (OPLS-DA) were used for pattern 

recognition and distinguishing variabilities among groups. Results: MDQ protected 

the rats against blood stasis, as evidenced by the restoration of the anti-platelet 

aggregation activity, fibrinogen concentration, prothrombin time, thrombin time, 

activated partial thromboplastin time, endothelial nitric oxide synthase, endothelin, 

thromboxane B2 and 6-keto-prostaglandin F1 . The combination of PCA and 

OPLS-DA revealed deviations in eighteen differential biomarkers in serum. The 

identified biomarkers were primarily engaged in the metabolic pathways including 

arachidonic acid metabolism, glycerophospholipid metabolism, phospholipid 

biosynthesis and bile acid biosynthesis. The levels of eleven biomarkers showed 

significant alterations and a tendency to be restored to normal values in MDQ-

treated blood stasis rats. Moreover, a correlation network diagram was constructed 

to show the serum biomarkers perturbed by MDQ. Conclusions: These results 

suggested that MDQ had preventive effects on blood stasis in rats via arachidonic 

acid metabolism and glycerophospholipid metabolism. 

 

Clément, M., Kurtz, C., & Wendling, L. Learning spatial relations and shapes for 

structural object description and scene recognition // Pattern Recognition. - 84. - P. 

197-210. doi:10.1016/j.patcog.2018.06.017  

Being able to describe the content of an image, adapted to a particular application, 

is essential in various domains related to image analysis and pattern recognition. In 

this context, taking into account the spatial organization of objects is fundamental 

to increase both the understanding and the accuracy of the perceived similarity 

between images. In this article, we first present the Force Histogram 

Decomposition (FHD), a graph-based hierarchical descriptor that allows to 

characterize the spatial relations and shape information between the pairwise 

structural subparts of objects. Then, we propose a novel bags-of-features 

framework based on such descriptors, in order to produce discriminative structural 
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features that are tailored for particular object classification tasks. An advantage of 

this learning procedure is its compatibility with traditional bags-of-features 

frameworks, allowing for hybrid representations gathering structural and local 

features. Experimental results obtained both on the recognition of structured 

objects from color images and on a parts-based scene recognition task highlight the 

interest of this approach. 

 

Deng, A., & Gwo, C. Efficient computations for generalized zernike moments and 

image recovery // Applied Mathematics and Computation. - 339. - P. 308-322. 

doi:10.1016/j.amc.2018.07.029  

Zernike moments are a set of orthogonal moments which have been successfully 

applied in the fields of image processing and pattern recognition. An innovative 

calculation method for Zernike moments, named generalized Zernike moments, is 

presented in this study. The generalized Zernike moment is a variant of Zernike 

moment. In this paper, we are proposing methods to calculate high-order 

generalized Zernike moments. Two kinds of recurrence for calculating generalized 

Zernike moments were introduced with rigorous proofs. Through the usage of the 

symmetries operated by the Dihedral group of order eight, the proposed method is 

fast and stable. The experimental results show that of the proposed method took 

4.206s to compute the top 500-order generalized Zernike moments of an image 

with 512 by 512 pixels. Furthermore, by choosing the extra parameter  in the 

recurrence, the method enhanced the accuracy remarkably compared to the regular 

Zernike moments. Its normalized mean square error is 0.00144067 when  was set 

to 66 and the top 500-order moments were used to reconstruct the image. This 

error is 40.47% smaller than the one obtained by using the regular Zernike 

moments. 

 

Ghanem, S., Krim, H., Clouse, H. S., & Sakla, W. Metric driven classification: A 

non-parametric approach based on the henze-penrose test statistic // IEEE 
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Transactions on Image Processing. - 27(12). - P. 5947-5956. 

doi:10.1109/TIP.2018.2862352  

Entropy-based divergence measures have proven their effectiveness in many areas 

of computer vision and pattern recognition. However, the complexity of their 

implementation might be prohibitive in resource-limited applications, as they 

require estimates of probability densities which are expensive to compute directly 

for high-dimensional data. In this paper, we investigate the-apcode. 

 

Kas, M., El merabet, Y., Ruichek, Y., & Messoussi, R. Mixed neighborhood 

topology cross decoded patterns for image-based face recognition // Expert 

Systems with Applications. - 114. - P. 119-142. doi:10.1016/j.eswa.2018.07.035  

Face recognition becomes an important task performed routinely in our daily lives. 

This application is encouraged by the wide availability of powerful and low-cost 

desktop and embedded computing systems, while the need comes from the 

integration in too much real world systems including biometric authentication, 

surveillance, human-computer interaction, and multimedia management. 

Moreover, face recognition technology is now adopted in new intelligent systems 

and devices like smart-phones, which impose some constraints related to the 

complexity and execution time of the recognition process. This fact brings new 

challenges and gives much more area to extend the ongoing researches. This 

research field experienced the development of many methods and architectures 

aiming at producing face recognition systems which are efficient in terms of 

precision, robustness and computation time. In the same context, this article 

proposes a new feature descriptor referred to as Mixed Neighborhood Topology 

Cross Decoded Patterns (MNTCDP) as an effective face descriptor, The proposed 

handcrafted descriptor fulfills the needs of current face recognition applications 

and can be integrated in different platforms, requiring simple, robust and 

computationally low algorithms. Instead of heuristic code constructions, MNTCDP 

is built using new neighborhood topology and new pattern encoding scheme, 
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which have high ability to extract discriminative and stable face representation. 

The adopted face recognition system consists of three stages: (1) face detection and 

alignment to normalize the input images to a common form if needed; (2) feature 

extraction using the proposed MNTCDP descriptor and (3) face recognition 

through a supervised image classification task using the simple K-Nearest 

Neighbors classifier. Simulated experiments on ORL, YALE, Extended Yale B, 

FERET and AR datasets acquired under different illumination conditions or facial 

expressions show that the proposed MNTCDP descriptor presents high 

performance ability in classifying face images. MNTCDP demonstrates superior 

performance than a large number of recent state-of-the-art LBP variants and deep 

learning methods, as well as recent most promising works of the literature. 

 

Medina-Quero, J., Zhang, S., Nugent, C., & Espinilla, M. Ensemble classifier of 

long short-term memory with fuzzy temporal windows on binary sensors for 

activity recognition // Expert Systems with Applications. - 114. - P. 441-453. 

doi:10.1016/j.eswa.2018.07.068  

There are approaches that successfully recognize activities of daily living by using 

a trained classifier on feature vectors created from binary sensor data. Although 

these approaches have been successful, there are still open issues such as the 

evaluation of multiple temporal windows, ensembles of classifiers or unbalanced 

classes which need to be addressed in order to improve the performance of the 

real-time activity recognition process. In this paper, we present a methodology for 

Real-Time Activity Recognition based on the diverse fields of Machine Learning, 

including Fuzzy Logic and Recurrent Neural Networks. The methodology uses a 

long-term and short-term representation of binary-sensor activations based on 

Fuzzy Temporal Windows. The paper proposes an ensemble of activity-based 

classifiers for the purposes of balanced training, where each classifier in the 

ensemble is a Long Short-Term Memory. The approach was evaluated using two 
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binary-sensor datasets of daily living activities and benchmarked against previous 

approaches based on the combination of sensor activation features 

 

Vo, B., Dam, N., Phung, D., Tran, Q. N., & Vo, B. Model-based learning for point 

pattern data // Pattern Recognition. - 84. - P. 136-151. 

doi:10.1016/j.patcog.2018.07.008  

This article proposes a framework for model-based point pattern learning using 

point process theory. Likelihood functions for point pattern data derived from point 

process theory enable principled yet conceptually transparent extensions of 

learning tasks, such as classification, novelty detection and clustering, to point 

pattern data. Furthermore, tractable point pattern models as well as solutions for 

learning and decision making from point pattern data are developed. 

 

Alvarenga, V. O., Brancini, G. T. P., Silva, E. K., da Pia, A. K. R., Campagnollo, 

F. B., Braga, G. Ú. L., Sant'Ana, A. S. Survival variability of 12 strains of bacillus 

cereus yielded to spray drying of whole milk // International Journal of Food 

Microbiology. - 286. - P. 80-89. doi:10.1016/j.ijfoodmicro.2018.07.020  

The variability in spore survival during spray drying of 12 Bacillus cereus strains 

was evaluated. B. cereus spores were inoculated on whole milk (7.2 ± 0.2 log10 

spores/g dry weight) and processed in a spray-dryer. Twelve independent 

experiments were carried out in triplicate. The spore count was determined before 

and after each drying process, based on the dry weight of whole milk and 

powdered milk. Then, the number of decimal reductions ( ) caused by the spray 

drying process was calculated. B. cereus strains presented  values ranging from 

1.0 to 4.7 log10 spores/g dry weight, with a high coefficient of variation (CV) of 

46.1%. Cluster analysis allowed to group B. cereus as sensitive (strains 511, 512, 

540, 432 and ATCC 14579), intermediate (strains B18, B63, and B86) and 

resistant strains (strains B3, B94, B51 and 436). Three strains (one of each group) 

were selected for further investigation and characterization of their 
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physicochemical and molecular (proteomics) differences. Fourier transform 

infrared spectroscopy (FTIR), and differential scanning calorimetry (DSC) were 

used to determine physicochemical characteristics and glass transition temperature 

(Tg), respectively. No differences in signs among the three strains were found in 

spectra ranging from 900 to 4000 cm 1. The endothermic peak ranged between 54 

and 130 °C for strain 540; between 81 and 163 °C for strain B63; and between 110 

and 171 °C for strain 436. However, they showed different Tg: 88.82 °C for strain 

540; 114.32 °C for strain B63; and 122.70 °C for strain 436. A total of eleven spots 

were identified by mass spectrometry, with the spore coat protein GerQ, 

sporulation protein YtfJ (GerW), and peptidyl-prolyl cis-trans isomerase being 

found in at least two strains. Altogether, the results suggested that the high survival 

variability of B. cereus spores to the spray drying process seems to be mainly 

associated with different Tg and protein content. The study highlights the 

importance of quantifying the effects of this unit operation over the target 

microorganisms. These data may be relevant for the development of effective 

measures aiming to control the occurrence of B. cereus in milk powder as well as 

to reduce spoilage or safety issues associated with the presence of this bacterium in 

foods, particularly those formulated with milk powder. 

 

Cardona, J., Ferreira, C., McGinty, J., Hamilton, A., Agimelen, O. S., Cleary, A., 

Tachtatzis, C. Image analysis framework with focus evaluation for in situ 

characterisation of particle size and shape attributes // Chemical Engineering 

Science. - 191. - P. 208-231. doi:10.1016/j.ces.2018.06.067  

Particle processing industries, such as pharmaceutical, food processing and 

consumer goods sectors, increasingly require strategies to control and engineer 

particle attributes. In both traditional batch and continuous processes, particle size 

and shape need to be effectively monitored through in-line measurements from 

Process Analytical Technologies. However, obtaining quantitative information 

from these measurements has proven to be challenging and in-line imaging 
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techniques are primarily used for qualitative purposes. Two key challenges are: (1) 

the presence of out-of-focus objects and (2) images only represent 2D projections 

of three-dimensional objects. In this work, a novel framework to process frames 

from in-line imaging probes incorporates a focus evaluation step in order to extract 

meaningful quantitative shape and size information through rejection of out-of-

focus particles. Furthermore, a model is proposed that simulates the 2D projection 

of three-dimensional particles onto the focal plane and computes the corresponding 

size and shape distributions. The framework is quantified and evaluated against 

standard particles of well-defined size and shape such as polystyrene microspheres 

and needle-like cuboid silicon particles. 

 

De Miguel, L., Paternain, D., Lizasoain, I., Ochoa, G., & Bustince, H. Orness 

measurements for lattice m-dimensional interval-valued OWA operators // Applied 

Mathematics and Computation. - 339. - P. 63-80. doi:10.1016/j.amc.2018.07.013  

Ordered weighted average (OWA) operators are commonly used to aggregate 

information in multiple situations, such as decision making problems or image 

processing tasks. The great variety of weights that can be chosen to determinate an 

OWA operator provides a broad family of aggregating functions, which obviously 

give different results in the aggregation of the same set of data. In this paper, some 

possible classifications of OWA operators are suggested when they are defined on 

m-dimensional intervals taking values on a complete lattice satisfying certain local 

conditions. A first classification is obtained by means of a quantitative orness 

measure that gives the proximity of each OWA to the OR operator. In the case in 

which the lattice is finite, another classification is obtained by means of a 

qualitative orness measure. In the present paper, several theoretical results are 

obtained in order to perform this qualitative value for each OWA operator. 
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Deng, A., & Gwo, C. Efficient computations for generalized zernike moments and 

image recovery // Applied Mathematics and Computation. - 339. - P. 308-322. 

doi:10.1016/j.amc.2018.07.029  

Zernike moments are a set of orthogonal moments which have been successfully 

applied in the fields of image processing and pattern recognition. An innovative 

calculation method for Zernike moments, named generalized Zernike moments, is 

presented in this study. The generalized Zernike moment is a variant of Zernike 

moment. In this paper, we are proposing methods to calculate high-order 

generalized Zernike moments. Two kinds of recurrence for calculating generalized 

Zernike moments were introduced with rigorous proofs. Through the usage of the 

symmetries operated by the Dihedral group of order eight, the proposed method is 

fast and stable. The experimental results show that of the proposed method took 

4.206s to compute the top 500-order generalized Zernike moments of an image 

with 512 by 512 pixels. Furthermore, by choosing the extra parameter  in the 

recurrence, the method enhanced the accuracy remarkably compared to the regular 

Zernike moments. Its normalized mean square error is 0.00144067 when  was set 

to 66 and the top 500-order moments were used to reconstruct the image. This 

error is 40.47% smaller than the one obtained by using the regular Zernike 

moments. 

 

Dogan, H., Baykal, E., Ekinci, M., Ercin, M. E., & Ersoz, S. A novel extended 

depth of field process based on nonsubsampled shearlet transform by estimating 

optimal range in microscopic systems // Optics Communications. - 429. - P. 88-99. 

doi:10.1016/j.optcom.2018.08.006  

Increasing the depth of field (DOF) and maintain a high resolution have been the 

classical challenges for acquiring a single 2D image sample investigated with the 

microscope to enhance a complete in-focus. The extended depth-of-field 

microscope is implemented to overcome these problems. Various studies have 

proposed the wavefront coding and image fusion as the remedies for the blurred 
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content of the in-focus image. In this study, a classical extended depth of field 

(EDOF) process based on the image fusion is implemented by moving a 

microscope platform along the fixed range, a distance between initial and final 

positions, to determine a random Z axis. During the movement of the platform in 

this range, a certain number of multi-focus images are acquired at infinite steps 

( d). However, it is seen that the magnification objective affects the range and 

number of the multi-focus images. Instead of determining the range randomly, the 

optimal range is selected to extract a significant information from the multi-focus 

images. In this study, a novel EDOF process based on the multi-scale 

representations is improved, estimating the optimal range in the microscopic 

systems. Our proposed EDOF process is performed in two main stages: pre-

process and image fusion. In the pre-processing stage, various ranges with different 

initial and final positions are extracted to scan the whole structure of the sample on 

the Z axis. In the second stage, a novel image fusion approach based on the 

Nonsubsampled Shearlet transform (NSST) is implemented into all ranges to 

obtain the optimal fused image. To evaluate the performances of the proposed 

image fusion approach and to show the effects of other color spaces on the image 

fusion approaches based on the multi-scale representations, fused images created 

with the different fusion approaches including Maximum Absolute Selection, 

Variance, Tenengrad, Discrete Complex Valued Wavelet Transform, Discrete 

Curvelet Transform, and other color spaces (HSV, YIQ and YCbCr) are tested in 

terms of their transferred focus information, outliers and blurring. From the 

obtained experimental results, the fused image created with our proposed approach 

contains more detailed information and fewer outliers and artifacts. Furthermore, 

the YCbCr and HSV color models provide the highest performances that capture 

the critical information in terms of focusing. 
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Dose, H., Møller, J. S., Iversen, H. K., & Puthusserypady, S. An end-to-end deep 

learning approach to MI-EEG signal classification for BCIs // Expert Systems with 

Applications. - 114. - P. 532-542. doi:10.1016/j.eswa.2018.08.031  

Goal: To develop and implement a Deep Learning (DL) approach for an 

electroencephalogram (EEG) based Motor Imagery (MI) Brain-Computer Interface 

(BCI) system that could potentially be used to improve the current stroke 

rehabilitation strategies. Method: The DL model is using Convolutional Neural 

Network (CNN) layers for learning generalized features and dimension reduction, 

while a conventional Fully Connected (FC) layer is used for classification. 

Together they build a unified end-to-end model that can be applied to raw EEG 

signals. This previously proposed model was applied to a new set of data to 

validate its robustness against data variations. Furthermore, it was extended by 

subject-specific adaptation. Lastly, an analysis of the learned filters provides 

insights into how such a model derives a classification decision. Results: The 

selected global classifier reached 80.38%, 69.82%, and 58.58% mean accuracies 

for datasets with two, three, and four classes, respectively, validated using 5-fold 

crossvalidation. As a novel approach in this context, transfer learning was used to 

adapt the global classifier to single individuals improving the overall mean 

accuracy to 86.49%, 79.25%, and 68.51%, respectively. The global models were 

trained on 3s segments of EEG data from different subjects than they were tested 

on, which proved the generalization performance of the model. Conclusion: The 

results are comparable with the reported accuracy values in related studies and the 

presented model outperforms the results in the literature on the same underlying 

data. Given that the model can learn features from data without having to use 

specialized feature extraction methods, DL should be considered as an alternative 

to established EEG classification methods, if enough data is available. 

 

Jiao, K., Yao, S., Zhang, K., Hu, W., & Cao, J. The evolution of nanopores and 

surface roughness in naturally matured coals in south china: An atomic force 
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microscopy and image processing study // Fuel. - 234. - P. 1123-1131. 

doi:10.1016/j.fuel.2018.07.102  

The coals in South China has not been well investigated because the coal mines are 

small in volume compared with the well-known large-scale coal accumulations in 

North China, thus the nature of such coals is of significance to study. The nanopore 

characteristics and surface roughness of 14 coal samples that have experienced low 

degrees of tectonic deformation as a naturally matured coal series in South China 

were addressed. Atomic force microscopy (AFM) and image processing were 

applied in a study of relationships between nanopore development, surface 

roughness, and thermal maturity (indicated by vitrinite reflectance; Ro = 0.65%–

4.43%) in the naturally matured coal series. The results show that areal porosities 

of the coal samples are 0.78%–9.33%, with mean pore sizes of 7.9–27.9 nm. There 

were three main stages of pore evolution related to thermal maturity, with Ro 

values of <1.3%, 1.3%–3.7%, and >3.7%. Pore number, areal porosity, and mean 

pore size follow a cyclical downward/upward trend across the three stages. 

Arithmetical mean (Ra) and root-mean-square (Rq) surface roughness values are 

1.69–17.74 nm and 2.24–28.81 nm, respectively. Ra and Rq values of coal samples 

with relatively low thermal maturity (Ro < 1.3%) are controlled mainly by coal 

maceral and mineral composition, whereas values for coals with relatively high 

thermal maturity (Ro > 1.3%) are controlled by nanopore development. Thermal 

maturity is an important factor that influences the nanopore and surface roughness 

characteristics of naturally matured coals in South China. 

 

Moeller, R., & Nirschl, H. Optical dirt detection for a demand-controlled cleaning 

of woven filter cloth // Separation and Purification Technology. - 207. - P. 336-

343. doi:10.1016/j.seppur.2018.06.058  

To cope with ever rising quality demands while in constant transition to flexible 

product lines, cleaning should be considered an integral part of any process design 

and processing operation. For many unit operations feasibility has been proven. 
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However, in the cross-sectional technology of solid-liquid separation, progress in 

hygienic design of filtration equipment did not keep pace. As an answer we 

propose a closed-loop control for cleaning intensity and present a method to 

evaluate the cleanliness of any woven filter cloth. The weave's periodicity is 

evaluated automatically, based on a reported algorithm. By means of image 

analysis, particle deposits are detected as irregularities on the near-regular weave 

pattern. Employing background subtraction, we do not rely on overall contrasts in 

color or brightness between cloth and soiling. If there is a contrast, we reliably find 

single particles (of 200 μm in our example), as we demonstrate on different color 

channels of RGB images. The proposed algorithm was implemented in Matlab and 

executed on a desktop PC in on-line speed. It will enable economical, safe and 

reliable cleaning of belt filters and filter presses. 

 

Özseven, T. Investigation of the effect of spectrogram images and different texture 

analysis methods on speech emotion recognition // Applied Acoustics. - 142. - P. 

70-77. doi:10.1016/j.apacoust.2018.08.003  

Emotional state detection is an important part of human-machine interaction 

studies. The features used in emotion recognition are derived from the changes in 

facial mimics and speech signals. In emotion recognition from facial expressions, 

facial expressions are processed by image processing methods. If emotion 

recognition is performed via speech, speech is digitized by signal processing 

methods, and various features of speech are obtained by acoustic analysis. 

However, since the change in the features obtained by acoustic analysis is different 

according to emotion, the general success rate is changing. To overcome this 

limitation, the study of the effect of spectrogram images on emotional recognition 

is a current field of study. The purpose of this study is to investigate the effects of 

texture analysis methods and spectrogram images on speech emotion recognition. 

For this purpose, spectrogram images of speech were processed by four different 

texture analysis methods to obtain feature sets. The success rates for the emotion 
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recognition of the obtained feature sets were experimentally investigated using 

support vector machines. In addition, the success of texture analysis methods was 

compared with acoustic analysis methods. The results have shown that texture 

analysis methods can be used for speech emotion recognition. When the results of 

the texture analysis methods were compared with those of the acoustic analysis, the 

texture analysis methods resulted in a 0.4% reduction in emotion recognition 

success rate. However, the combined use of both methods increased the success 

rate 

 

Pang, A., Shin, W., Lew, Z., & Walther, J. B. Building relationships through 

dialogic communication: Organizations, stakeholders, and computer-mediated 

communication // Journal of Marketing Communications. - 24(1). - P. 68-82. 

doi:10.1080/13527266.2016.1269019  

Online media are integral to daily life, and while many organizations use them to 

reach broad audiences, others still appear to be uncomfortable with online media 

because they do not understand how to maximize their potential to interact 

effectively with stakeholders. Numerous organizations use online media for one-

way communication to disseminate information, despite the affordances of the 

media platforms for two-way, dialogic communication. This article draws on two 

dominant interpersonal theories of computermediated communication—social 

information processing theory and the hyperpersonal model—to propose dialogic 

strategies that organizations can use to improve their online communication with 

their stakeholders. We illustrate the application of these principles through three 

stages of relationship building: initiating/ experimenting, intensifying, and 

integrating/bonding. The article integrates the applications within an overall 

dialogic communication strategy, and provides organizations and practitioners with 

a model with which they can engage stakeholders with dialogic methods via social 

media 
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Pei, C., Lin, H., Markl, D., Shen, Y., Zeitler, J. A., & Elliott, J. A. A quantitative 

comparison of in-line coating thickness distributions obtained from a 

pharmaceutical tablet mixing process using discrete element method and terahertz 

pulsed imaging // Chemical Engineering Science. - 192. - P. 34-45. 

doi:10.1016/j.ces.2018.06.045  

The application of terahertz pulsed imaging (TPI) in an in-line configuration to 

monitor the coating thickness distribution of pharmaceutical tablets has the 

potential to improve the performance and quality of the spray coating process. In 

this study, an in-line TPI method is used to measure coating thickness distributions 

on pre-coated tablets during mixing in a rotating pan, and compared with results 

obtained numerically using the discrete element method (DEM) combined with a 

ray-tracing technique. The hit rates (i.e. the number of successful coating thickness 

measurements per minute) obtained from both terahertz in-line experiments and 

the DEM/ray-tracing simulations are in good agreement, and both increase with the 

number of baffles in the mixing pan. We demonstrate that the coating thickness 

variability as determined from the ray-traced data and the terahertz in-line 

measurements represents mainly the intra-tablet variability due to relatively 

uniform mean coating thickness across tablets. The mean coating thickness of the 

ray-traced data from the numerical simulations agrees well with the mean coating 

thickness as determined by the off-line TPI measurements. The mean coating 

thickness of in-line TPI measurements is slightly higher than that of the off-line 

measurements. This discrepancy can be corrected based on the cap-to-band surface 

area ratio of the tablet and the cap-to-band sampling ratio obtained from ray-

tracing simulations: the corrected mean coating thickness of the in-line TPI 

measurements shows a better agreement with that of the off-line measurement 

 

Peng, S., Spandan, V., Verzicco, R., Lohse, D., & Zhang, X. Growth dynamics of 

microbubbles on microcavity arrays by solvent exchange: Experiments and 
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numerical simulations // Journal of Colloid and Interface Science. - 532. - P. 103-

111. doi:10.1016/j.jcis.2018.07.111  

Solvent exchange is a flow process to induce a transient oversaturation for forming 

nanobubbles or nanodroplets on solid surfaces by displacing the solution of gases 

or droplet liquids with a controlled flow of a poor solvent. In this work, we 

experimentally and numerically investigate the effect of the flow rate and other 

control parameters on the formation of microbubbles on hydrophobic cavity arrays 

during the solvent exchange process. We find that the growth rate, location, and 

number density of microbubbles are closely related to flow rate, solvent 

concentration, cavity distance, and spatial arrangement. Higher growth rates and 

number densities of the bubbles were obtained for faster solvent exchange flow 

rates. The competition of neighbouring growing bubbles for dissolved gas is 

greatly alleviated when the inter-cavity distance is increased from 13 m to 40 m. 

The effects of the flow rate and the cavity spacing on the bubble growth are in 

agreement with the observations from our three-dimensional numerical 

simulations. The findings reported in this work provide important insight into the 

formation of multiple interacting surface microbubbles under various flow 

conditions. The understanding may be extended to a smaller scale for the growth of 

surface nanobubbles during solvent exchange, which is much harder to visualize in 

experiments. 

 

Shabut, A. M., Hoque Tania, M., Lwin, K. T., Evans, B. A., Yusof, N. A., Abu-

Hassan, K. J., & Hossain, M. A. An intelligent mobile-enabled expert system for 

tuberculosis disease diagnosis in real time // Expert Systems with Applications. - 

114. - P. 65-77. doi:10.1016/j.eswa.2018.07.014  

This paper presents an investigation into the development of an intelligent mobile-

enabled expert system to perform an automatic detection of tuberculosis (TB) 

disease in real-time. One third of the global population are infected with the TB 

bacterium, and the prevailing diagnosis methods are either resource-intensive or 
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time consuming. Thus, a reliable and easy–to-use diagnosis system has become 

essential to make the world TB free by 2030, as envisioned by the World Health 

Organisation. In this work, the challenges in implementing an efficient image 

processing platform is presented to extract the images from plasmonic ELISAs for 

TB antigen-specific antibodies and analyse their features. The supervised machine 

learning techniques are utilised to attain binary classification from eighteen lower-

order colour moments. The proposed system is trained off-line, followed by testing 

and validation using a separate set of images in real-time. Using an ensemble 

classifier, Random Forest, we demonstrated 98.4% accuracy in TB antigen-specific 

antibody detection on the mobile platform. Unlike the existing systems, the 

proposed intelligent system with real time processing capabilities and data 

portability can provide the prediction without any opto-mechanical attachment, 

which will undergo a clinical test in the next phase. 

 

Robotics. Intelligent Robotic Systems 
 

Carosio, F., Ghanadpour, M., Alongi, J., & Wågberg, L. Layer-by-layer-assembled 

chitosan/phosphorylated cellulose nanofibrils as a bio-based and flame protecting 

nano-exoskeleton on PU foams // Carbohydrate Polymers. - 202. - P. 479-487. 

doi:10.1016/j.carbpol.2018.09.005  

The layer-by-layer (LbL) assembly of chitosan (CH) and phosphorylated cellulose 

nanofibrils (P-CNF) is presented as a novel, sustainable and efficient fire 

protection system for polyurethane foams. The assembly yields a linearly growing 

coating where P-CNF is the main component and is embedded in a continuous CH 

matrix. This CH/P-CNF system homogenously coats the complex 3D structure of 

the foam producing a nano-exoskeleton that displays excellent mechanical 

properties increasing the modulus of the foam while maintaining its ability of 

being cyclically deformed. During combustion the CH/P-CNF exoskeleton 
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efficiently prevents foam collapse and suppresses melt dripping while reducing the 

heat release rate peak by 31% with only 8% of added weight. The coating behavior 

during combustion is investigated and correlated to the observed performances. 

Physical and chemical mechanisms are identified and related to the unique 

composition and structure of the coating imparted by the LbL assembly. 

 

Chen, L., Yang, C., Wang, H., Branson, D. T., Dai, J. S., & Kang, R. Design and 

modeling of a soft robotic surface with hyperelastic material // Mechanism and 

Machine Theory. - 130. - P. 109-122. doi:10.1016/j.mechmachtheory.2018.08.010  

While most existing soft robots have tentacle-like morphology, this paper extends 

the morphology of a soft robot from a curve to a surface. The presented robotic 

surface is fabricated using hyperelastic silicone material, and its morphology and 

deformation can be actively controlled through two pneumatic soft bending 

actuators embedded along the edges. Quasi-steady-state models of the embedded 

actuators and the surface structure are established using the principle of virtual 

work and elastic plate theory, respectively, and then combined to relate the input 

pressure and external force to the deformation of the soft surface. The complete 

model is validated experimentally against a robotic prototype where the error is 

within 5% of the side length of the surface for a number of actuation leve 

 

Cheng, L., & Tavakoli, M. Ultrasound image guidance and robot impedance 

control for beating-heart surgery // Control Engineering Practice. - 81. - P. 9-17. 

doi:10.1016/j.conengprac.2018.08.017  

A novel control method is proposed for master–slave telerobotic beating-heart 

surgery to solve the challenges of rapid heart motion and oscillatory haptic 

feedback. In this paper, the ultrasound imaging-based control algorithms are used 

to make the slave robot compensate for the heart motion automatically. Issues 

including slow sampling rate and time delay caused by ultrasound imaging are 

addressed by a cubic interpolation and an extended Kalman filter (EKF), 
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respectively. Meanwhile, to provide the human operator (surgeon) a feeling of 

operating on an idle heart, an impedance model is designed for the master robot. 

The proposed method is validated through experiments. 

 

Fern, J., & Schulman, R. Modular DNA strand-displacement controllers for 

directing material expansion // Nature Communications. - 9(1). 

doi:10.1038/s41467-018-06218-w  

Soft materials that swell or change shape in response to external stimuli show 

extensive promise in regenerative medicine, targeted therapeutics, and soft 

robotics. Generally, a stimulus for shape change must interact directly with the 

material, limiting the types of stimuli that may be used and necessitating high 

stimulus concentrations. Here, we show how DNA strand-displacement controllers 

within hydrogels can mediate size change by interpreting, amplifying, and 

integrating stimuli and releasing signals that direct the response. These controllers 

tune the time scale and degree of DNA-crosslinked hydrogel swelling and can 

actuate dramatic material size change in response to <100 nM of a specific 

biomolecular input. Controllers can also direct swelling in response to small 

molecules or perform logic. The integration of these stimuli-responsive materials 

with biomolecular circuits is a major step towards autonomous soft robotic systems 

in which sensing and actuation are implemented by biomolecular reaction 

networks. 

 

Gul, J. Z., Sajid, M., Rehman, M. M., Siddiqui, G. U., Shah, I., Kim, K., Choi, K. 

H. 3D printing for soft robotics–a review // Science and Technology of Advanced 

Materials. - 19(1). - P. 243-262. doi:10.1080/14686996.2018.1431862  

Soft robots have received an increasing attention due to their advantages of high 

flexibility and safety for human operators but the fabrication is a challenge. 

Recently, 3D printing has been used as a key technology to fabricate soft robots 

because of high quality and printing multiple materials at the same time. 
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Functional soft materials are particularly well suited for soft robotics due to a wide 

range of stimulants and sensitive demonstration of large deformations, high motion 

complexities and varied multi-functionalities. This review comprises a detailed 

survey of 3D printing in soft robotics. The development of key 3D printing 

technologies and new materials along with composites for soft robotic applications 

is investigated. A brief summary of 3D-printed soft devices suitable for medical to 

industrial applications is also included. The growing research on both 3D printing 

and soft robotics needs a summary of the major reported studies and the authors 

believe that this review article serves the purpose. 

 

Kim, U., Kim, Y. B., So, J., Seok, D., & Choi, H. R. Sensorized surgical forceps 

for robotic-assisted minimally invasive surgery // IEEE Transactions on Industrial 

Electronics. - 65(12). - P. 9604-9613. doi:10.1109/TIE.2018.2821626  

A novel force-sensing mechanism for surgical robotic systems is required for 

further innovation of robotic-assisted minimally invasive surgery (RMIS). In this 

paper, novel sensorized surgical forceps are presented with five-degree-of-freedom 

(5-DOF) force/torque (F/T) sensing capability: a grasping force, a 3-DOF 

manipulating force, and a rotational torque acting at the forceps. Two compact 3-

DOF force sensors are integrated into the proximal region on two jaws of the 

forceps to measure 5-DOF F/T. The forceps also present important advantages for 

actual use in RMIS, such as miniaturization, compatible configuration to various 

shapes of surgical forceps, and packaged sensor electronics. In this study, the 

forceps are designed and manufactured at a low cost and are even disposable. To 

evaluate the forceps in a surgical robotic environment, the instrument is installed in 

a surgical robot, named S-Surge. In the environment, the 5-DOF F/T sensing 

capability is evaluated through comparison with reference sensors. 
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Li, Z., Huang, B., Ye, Z., Deng, M., & Yang, C. Physical human-robot interaction 

of a robotic exoskeleton by admittance control // IEEE Transactions on Industrial 

Electronics. - 65(12). - P. 9614-9624. doi:10.1109/TIE.2018.2821649  

In this paper, a physical human-robot interaction approach is presented for the 

developed robotic exoskeleton using admittance control to deal with a human 

subject's intention as well as the unknown inertia masses and moments in the 

robotic dynamics. The human subject's intention is represented by the reference 

trajectory when the robotic exoskeleton is complying with the external interaction 

force. Online estimation of the stiffness is employed to deal with the variable 

impedance property of the robotic exoskeleton. Admittance control is first 

presented based on the measured force in order to generate a reference trajectory in 

interaction tasks. Then, adaptive control is proposed to deal with the uncertain 

robotic dynamics and a stability criterion can be obtained. Bounded errors are 

shown in the motion tracking while the robustness of the variable stiffness control 

is guaranteed. The experimental results indicate that the proposed control enables 

the human subjects to execute an admittance control task on the exoskeleton robot 

effectively. 

 

Mereu, L., Pellegrini, A., Carlin, R., Terreno, E., Prasciolu, C., & Tateo, S. 

Feasibility of sentinel lymph node fluorescence detection during robotic 

laparoendoscopic single-site surgery in early endometrial cancer: A prospective 

case series // Gynecological Surgery. - 15(1). doi:10.1186/s10397-018-1046-4  

Background: In the last few decades, the introduction of technologies such as 

single-site surgery, robotics, and sentinel lymph node detection has reduced 

invasiveness in the treatment and staging of endometrial cancer patients. The goal 

of the present prospective cohort study is to evaluate the feasibility of lymph node 

fluorescence detection with robotic single-site approach in low-risk endometrial 

cancer. Results: Fifteen non consecutive low-risk endometrial atypical hyperplasia 

(EAH) patients underwent sentinel lymph node (SLN) biopsy and total 
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hysterectomy utilizing the Da Vinci Si Single-Site Surgical. System and Firefly 3D 

imaging. Indications for surgery included eight (53.3%) IA FIGO stage G1 EC, 

three (20%) IA FIGO stage G2 EC, and four (26.6%) EAH. Mean operative time 

was 155 min (range 112–175). One vaginal laceration was the only perioperative 

complication encountered, and all patients were discharged within 48 h of surgery. 

SLN was detected in 86.6% of cases; 1/29 (3.4%) SLN results were positive for 

isolated tumor cells (ITCs) at immunohistochemical analysis. Conclusions: The 

present study demonstrates the feasibility and applicability of robotic single-site 

approach with SLN fluorescence detection for the staging of low-risk endometrial 

cancer. 

 

Nyarko, E. K., Vidovi , I., Rado aj, K., & Cupec, R. A nearest neighbor approach 

for fruit recognition in RGB-D images based on detection of convex surfaces // 

Expert Systems with Applications. - 114. - P. 454-466. 

doi:10.1016/j.eswa.2018.07.048  

Automatic fruit picking is a challenging problem in robotics with a wide 

application field. A prerequisite for realization of a robotic fruit picker is its ability 

to detect fruits in tree tops. An expert system, which would be able to compete 

with human perception, must be capable of recognizing fruits among leaves and 

branches under uncontrolled conditions, where fruits are occluded and shaded. In 

this paper, a novel approach for fruit recognition in RGB-D images based on 

detection and classification of convex surfaces is proposed. The input RGB-D 

image is first segmented into convex surfaces by a region growing procedure. Each 

convex surface is then described by an appropriate descriptor and classified with 

the aid of the associated descriptor. A novel descriptor of approximately convex 

surfaces is proposed, which we named Convex Template Instance (CTI) descriptor. 

It is based on approximating surfaces by convex polyhedrons with quantized face 

orientations, where every polyhedron face corresponds to one descriptor 

component. Computation of the proposed descriptor is simple and can be 
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performed very efficiently. The proposed CTI descriptor is compared to the SHOT 

descriptor, a standard descriptor for 3D point clouds. Two variants of the both CTI 

and SHOT descriptor are evaluated, a variant which uses color and a variant which 

does not. A k-nearest neighbor classifier is used to classify detected surfaces into 

two classes: fruit and other. The main advantage of the proposed expert system in 

comparison to other fruit recognition solutions is its computational efficiency, 

which is of great importance for its target application – an automatic fruit picker. 

The proposed approach is evaluated using a challenging dataset containing RGB-D 

images of four fruit sorts acquired under uncontrolled conditions, which has been 

made publicly available to the scientific community, allowing benchmarking of 

novel fruit recognition methods. 

 

Raoofian, A., Taghvaeipour, A., & E., A. K. On the stiffness analysis of robotic 

manipulators and calculation of stiffness indices // Mechanism and Machine 

Theory. - 130. - P. 382-402. doi:10.1016/j.mechmachtheory.2018.08.025  

This paper aims at introducing new performance indices for robotic manipulators 

in order to evaluate the robot stiffness at the design embodiment stage. In this 

regard, the calculation of the Cartesian stiffness matrix of a manipulator is 

elaborated based on a matrix structural analysis methodology. Then, by resorting to 

linear algebra, four stiffness indices, two for translational and two for rotational 

deformation of the end-effector, are extracted from a Cartesian stiffness matrix. It 

is proved that the indices represent the maximum and the minimum value of the 

resistance forces or moments of a manipulator against an exerted deflection, on the 

end-effector. As a case study, the foregoing stiffness analysis will be applied on a 

Delta parallel robot and the corresponding stiffness indices will be deriv 

 

Rodríguez-Hidalgo, A., Peláez-Moreno, C., & Gallardo-Antolín, A. Echoic log-

surprise: A multi-scale scheme for acoustic saliency detection // Expert Systems 

with Applications. - 114. - P. 255-266. doi:10.1016/j.eswa.2018.07.018  
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Perceptual signals such as acoustic or visual cues carry a massive amount of 

information. From a human perspective, this problem is solved by means of 

cognitive mechanisms related to attention. In particular, saliency is a property of 

particular stimuli that makes them stand from others to allow the brain to take 

decisions about their relevance in the process of exploring the world. For artificial 

intelligence systems it is advantageous to mimic these mechanisms. Visual 

saliency algorithms have been successfully employed in tasks such as medical 

diagnosis, detection of violent scenes, environment understanding made by robots, 

etc. In contrast, computational models of the acoustic saliency mechanisms are less 

extended. In this context, we propose a novel acoustic saliency algorithm to be 

used by intelligent and expert systems facing tasks such as sound detection and 

classification, early alarm, surveillance, robotic exploration of the surroundings, 

among many other applications. This technique, we termed echoic log-surprise, 

combines an unsupervised statistical approach based on Bayesian log-surprise and 

the biological concept of echoic or Auditory Sensory Memory. Our algorithm 

computes several independent log-surprise cues in parallel considering a wide 

range of memory values, with the aim of leveraging saliency information from 

different temporal scales. Then, we explore several statistical metrics to combine 

these multi-scale signals in a single temporal saliency signal including Renyi 

entropy, Jensen-Shannon divergence, Cramer or Bhattacharyya distances. We have 

adopted Acoustic Event Detection tasks as adequate proxies to test its 

performance. Results show that the proposed echoic log-surprise method 

outperforms classical acoustic detection techniques commonly deployed in 

intelligent and expert systems, such as energy thresholding or voice activity 

detection, and it also achieves better results than some other state-of-the-art 

acoustic saliency algorithms, such as Kalinli's and conventional log-surprise. 
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Shabaniverki, S., Thorud, S., & Juárez, J. J. Vibrationally directed assembly of 

micro- and nanoparticle-polymer composites // Chemical Engineering Science. - 

192. - P. 1209-1217. doi:10.1016/j.ces.2018.06.068  

In this study, we examine directed self-assembly of micro- and nanoparticles on a 

vibrating substrate as a viable pathway to large-scale assembly of microstructures 

and composite materials. We demonstrate the vibration-driven assembly of glass 

bead microparticles and iron oxide nanoparticles in contact with a photocurable 

hydrogel (PEGDA) over an area of 3000 mm2. The competition between acoustic 

radiation force and vibration-generated fluid flow in a viscous medium above a 

vibrating plate determines the particle transport characteristics. Based on a 

suspension balance model of this competition, we find that glass microparticles are 

dominated by displacement gradients and migrate towards displacement anti-

nodes. Iron oxide nanoparticles that are smaller than the characteristic boundary 

layer generated by the flow will drive particles towards displacement nodes. We 

find close agreement between the observed experimental results when compared to 

a numerical solution to the 2D wave equation that governs this case. We also 

demonstrate that patterns assembled by vibration for glass microparticles or iron 

oxide nanoparticles dispersed in PEGDA can be immobilized by a UV light, 

allowing this approach to be used as a fabrication process for heterogeneously 

structured particle-polymer composites. The composites produced by this 

technique are robust and can be held by hand for application to tunable material 

properties for applications to bioelectronics and soft robotics. This work has been 

selected by the Editors as a Featured Cover Article for this issue. 

 

Yoon, J. H., Wang, Z., Kim, K. M., Wu, H., Ravichandran, V., Xia, Q., Yang, J. J. 

An artificial nociceptor based on a diffusive memristor // Nature Communications. 

- 9(1). doi:10.1038/s41467-017-02572-3  

A nociceptor is a critical and special receptor of a sensory neuron that is able to 

detect noxious stimulus and provide a rapid warning to the central nervous system 
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to start the motor response in the human body and humanoid robotics. It differs 

from other common sensory receptors with its key features and functions, 

including the "no adaptation" and "sensitization" phenomena. In this study, we 

propose and experimentally demonstrate an artificial nociceptor based on a 

diffusive memristor with critical dynamics for the first time. Using this artificial 

nociceptor, we further built an artificial sensory alarm system to experimentally 

demonstrate the feasibility and simplicity of integrating such novel artificial 

nociceptor devices in artificial intelligence systems, such as humanoid robots. 

 

Cloutier, A., & Yang, J. Examining the robustness of grasping force optimization 

methods using uncertainty analysis // ASCE-ASME Journal of Risk and 

Uncertainty in Engineering Systems, Part B: Mechanical Engineering. - 4(4). 

doi:10.1115/1.4039467  

The development of robust and adaptable methods of grasping force optimization 

(GFO) is an important consideration for robotic devices, especially those which are 

designed to interact naturally with a variety of objects. Along with considerations 

for the computational efficiency of such methods, it is also important to ensure that 

a GFO approach chooses forces which can produce a stable grasp even in the 

presence of uncertainty. This paper examines the robustness of three methods of 

GFO in the presence of variability in the contact locations and in the coefficients of 

friction between the hand and the object. A Monte Carlo simulation is used to 

determine the resulting probability of failure and sensitivity levels when variability 

is introduced. Two numerical examples representing two common grasps 

performed by the human hand are used to demonstrate the performance of the 

optimization methods. Additionally, the method which yields the best overall 

performance is also tested to determine its consistency when force is applied to the 

object's center of mass in different directions. The results show that both the 

nonlinear and linear matrix inequality (LMIs) methods of GFO produce acceptable 

results, whereas the linear method produces unacceptably high probabilities of 
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failure. Further, the nonlinear method continues to produce acceptable results even 

when the direction of the applied force is changed. Based on these results, the 

nonlinear method of GFO is considered to be robust in the presence of variability 

in the contact locations and coefficients of friction 

 

Daneshjo, N., Králik, M., Majerník, M., Pajerská, E. D., & Naš áková, J. Non-

collision trajectories of service industrial robots // Advances in Engineering 

Software. - 124. - P. 90-96. doi:10.1016/j.advengsoft.2018.08.003  

The innovative algorithm for robot collision testing was developed and debugged 

for programming industrial robots handling production and peripheral devices in a 

flexible manufacturing system. Due to this it allows the analysis of the robot 

effector and robot transition paths with the possibility of optimizing them in 

relation to the economy of the handling cycle, runway length, safety and operator 

time and overall handling performance. The key part of our proposal is to analyze 

the 3D model and its interpretation in a relevant form to enable data processing 

with modern computer graphics techniques with hardware support of calculations 

and work at the level of individual objects and polygons. Formalization of the 

robot's direct and inverse kinematic structure allows control of its interaction 

during servicing movements with other robot devices and peripherals. This ensures 

the optimal and unobtrusive trajectory of each mechanical element of the industrial 

robot serving the production and peripheral devices in the intelligent system. 

 

Panagiotopoulos, I., & Dimitrakopoulos, G. An empirical investigation on 

consumers’ intentions towards autonomous driving // Transportation Research Part 

C: Emerging Technologies. - 95. - P. 773-784. doi:10.1016/j.trc.2018.08.013  

Major steps towards implementation of autonomous and connected transport are 

being taken nowadays. The trend of automation technology being used in vehicles 

by the most important vehicle manufacturing industries is expected to move closer 

to high or fully Autonomous Vehicles (AVs) through technological advancements 
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in sectors of robotics and artificial intelligence. Vehicles with autonomous driving 

capabilities are planning to be available on market, in full scale, in the next years. 

In the longer term substantial benefits are mainly expected for accessibility to 

transport, safety, traffic flow, emissions, fuel use and comfort. All these potential 

societal benefits will not be achieved unless AVs are accepted and used by a 

critical mass of people. Addressing these challenges, this paper: (a) proposes a 

technology acceptance modelling process by extending the original Technology 

Acceptance Model (TAM) to explain and predict consumers’ intensions towards 

AVs, (b) based on the proposed TAM-extended framework, a 30-question survey 

was conducted in order to investigate the factors influencing consumers’ intensions 

to use and accept AVs. Results show that the constructs of perceived usefulness, 

perceived ease to use, perceived trust and social influence, are all useful predictors 

of behavioral intentions to have or use AVs, with perceived usefulness having the 

strongest impact. The insights derived from this study could significantly 

contribute to ongoing research related to technology acceptance of AVs and are 

expected to allow automobile industries to improve their design and technology. 

 

Park, S., Jung, Y., & Bae, J. An interactive and intuitive control interface for a tele-

operated robot (AVATAR) system // Mechatronics. - 55. - P. 54-62. 

doi:10.1016/j.mechatronics.2018.08.011  

Robotic systems, which are controlled by artificial intelligent or tele-operation 

control interfaces, have been developed to be deployed instead of the human in 

extreme environments. However, insufficient artificial intelligence performance in 

unknown and unpredictable environments, and non-intuitive control interfaces with 

low immersive feedback have prevented wide spread of such robotic systems. In 

this paper, an intuitive and interactive control interface with inertial measurement 

units (IMUs), haptic gloves and a head mounted display (HMD) was developed to 

control a tele-operated robot in remote environments, which was abbreviated as 

AVATAR system. The tele-operated robot can be operated by a user's motions 
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which are measured by the wearable interface. Through a kinematic analysis of the 

user and the tele-operated robot, desired robot joint angles are calculated to follow 

the user's motions in real time. Also, dual cameras on the robot head provide 3D 

visual information around the robot to the user. A grasping force of the robot 

hands, measured by motor current, is transmitted to the user as vibration feedback 

to fingertips of the haptic gloves. A long term evolution (LTE) was used as 

wireless communication between the user and the robot. The performance of the 

proposed AVATAR system has been verified by experiments. 

 

Powell, D., Hischier, I., Jayathissa, P., Svetozarevic, B., & Schlüter, A. A 

reflective adaptive solar façade for multi-building energy and comfort management 

// Energy and Buildings. - 177. - P. 303-315. doi:10.1016/j.enbuild.2018.07.040 

Actively controlled building facade technologies provide an intriguing method for 

building energy and comfort management as well as on-site electricity generation. 

Here, a novel concept is proposed which allows for energy and comfort 

management on a multi-building level by making use of sunlight redirection via 

adaptive reflective panels mounted on a building façade. Utilizing such a system to 

share solar radiation between building surfaces will improve utilization of the solar 

resource in urban settings, contributing to a reduction in waste energy and 

subsequently mitigating the urban heat island effect. The authors term this 

technology a reflective adaptive solar façade. A framework is presented that 

models and assesses the performance of such a system, consisting of a Resistance-

Capacitance building energy model coupled to a Monte Carlo ray tracing 

simulation. This framework is then utilized to determine the contribution of such a 

system to building energy savings. The simulation framework is applied to cases of 

different receiver designs including concentrating photovoltaic receivers and 

indirect heating. The façade's novel abilities to redistribute sunlight between 

buildings open new pathways for intelligent urban design via efficient distribution 

of solar energy resources. 
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Rabhi, Y., Mrabet, M., & Fnaiech, F. A facial expression controlled wheelchair for 

people with disabilities // Computer Methods and Programs in Biomedicine. - 165. 

- P. 89-105. doi:10.1016/j.cmpb.2018.08.013  

Background and Objectives: In order to improve assistive technologies for people 

with reduced mobility, this paper develops a new intelligent real-time emotion 

detection system to control equipment, such as electric wheelchairs (EWC) or 

robotic assistance vehicles. Every year, degenerative diseases and traumas prohibit 

thousands of people to easily control the joystick of their wheelchairs with their 

hands. Most current technologies are considered invasive and uncomfortable such 

as those requiring the user to wear some body sensor to control the wheelchair. 

Methods: In this work, the proposed Human Machine Interface (HMI) provides an 

efficient hands-free option that does not require sensors or objects attached to the 

user's body. It allows the user to drive the wheelchair using its facial expressions 

which can be flexibly updated. This intelligent solution is based on a combination 

of neural networks (NN) and specific image preprocessing steps. First, the Viola-

Jones combination is used to detect the face of the disability from a video. 

Subsequently, a neural network is used to classify the emotions displayed on the 

face. This solution called “The Mathematics Behind Emotion” is capable of 

classifying many facial expressions in real time, such as smiles and raised 

eyebrows, which are translated into signals for wheelchair control. On the 

hardware side, this solution only requires a smartphone and a Raspberry Pi card 

that can be easily mounted on the wheelchair. Results: Many experiments have 

been conducted to evaluate the efficiency of the control acquisition process and the 

user experience in driving a wheelchair through facial expressions. The 

classification accuracy can expect 98.6% and it can offer an average recall rate of 

97.1%. Thus, all these experiments have proven that the proposed system is able of 

accurately recognizing user commands in real time. Indeed, the obtained results 

indicate that the suggested system is more comfortable and better adapted to 
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severely disabled people in their daily lives, than conventional methods. Among 

the advantages of this system, we cite its real time ability to identify facial 

emotions from different angles. Conclusions: The proposed system takes into 

account the patient's pathology. It is intuitive, modern, doesn't require physical 

effort and can be integrated into a smartphone or tablet. The results obtained 

highlight the efficiency and reliability of this system, which ensures safe 

navigation for the disabled patient. 

 

Rodríguez-Hidalgo, A., Peláez-Moreno, C., & Gallardo-Antolín, A. Echoic log-

surprise: A multi-scale scheme for acoustic saliency detection // Expert Systems 

with Applications. - 114. - P. 255-266. doi:10.1016/j.eswa.2018.07.018  

Perceptual signals such as acoustic or visual cues carry a massive amount of 

information. From a human perspective, this problem is solved by means of 

cognitive mechanisms related to attention. In particular, saliency is a property of 

particular stimuli that makes them stand from others to allow the brain to take 

decisions about their relevance in the process of exploring the world. For artificial 

intelligence systems it is advantageous to mimic these mechanisms. Visual 

saliency algorithms have been successfully employed in tasks such as medical 

diagnosis, detection of violent scenes, environment understanding made by robots, 

etc. In contrast, computational models of the acoustic saliency mechanisms are less 

extended. In this context, we propose a novel acoustic saliency algorithm to be 

used by intelligent and expert systems facing tasks such as sound detection and 

classification, early alarm, surveillance, robotic exploration of the surroundings, 

among many other applications. This technique, we termed echoic log-surprise, 

combines an unsupervised statistical approach based on Bayesian log-surprise and 

the biological concept of echoic or Auditory Sensory Memory. Our algorithm 

computes several independent log-surprise cues in parallel considering a wide 

range of memory values, with the aim of leveraging saliency information from 

different temporal scales. Then, we explore several statistical metrics to combine 
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these multi-scale signals in a single temporal saliency signal including Renyi 

entropy, Jensen-Shannon divergence, Cramer or Bhattacharyya distances. We have 

adopted Acoustic Event Detection tasks as adequate proxies to test its 

performance. Results show that the proposed echoic log-surprise method 

outperforms classical acoustic detection techniques commonly deployed in 

intelligent and expert systems, such as energy thresholding or voice activity 

detection, and it also achieves better results than some other state-of-the-art 

acoustic saliency algorithms, such as Kalinli's and conventional log-surprise. 

 

Rossi, F., Zhang, R., Hindy, Y., & Pavone, M. Routing autonomous vehicles in 

congested transportation networks: Structural properties and coordination 

algorithms // Autonomous Robots. - 42(7). - P. 1427-1442. doi:10.1007/s10514-

018-9750-5  

This paper considers the problem of routing and rebalancing a shared fleet of 

autonomous (i.e., self-driving) vehicles providing on-demand mobility within a 

capacitated transportation network, where congestion might disrupt throughput. 

We model the problem within a network flow framework and show that under 

relatively mild assumptions the rebalancing vehicles, if properly coordinated, do 

not lead to an increase in congestion (in stark contrast to common belief). From an 

algorithmic standpoint, such theoretical insight suggests that the problems of 

routing customers and rebalancing vehicles can be decoupled, which leads to a 

computationally-efficient routing and rebalancing algorithm for the autonomous 

vehicles. Numerical experiments and case studies corroborate our theoretical 

insights and show that the proposed algorithm outperforms state-of-the-art point-

to-point methods by avoiding excess congestion on the road. Collectively, this 

paper provides a rigorous approach to the problem of congestion-aware, system-

wide coordination of autonomously driving vehicles, and to the characterization of 

the sustainability of such robotic systems. 
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Salama, M. A., Vantsevich, V. V., Way, T. R., & Gorsich, D. J. UGV with a 

distributed electric driveline: Controlling for maximum slip energy efficiency on 

stochastic terrain // Journal of Terramechanics. - 79. - P. 41-57. 

doi:10.1016/j.jterra.2018.06.001  

Energy saving has been a prominent concern of ground vehicle Original 

Equipment Manufacturers and research agencies for decades. The search for 

technological advances that can increase energy efficiency of vehicles has been a 

relentless quest. The framework of research on energy efficiency improvements 

has been considerably extended after the introduction of fully electric vehicles with 

electric motors that individually drive each wheel, i.e., In-Wheel Motors (IWM). 

Although incoming IWM vehicles can significantly decrease driveline power 

losses and, thus, improve vehicle energy efficiency compared to conventional 

mechanical driveline systems, one technical problem related to the vehicle-tire-

terrain interaction needs to be addressed in fully electric terrain vehicles. These 

vehicles are still lacking strategies to manage power distribution between the drive 

wheels, which are not connected by a driveline system anymore, with the purpose 

to minimize slip power losses at all tires and maximize vehicle slip energy 

efficiency. Inappropriate power delivered to each of the wheels, which run in 

different stochastic terrain conditions, can deteriorate slip energy efficiency of a 

vehicle with four individually driven wheels. The research work presented in this 

article addresses the problem of wheel power distribution for an unmanned ground 

vehicle (UGV) with four IWMs. The goal of this study was to analytically 

establish and determine conditions for the wheel power split that corresponds to 

the maximum slip efficiency of the IWM UGV, design a control algorithm that 

implements the conditions, and verify the effectiveness of the control in 

experimental research of the vehicle on deformable terrain. The article presents a 

terramechanics-based IWM UGV mathematical modeling that integrates both 

vehicle, electric-motor, and wheel dynamics with stochastic soil characteristics. 

The control algorithm is based on the inverse dynamics approach to control the 
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wheel angular velocity to overcome stochastic terrain load torque and to satisfy a 

required program of UGV motion given by a UGV velocity profile. Each wheel 

angular velocity is controlled by varying the wheel torque using a control-by-

acceleration principle that provides each wheel with the required angular velocity 

and the tire rolling radius in the drive mode. Experimental research work, 

including lab tests at the UAB Vehicle and Robotics Engineering Lab and soil bin 

experiments of the IWM UGV at the USDA-ARS National Soil Dynamics Lab, 

was conducted to validate the analytical models and control algorithm. It was 

found that maximum IWM UGV slip energy efficiency is achieved if the electric 

motors are controlled to provide the same tire slippages at all four wheels by 

zeroing the kinematic discrepancy between the theoretical linear velocities of the 

wheels. At this condition, the total electric current drawn by all four DC motors 

was minimum. The maximum IWM UGV slip energy efficiency of 89.3% was 

achieved at a mean tire slippage value of 11.1% on Norfolk Sandy Loam (NSL) 

soil. 

 

Sharifi, M., Chen, X., Pretty, C., Clucas, D., & Cabon-Lunel, E. Modelling and 

simulation of a non-holonomic omnidirectional mobile robot for offline 

programming and system performance analysis // Simulation Modelling Practice 

and Theory. - 87. - P. 155-169. doi:10.1016/j.simpat.2018.06.005  

This paper presents 3D modelling and simulation of a non-holonomic 

omnidirectional mobile robot, MARIO – Mobile Autonomous Rover for Intelligent 

Operations, using the Gazebo simulator and Robot Operating System (ROS), 

aiming for offline programming and system performance analysis. For this 

purpose, MARIO as a four wheel active driving/steering (4WD4S) platform has 

been modelled and simulated based on the physical developed model. Gazebo 

enables simulation of the world environment, physical model, sensors and control 

system through the Unified Robot Description Format (URDF) file. ROS is 

interfaced with Gazebo which allows utilization and implementation of different 
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robotic software and tools on the simulated robot. This presented approach allows 

development, testing and validation of MARIO and required software before 

implementation on the real system. The presented approach also provides the 

essential theory and practice for robotic system specialists in modelling and 

simulation of ground mobile robotic systems using Gazebo simulator and ROS. 

 

Software implementation of intelligent systems 
 

Bhattacharyya, S., Katramatos, D., & Yoo, S. Why wait? let us start computing 

while the data is still on the wire // Future Generation Computer Systems. - 89. - P. 

563-574. doi:10.1016/j.future.2018.07.024  

In this era of Big Data, computing useful and timely information from data is 

becoming increasingly complicated, particularly due to the ever increasing 

volumes of data that need to travel over the network to data centers to be stored 

and processed, all highly expensive operations in the long haul. This is a strong 

motivation to explore how to perform computing and analysis of data “on the wire” 

i.e., while the data is still in transit. The nature of these computations include 

analysis, visualization, pattern recognition, and prediction on the streaming data. In 

this paper we present the idea of a framework capable of analyzing data in transit 

based on the principles of a service function chaining architecture. This framework 

can be deployed at any practical location within the network where computation on 

data flows is desirable. We further describe an all-virtual implementation of the 

framework as a worst-case scenario and present an early investigation of its 

capabilities with three examples — pattern recognition and data visualization on 

streaming Forex data, targeted advertising from clickstream data, and processing of 

monitoring data from solar sensors for maintenance decisions. Our results indicate 

that performing computations on live data flows to provide immediate perspective 

on the data is possible and attractive, but also that performance heavily depends on 

the amount and capabilities of the dedicated resources. 
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Carballo, A., Seiya, S., Lambert, J., Darweesh, H., Narksri, P., Morales, L. Y., 

Takeda, K. End-to-end autonomous mobile robot navigation with model-based 

system support // Journal of Robotics and Mechatronics. - 30(4). - P. 563-583. 

doi:10.20965/jrm.2018.p0563  

Autonomous mobile robot navigation in real unmodified outdoor areas frequented 

by people on their business, children playing, fast running bicycles, and even 

robots, remains a difficult challenge. For eleven years, the Tsukuba Challenge Real 

World Robot Challenge (RWRC) has brought together robots, researchers, 

companies, government, and ordinary citizens, under the same outdoor space to 

push forward the limits of autonomous mobile robots. For the Tsukuba Challenge 

2017 participation, our team proposed to study the problem of sensors-to-actuators 

navigation (also called End-to-End), this is, having the robot to navigate towards 

the destination on a complex path, not only moving straight but also turning at 

intersections. End-to-End (E2E) navigation was implemented using a 

convolutional neural network (CNN): the robot learns how to go straight, turn left, 

and turn right, using camera images and trajectory data. E2E network training and 

evaluation was performed at Nagoya University, on similar outdoor conditions to 

that of Tsukuba Challenge 2017 (TC2017). Even thought E2E was trained on a 

different environment and conditions, the robot successfully followed the 

designated trajectory in the TC2017 course. Learning how to follow the road no 

matter the environment is of the key attributes of E2E based navigation. Our E2E 

does not perform obstacle avoidance and can be affected by illumination and 

seasonal changes. Therefore, to improve safety and add fault tolerance measures, 

we developed an E2E navigation approach with model-based system as backup. 

The model-based system is based on our open source autonomous vehicle software 

adapted to use on a mobile robot. In this work we describe our approach, 

implementation, experiences and main contributions. 
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Fu, S., Wu, J., Wen, H., Cai, Y., & Wu, B. Software defined wireline-wireless 

cross-networks: Framework, challenges, and prospects // IEEE Communications 

Magazine. - 56(8). - P. 145-151. doi:10.1109/MCOM.2018.1700966  

Optical networks can support a large amount of IP traffic in the next generation of 

networks with energy efficiency awareness. However, the ever increasing demand 

of IP traffic also renders tremendous energy consumption in the next generation of 

networks. The traditional separate design for wireline and wireless networks 

cannot meet the demand of energy efficiency in the systems well. Fortunately, 

SDN provides effective leverage to transform such a separate design into a 

wireline-wireless cross-network design. In this article, through employing software 

defined cross-networks, the wired routing and wireless transmission can be 

controlled in an integrated and centralized way. Intelligent algorithms can thus be 

used for effective implementation of joint design with low delay, powerful control 

function of networks, and energy-efficient trade-off across the networks. However, 

it is challenging to find a suitable trade-off among energy efficiency, energy 

consumption, and traffic delays between wired and wireless networks. This 

motivates us to propose a novel and feasible integrated energy-efficient 

framework. We also provide several promising research directions for joint energy 

efficiency designs in the next generation of networks. 

 

Hujainah, F., Abu Bakar, R. B., Al-haimi, B., & Abdulgabber, M. A. Stakeholder 

quantification and prioritisation research: A systematic literature review // 

Information and Software Technology. - 102. -P. 85-99. 

doi:10.1016/j.infsof.2018.05.008 

Context: Stakeholder quantification and prioritisation (SQP) is executed to 

quantify and prioritise stakeholders of the system based on their impacts. Selecting 

and involving the appropriate stakeholders are considered one of the major factors 

for producing a successful system. Objective: The objectives of this paper is to 

provide precise investigation regarding the SQP domain with respect to its impact 
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on prioritising requirements, identifying SQP attributes, critically investigating the 

existing techniques, and presenting the challenges and recommended future works. 

Method: The systematic literature review (SLR) guidelines proposed by 

Kitchenham are adopted to guide the review process. The identified related studies 

underwent a rigorous study selection process. Thus, 31 out of 210 identified 

studies were selected as primary studies to address adequately the formulated 

research questions. Results: Findings demonstrate that SQP is a crucial process in 

requirement prioritisation (RP) because of its ability to identify stakeholders’ 

impact on the systems requirements that lead to the production of a correctly 

prioritised list of requirements. Seventeen SQP attributes are revealed along with 

their description, usage impact, and degree of importance. Furthermore, nine 

techniques that focus on quantification and prioritisation of the stakeholders are 

identified and critically analysed in terms of their description, SQP process 

involved, SQP attributes used, types, and limitations. The findings reveal that these 

techniques face some challenges with respect to the lack of low-level 

implementation details, lack of automation and intelligence level, and heavy 

reliance on the involvement of experts. Conclusion: SQP has been extensively 

discussed in stakeholder analysis and requirement prioritisation domains. Based on 

the findings, a new intelligent solution is suggested to minimise the need for expert 

participation in conducting the SQP process along with proposing measurement 

criteria for the attributes used to evaluate the stakeholders. The deficiency of 

research works regarding the selection of SQP techniques is also observed. 

 

Kardas, G., Tezel, B. T., & Challenger, M. Domain-specific modelling language 

for belief-desire-intention software agents // IET Software. - 12(4). - P. 356-364. 

doi:10.1049/iet-sen.2017.0094  

Development of software agents according to belief-desire-intention (BDI) model 

usually becomes challenging due to autonomy, distributedness, and openness of 

multi-agent systems (MAS). Hence, here, a domain-specific modelling language 
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(DSML), called DSML4BDI, is introduced to support development of BDI agents. 

The syntax of the language provides the design of agent components required for 

the construction of the system according to the specifications of BDI architecture. 

The implementation of designed MAS on Jason BDI platform is also possible via 

model-to-text transformations built in the DSML. The comparative evaluation 

results showed that a significant amount of artefacts required for the exact MAS 

implementation can be automatically achieved by employing DSML4BDI. 

Moreover, time needed for developing a BDI agent system from scratch can be 

reduced to one-third in the case of using DSML4BDI. Finally, qualitative 

assessment, based on the developers' feedback, exposed how DSML4BDI 

facilitates development of BDI agents. 

 

Lotfi, J., Abdi, F., & Abbou, M. F. Smart home energy system modeling and 

implementation // Paper presented at the Proceedings - 2017 European Conference 

on Electrical Engineering and Computer Science, EECS 2017. - P. 402-404. 

doi:10.1109/EECS.2017.80  

The electrical power consumption inside homes has been continuously increasing 

since the technologies relying on it have started becoming more and more 

accessible to the population. This phenomenon is expected to persist and the 

impact on the traditional electricity generation and distribution mechanisms has 

already started to be a source of concern. One of the solutions currently being 

investigated is through the implementation of Home Energy Management Systems 

(HEMS), which aim to optimize the energy consumption inside a household and, 

therefore, reduce the impact on the grid. A variety of implementation strategies and 

theories are being explored, and potential improvements over the traditional 

electrical grid are very diverse, both from a producer and a consumer point of 

view. This can lead to a very large market of new products that each have their 

quality and specialization. In the case of this project, one of the major objectives is 

to enhance the end users' supervision and control over the electricity consumption 
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inside their home. In the present paper, we present a few ideas about the 

requirements for the implementation of a stable HEMS that follows this objective 

as well as a draft of such implementation. The main concepts that we will be 

focusing on in this paper deal with the software implementation of the HEMS, 

which aims to be flexible and accessible, as well as the technical modeling of this 

system and the visible advantages we can benefit from. 

 

Pang, Z., Xu, P., O'Neill, Z., Gu, J., Qiu, S., Lu, X., & Li, X. Application of mobile 

positioning occupancy data for building energy simulation: An engineering case 

study // Building and Environment. - 141. - P. 1-15. 

doi:10.1016/j.buildenv.2018.05.030  

Occupancy data is a critical input parameter for building energy simulation since it 

has a big impact on the precision and accuracy of building energy model 

performance. However, current approaches to get such data through the 

conventional occupancy detection technology require either implementation of a 

large-scale sensor network and/or sophisticated and time-consuming computational 

algorithms, which to some degree limits the application of the real-time occupancy 

data for building energy simulation. In the era of the mobile internet, the massive 

people position data, which is generated by smartphone users and stored on cloud 

servers, offers a potential to solve this important problem. Such mobile data source 

is precisely monitored, real-time updated, and accessible with affordable time and 

labor cost upon customer's agreements in some regions, and therefore could be one 

of the alternatives to traditional occupancy detection methods. This paper presents 

an investigation of whether and how the mobile-internet positioning data can 

benefit building energy simulation. This paper first summarizes the pros and cons 

of several mainstream occupancy detection methods. Then, the principle of the 

proposed mobile-internet-based occupancy detection method is introduced. The 

methodology of using such occupancy data for building energy simulation is 

developed. An energy performance model of a complex building in Shanghai with 
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a whole building simulation software EnergyPlus is used as a pilot case study to 

demonstrate the effectiveness of the proposed methodology. A calibration is 

performed using the building automation system data and the mobile-internet-

based occupancy data. The simulation results show that mobile-internet-based 

occupancy data can help improve the building model prediction accuracy. 

 

Serban, A. C., Poll, E., & Visser, J. A standard driven software architecture for 

fully autonomous vehicles // Paper presented at the Proceedings - 2018 IEEE 15th 

International Conference on Software Architecture Companion, ICSA-C 2018. - P. 

120-127. doi:10.1109/ICSA-C.2018.00040  

The goal of this paper is to design a functional software architecture for fully 

autonomous vehicles. Existing literature takes a descriptive approach and presents 

past experiments with autonomous driving or implementations specific to limited 

domains (e.g. winning a competition). The architectural solutions are often an 

after-math of building or evolving an autonomous vehicle and not the result of a 

clear software development life-cycle. A major issue of this approach is that 

requirements can not be traced with respect to functional components and several 

components group most functionality. Therefore, it is often difficult to adopt the 

proposals. In this paper we take a prescriptive approach starting with requirements 

from an automotive standard. We use a NIST reference architecture for real-time, 

intelligent, systems and well established architectural patterns to support the design 

principles. We further examine the results with respect to the automotive software 

development life cycle and compliance with automotive safety standards. Lastly, 

we compare our work with other proposals. 

 

Sharifi, M., Chen, X., Pretty, C., Clucas, D., & Cabon-Lunel, E. Modelling and 

simulation of a non-holonomic omnidirectional mobile robot for offline 

programming and system performance analysis // Simulation Modelling Practice 

and Theory. - 87. - P. 155-169. doi:10.1016/j.simpat.2018.06.005  
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This paper presents 3D modelling and simulation of a non-holonomic 

omnidirectional mobile robot, MARIO – Mobile Autonomous Rover for Intelligent 

Operations, using the Gazebo simulator and Robot Operating System (ROS), 

aiming for offline programming and system performance analysis. For this 

purpose, MARIO as a four wheel active driving/steering (4WD4S) platform has 

been modelled and simulated based on the physical developed model. Gazebo 

enables simulation of the world environment, physical model, sensors and control 

system through the Unified Robot Description Format (URDF) file. ROS is 

interfaced with Gazebo which allows utilization and implementation of different 

robotic software and tools on the simulated robot. This presented approach allows 

development, testing and validation of MARIO and required software before 

implementation on the real system. The presented approach also provides the 

essential theory and practice for robotic system specialists in modelling and 

simulation of ground mobile robotic systems using Gazebo simulator and ROS. 

 

Shukla, A., & Ganguly, U. An on-chip trainable and the clock-less spiking neural 

network with 1R memristive synapses // IEEE Transactions on Biomedical Circuits 

and Systems. - 12(4). - P. 884-893. doi:10.1109/TBCAS.2018.2831618  

Spiking neural networks (SNNs) are being explored in an attempt to mimic brain's 

capability to learn and recognize at low power. Crossbar architecture with highly 

scalable resistive RAM or RRAM array serving as synaptic weights and neuronal 

drivers in the periphery is an attractive option for the SNN. Recognition (akin to 

'reading' the synaptic weight) requires small amplitude bias applied across the 

RRAM to minimize conductance change. Learning (akin to 'writing' or updating 

the synaptic weight) requires large amplitude bias pulses to produce a conductance 

change. The contradictory bias amplitude requirement to perform reading and 

writing simultaneously and asynchronously, akin to biology, is a major challenge. 

Solutions suggested in the literature rely on time-division-multiplexing of read and 

write operations based on clocks, or approximations ignoring the reading when 
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coincidental with writing. In this paper, we overcome this challenge and present a 

clock-less approach wherein reading and writing are performed in different 

frequency domains. This enables learning and recognition simultaneously on an 

SNN. We validate our scheme in SPICE circuit simulator by translating a two-

layered feed-forward Iris classifying SNN to demonstrate software-equivalent 

performance. The system performance is not adversely affected by a voltage 

dependence of conductance in realistic RRAMs, despite departing from linearity. 

Overall, our approach enables direct implementation of biological SNN algorithms 

in hardware. 

 

Tan, X., & Yu, F. Research and application of virtual user context information 

security strategy based on group intelligent computing // Cognitive Systems 

Research. - 52. - P. 629-639. doi:10.1016/j.cogsys.2018.08.016  

This article first introduced the current technology of the privacy protection model, 

and analyzed their characteristics and deficiencies. Afterwards, from the point of 

view of revenue, the shortcomings of the traditional privacy protection model have 

analyzed through the group intelligent computing method. Based on this, this paper 

proposes a research and application of virtual user information of security strategy 

based on group intelligent computing, through the collection of visitor's private 

information historical access data, intelligent calculation of the strategy group 

between the visitor and the interviewee. The setting of the threshold of the visited 

person can protect the privacy information of the user more effectively. In this 

paper, the implementation flow, algorithm implementation process, and specific 

architecture design of the proposed virtual user of privacy protection model based 

on group intelligent computing are introduced respectively. The specific 

algorithms include PCA, BP neural network, and genetic algorithm. Finally, the 

proposed privacy has verified through experiments. Protection model can protect 

user privacy more effectively than traditional privacy protection model. In the 

future, we will further expand and improve the privacy protection model of virtual 



 

808 

 

users based on group intelligent computing, including considering the dynamic and 

inconsistency of access to the privacy information, that is, accessing different 

private information will produce different overlay effects and parallelism. We will 

also study how to apply this model to actual systems such as shopping websites 

and social platforms, and use commercial data to evaluate the performance of the 

model and further improve it 

 

Hardware implementation of intelligent systems 
 

Aparicio-Ruiz, P., Barbadilla-Martín, E., Salmerón-Lissén, J. M., & Guadix-

Martín, J. Building automation system with adaptive comfort in mixed mode 

buildings // Sustainable Cities and Society. - 43. - P. 77-85. 

doi:10.1016/j.scs.2018.07.028  

Although there are many fieldstudies to achieve a model of comfort in free running 

buildings, fewer studies focus on mixed-mode buildings. Moreover, there are even 

fewer examples of implementing such algorithms into a building automation 

system for testing its real validity. In this study, a methodology for implementing 

and validating an Adaptive Control Algorithm in mixed mode buildings is 

proposed. In particular, the paper shows the implantation and application of an 

experimental adaptive control algorithm in the current installation of an office 

building and without additional costs or specific hardware. The experiment seeks 

to find a relationship between comfort of their occupants and with energy 

efficiency. The implementation into the building´s system shows the real 

applicability and the effectiveness of the adaptive model to hybrid buildings, 

highlighting that the methodology proposed could be applied in another type of 

building. The results show that it is possible to improve the energy efficiency, 

while maintaining the comfort of the users using only the tools yet available in the 

Building Automation System of the buildings and without additional systems, no 

extra costs and minimum intervention in its control system. 
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Bikos, A. N., & Sklavos, N. Architecture design of an area efficient high speed 

crypto processor for 4G LTE // IEEE Transactions on Dependable and Secure 

Computing. - 15(5). - P. 729-741. doi:10.1109/TDSC.2016.2620437  

The whole security architecture of LTE/SAE (Long Term Evolution/System 

Architecture Evolution) is being consisted of four main hardware-oriented 

cryptographic algorithms: KASUMI block ciphers, SNOW-3G stream cipher, the 

MILENAGE algorithm set, and the 4G development of ZUC algorithm. This paper 

presents an FPGA deployment of a universal security architecture crypto processor 

for 4G LTE, consisting of both four ciphers enabling each one on demand, which 

is based on two novel design principles. One is a more intelligent implementation 

of the four algorithm's substitution boxes (S-boxes) based on a common 

intersection assumption of their contents. The second includes the use of a 

common data path hardware block deployed along the four cipher's architectural 

design. This universal security architecture crypto processor proves to reduce the 

area space at least 1.5 times, and also provides almost double throughput compared 

with the state-of-the-art realizations of the individual ciphers, something which is a 

high necessity when producing components for the demanding post-4G cellular 

market. 

 

Caratelli, A., Scarfi, S., Ceresa, D., Kloukinas, K., & Leblebici, Y. System level 

simulation framework for the ASICs development of a novel particle physics 

detector // Paper presented at the PRIME 2018 - 14th Conference on Ph.D. 

Research in Microelectronics and Electronics. - P. 49-52. 

doi:10.1109/PRIME.2018.8430367  

The simulation of the passage of particles through matter using Monte Carlo 

methods is broadly used in the development of particle detectors for high energy 

physics experiments. To develop the readout electronics for the Compact Muon 

Solenoid (CMS) experiment at CERN, and to assist the design of the on-detector 
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ASICs, a simulation framework was build capable to link the physics Monte Carlo 

simulations platforms with an industry standard EDA simulation tools. This 

contribution focuses on the implementation of the simulation framework based on 

the System Verilog language and the Universal Verification Methodology (UVM). 

The simulation results that guided the development of the ASICs and the choice of 

the final architecture are presented. 

 

Hu, W., Jiang, J., Xie, D., Wang, S., Bi, K., Duan, H., He, J. Transient security 

transistors self-supported on biodegradable natural-polymer membranes for brain-

inspired neuromorphic applications // Nanoscale. - 10(31). - P. 14893-14901. 

doi:10.1039/c8nr04136a  

Transient electronics, a new generation of electronics that can physically or 

functionally vanish on demand, are very promising for future “green” security 

biocompatible electronics. At the same time, hardware implementation of 

biological synapses is highly desirable for emerging brain-like neuromorphic 

computational systems that could look beyond the conventional von Neumann 

architecture. Here, a hardware-security physically-transient bidirectional artificial 

synapse network based on a dual in-plane-gate Al-Zn-O neuromorphic transistor 

was fabricated on free-standing laterally-coupled biopolymer electrolyte 

membranes (sodium alginate). The excitatory postsynaptic current, paired-pulse-

facilitation, and temporal filtering characteristics from high-pass to low-pass 

transition were successfully mimicked. More importantly, bidirectional dynamic 

spatiotemporal learning rules and neuronal arithmetic were also experimentally 

demonstrated using two lateral in-plane gates as the presynaptic inputs. Most 

interestingly, excellent physically-transient behavior could be achieved with a 

superfast water-soluble speed of only 120 seconds. This work represents a 

significant step towards future hardware-security transient biocompatible 

intelligent electronic systems. 
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Ji, X., Liu, Y., Na, X., & Liu, Y. Research on interactive steering control strategy 

between driver and AFS in different game equilibrium strategies and information 

patterns // Vehicle System Dynamics. - 56(9). - P. 1344-1374. 

doi:10.1080/00423114.2018.1435890  

In the past decade, several publications have shown that it is advisable to design an 

advanced driver assistance system using a shared control structure. This paper is 

concerned with the modelling and verification of an interactive steering control 

strategy between a driver and an active front steering (AFS) controller to 

investigate the complex interactions between human driver and an AFS system. 

Using game theory as a general framework, a more comprehensive mathematical 

model system of interactive steering control potentially applicable to explore 

human drivers’ behaviours in shared control of intelligent vehicles is presented and 

discussed in this paper. The effects of different information patterns, namely the 

open-loop pattern and the closed-loop feedback pattern on modelling shared 

steering control between driver and AFS have been investigated. Simulation and 

hardware-in-loop implementation results prove the validity of steering interactive 

modelling in different game information patterns. Specifically, the results show 

that, in the Nash equilibrium strategy situation, the driver and the AFS controller 

may become more rational and reasonable in the process of completing the same 

dynamic task in the closed-loop feedback information patterns compared to the 

open-loop ones; and the differences between feedback Nash and feedback 

Stackelberg may depend on the step size of discretisation. 

 

Letha, S. S., Thakur, T., & Kumar, J. Hardware implementation of power quality 

improvement in photo-voltaic fed cascaded H-bridge multilevel inverter // Paper 

presented at the IEEE International Symposium on Industrial Electronics, 2018-

June. - P. 401-406. doi:10.1109/ISIE.2018.8433752  

Cascaded H-bridge multilevel inverter (CHMLI) is the most popular high/medium 

power converter for interconnection of renewable energy sources as they require 
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isolated and constant power supply. With the adverse of technology in the field of 

power electronics more complex system emerges which requires sophisticated 

algorithms and high performance processors to overcome the emerging challenges. 

This study aims to eliminate harmonics in a PV fed CHMLI using selective 

harmonics elimination (SHE) technique with different algorithms such as Newton 

Raphson (NR), Particle Swarm Optimization (PSO) and Genetic Algorithm (GA). 

The Real-time implementation of 3  11 level PV fed CHMLI modelled using 

MATLABTM/ SIMULINKTM has been carried out using power MOSFET based 

Intelligent Power Module controlled by FPGA Based Spartan 3 A DSP Board. The 

effectiveness of harmonic elimination using SHE technique with different 

algorithms such as NR, PSO and GA have been validated using the laboratory 

prototype of an 11 level CHMLI. A comparative analysis of these algorithms based 

on Total Harmonic Distortion (THD) and the selective lower order harmonic 

contents up to 13th order using FFT analysis have been presented in this study. 

 

Pérez, J., Cabrera, J. A., Castillo, J. J., & Velasco, J. M. Bio-inspired spiking 

neural network for nonlinear systems control // Neural Networks. - 104. - P. 15-25. 

doi:10.1016/j.neunet.2018.04.002  

Spiking neural networks (SNN) are the third generation of artificial neural 

networks. SNN are the closest approximation to biological neural networks. SNNs 

make use of temporal spike trains to command inputs and outputs, allowing a 

faster and more complex computation. As demonstrated by biological organisms, 

they are a potentially good approach to designing controllers for highly nonlinear 

dynamic systems in which the performance of controllers developed by 

conventional techniques is not satisfactory or difficult to implement. SNN-based 

controllers exploit their ability for online learning and self-adaptation to evolve 

when transferred from simulations to the real world. SNN's inherent binary and 

temporary way of information codification facilitates their hardware 

implementation compared to analog neurons. Biological neural networks often 
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require a lower number of neurons compared to other controllers based on artificial 

neural networks. In this work, these neuronal systems are imitated to perform the 

control of non-linear dynamic systems. For this purpose, a control structure based 

on spiking neural networks has been designed. Particular attention has been paid to 

optimizing the structure and size of the neural network. The proposed structure is 

able to control dynamic systems with a reduced number of neurons and 

connections. A supervised learning process using evolutionary algorithms has been 

carried out to perform controller training. The efficiency of the proposed network 

has been verified in two examples of dynamic systems control. Simulations show 

that the proposed control based on SNN exhibits superior performance compared 

to other approaches based on Neural Networks and SNNs. 

 

Tsai, T., & Chen, S. Single-chip design for intelligent surveillance system // IEEE 

Transactions on very Large Scale Integration (VLSI) Systems. - 26(9). - P. 1637-

1646. doi:10.1109/TVLSI.2018.2827385  

During recent years, a digital surveillance system has gained more popularity. 

Object recognition plays a critical role in an intelligent surveillance system. It 

mainly consists of several vision-based techniques such as segmentation and 

tracking. However, these techniques are still challenging. In this paper, an 

intelligent surveillance system has been proposed on the basis of single-chip 

design. An algorithm development and its hardware implementation are well 

addressed. Our algorithm accomplishes tracking of moving people through 

successive frames without using boundary box of object or color cues. Although 

there is occlusion due to gathering of people and other foreground objects, still the 

proposed algorithm can deal with such situations. The developed hardware 

architecture involves several tasks including foreground detection, sliced 

connected component labeling, object grouping, and object tracking. We use 

parallel processing on object labeling architecture and give the upper and lower 

image label values simultaneously. Object grouping and object tracking are also 
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manipulated to improve the performance. The whole system is designed using 

single-chip solution. It is implemented by TSMC 90-nm library with 18.71-K logic 

gates, 92.288-kB on-chip memory, and 11.4037-mW low power consumption. 

 

Yang, H., Cheng, L., & Chuah, M. C. Detecting payload attacks on programmable 

logic controllers (PLCs) // Paper presented at the 2018 IEEE Conference on 

Communications and Network Security, CNS 2018. 

doi:10.1109/CNS.2018.8433146  

Programmable logic controllers (PLCs) play critical roles in industrial control 

systems (ICS). Providing hardware peripherals and firmware support for control 

programs (i.e., a PLC's 'payload') written in languages such as ladder logic, PLCs 

directly receive sensor readings and control ICS physical processes. An attacker 

with access to PLC development software (e.g., by compromising an engineering 

workstation) can modify the payload program and cause severe physical damages 

to the ICS. To protect critical ICS infrastructure, we propose to model runtime 

behaviors of legitimate PLC payload program and use runtime behavior 

monitoring in PLC firmware to detect payload attacks. By monitoring the I/O 

access patterns, network access patterns, as well as payload program timing 

characteristics, our proposed firmware-level detection mechanism can detect 

abnormal runtime behaviors of malicious PLC payload. Using our proof-of-

concept implementation, we evaluate the memory and execution time overhead of 

implementing our proposed method and find that it is feasible to incorporate our 

method into existing PLC firmware. In addition, our evaluation results show that a 

wide variety of payload attacks can be effectively detected by our proposed 

approach. The proposed firmware-level payload attack detection scheme 

complements existing bumpin-the-wire solutions (e.g., external temporal-logic-

based model checkers) in that it can detect payload attacks that violate realtime 

requirements of ICS operations and does not require any additional apparatus. 
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Yazdi, P. G., Azizi, A., & Hashemipour, M. An empirical investigation of the 

relationship between overall equipment efficiency (OEE) and manufacturing 

sustainability in industry 4.0 with time study approach // Sustainability 

(Switzerland). - 10(9). doi:10.3390/su10093031  

Nowadays, small and medium sized enterprises (SMEs) are becoming increasingly 

competitive. In order to fulfill the rapidly changing market and diversified 

demands of customers, the SMEs need to achieve and maintain high productivity 

and quality, with fast response, sufficient flexibility, and short lead times. 

Therefore, Industry 4.0 offers various manufacturing paradigms that might be a 

solution in order to increase the productivity of SMEs such as intelligent and 

flexible manufacturing. Furthermore, in the last decade, the emphasis on adopting 

eco-friendly practices, implementing sustainability measures, and protecting the 

environment has continued to grow, to gain traction across SMEs. In fact, because 

of this need, many SMEs are now adopting sustainable manufacturing practices in 

response to this increased focus on sustainability and environmental stewardship. 

The main purpose of this paper is to design and study the implementation of a 

sustainable, intelligent material handling system for material distribution with 

utilizing an agent-based algorithm as control architecture. A time study-based 

methodology has been implemented to evaluate the overall equipment 

effectiveness (OEE) to identify the matters that need to be resolved and optimized 

to increase the OEE percentage with consideration of the sustainability of the 

system. An exhaustive analytical trend applied to the generated time study data. 

Accordingly, further hardware, software, and layout design limitation and 

problems detected, and the proper solutions were anticipated. The observed time 

study results were presented, a fundamental set of analytical observation and 

information with associated histograms was reviewed. In addition, the study aims 

to recognize and analyze effective factors on the sustainability of improved 

processes, using a simple model. To do this, using experts' viewpoints, affective 

factors on the sustainability of process improvement activities are determined. 
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Yellajosula, J. R. A. K., Sharma, N., Sundararaman, M., Paudyal, S., & Mork, B. 

A. Hardware implementation of R-goose for wide-area protection and coordination 

// Paper presented at the Proceedings of the IEEE Power Engineering Society 

Transmission and Distribution Conference, 2018-April. 

doi:10.1109/TDC.2018.8440445  

With the evolution of substation automation standards (IEC61850), it is possible to 

share protection and control information over wide-area network (WAN). The 

modern microprocessor based intelligent electronic devices (IEDs) equipped with 

IEC61850 communication capability allows implementation of wide-area 

protection and coordination between different substations with the help of virtual 

local area network (VLAN). IEC 61850-90-1/90-5 offers detailed guidelines on 

implementing VLAN based communication between substations that would enable 

to transmit GOOSE messages over WAN. In this paper, the implementation of 

inter substation coordination via routable GOOSE (R-GOOSE) is demonstrated 

and distance protection with permissive under reaching transfer trip (PUTT) and 

interlocking applications between two substations are studied. The main goal of the 

study is to demonstrate basic R-GOOSE message implementation at a laboratory 

level for wide-area protection and coordination applications. 

 

Zheng, N., & Mazumder, P. Online supervised learning for hardware-based 

multilayer spiking neural networks through the modulation of weight-dependent 

spike-timing-dependent plasticity // IEEE Transactions on Neural Networks and 

Learning Systems. - 29(9). - P. 4287-4302. doi:10.1109/TNNLS.2017.2761335 

In this paper, we propose an online learning algorithm for supervised learning in 

multilayer spiking neural networks (SNNs). It is found that the spike timings of 

neurons in an SNN can be exploited to estimate the gradients that are associated 

with each synapse. With the proposed method of estimating gradients, learning 

similar to the stochastic gradient descent process employed in a conventional 
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artificial neural network (ANN) can be achieved. In addition to the conventional 

layer-by-layer backpropagation, a one-pass direct backpropagation is possible 

using the proposed learning algorithm. Two neural networks, with one and two 

hidden layers, are employed as examples to demonstrate the effectiveness of the 

proposed learning algorithms. Several techniques for more effective learning are 

discussed, including utilizing a random refractory period to avoid saturation of 

spikes, employing a quantization noise injection technique and pseudorandom 

initial conditions to decorrelate spike timings, in addition to leveraging the 

progressive precision in an SNN to reduce the inference latency and energy. 

Extensive parametric simulations are conducted to examine the aforementioned 

techniques. The learning algorithm is developed with the considerations of ease of 

hardware implementation and relative compatibility with the classic ANN-based 

learning. Therefore, the proposed algorithm not only enjoys the high energy 

efficiency and good scalability of an SNN in its specialized hardware but also 

benefits from the well-developed theory and techniques of conventional ANN-

based learning. The Modified National Institute of Standards and Technology 

database benchmark test is conducted to verify the newly proposed learning 

algorithm. Classification correct rates of 97.2% and 97.8% are achieved for the 

one-hidden-layer and two-hidden-layer neural networks, respectively. Moreover, a 

brief discussion of the hardware implementations is presented for two mainstream 

architectures. 

 

Online and telephone support services 
 

Allen, C. G., Gabriel, J., Flynn, M., Cunningham, T. N., & Wang, C. The impact 

of raw DNA availability and corresponding online interpretation services: A 

mixed-methods study // Translational Behavioral Medicine. - 8(1). - P. 105-112. 

doi:10.1093/tbm/ibx009  
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Consumer access to third-party services to interpret raw DNA has raised concerns 

about downstream healthcare implications. This mixed-methods study set out to 

examine the extent to which genetic counselors have been contacted by consumers 

of third-party services and describe counselors' experiences with these "consumer" 

patients. Counselor views on the quality of information provided to consumers 

were also examined. Eighty-five genetic counselors completed an online survey, of 

which 22 completed in-depth telephone interviews. Survey and interview data were 

analyzed and combined using triangulation techniques. Over half (53%) of the 

survey respondents indicated they had been contacted by a patient following the 

use of a third-party raw DNA interpretation service. Among counselors contacted, 

72% saw at least one patient. Counselors reported challenges unique to this patient 

population including overemphasis by patients on the validity of the data and 

patient resistance to information provided by the counselor. Preparation time 

burden and counselor inexperience and discomfort counseling these patients were 

additional challenges. Counselors expressed concern about the quality of the raw 

data and the clarity and usefulness of interpretation reports. Genetic counselors' 

experiences with consumer's use of third-party DNA interpretation services 

provide insight on the opportunities and challenges with the availability of raw 

DNA directly to consumers. Efforts to better support both consumers and genetic 

service providers are needed to maximize the effective translation of genome-

based knowledge for population health. 

 

Brütting, J., Bergmann, M., Weber, C., Berking, C., Tilgen, W., Schadendorf, D., 

& Meier, F. Information services for melanoma patients and awareness among 

those affected. [Informationsangebote für Melanompatienten und ihre Bekanntheit 

unter Betroffenen] // Hautarzt. - 69(4). - P. 335-339. doi:10.1007/s00105-018-

4130-9  

Background: Besides medical consultations, various sources of information and 

support are available for melanoma patients (MP) in Germany from commercial 
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and non-commercial providers; however, little is known about how they are 

perceived and accepted by MPs. Material and methods: Between July and October 

2016 a total of 529 melanoma patients were surveyed at 27 accredited German skin 

cancer centers by means of a standardized questionnaire. Their awareness and 

satisfaction with 12 given sources of information and counseling services (print, 

online and by telephone) were surveyed. The sources were recommended by 

renowned providers from the field of (dermatological) oncology for use by MPs. 

Results: The MPs reported that the booklets called The blue advisor – skin cancer 

(Die Blauen Ratgeber – Hautkrebs, 43%) and Patient guidelines melanoma 

(Patientenleitlinie Melanom 24%) and the online domain www.hautkrebs-

screening.de (23%) were the best known sources. These also met the information 

needs of the majority of users (65–80%). Booklets from commercial providers 

(between 8–16% known) were satisfactory for 42–56% of users. At 14% and 11%, 

respectively, the cancer counseling services (Krebsinformationsdienst) and 

INFONETZ Krebs as mainly telephone advisory offers were less well known. Few 

MPs were familiar with the skin cancer or melanoma booklets of the Austrian 

Cancer Aid and the Swiss Cancer League (2% each). Conclusion: The increased 

awareness and acceptance of booklets as well as information from principally non-

commercial providers suggest that they are more often mediated to MPs and more 

frequently used and accepted by those affected. 

 

Du, Y., Chowdhury, M., Rahman, M., Dey, K., Apon, A., Luckow, A., & Ngo, L. 

B. A distributed message delivery infrastructure for connected vehicle technology 

applications // IEEE Transactions on Intelligent Transportation Systems. - 19(3). - 

P. 787-801. doi:10.1109/TITS.2017.2701799  

A complex and vast amount of data will be collected from on-board sensors of 

operational connected vehicles (CVs), infrastructure data sources such as roadway 

sensors and traffic signals, mobile data sources such as cell phones, social media 

sources such as Twitter, and news and weather data services. Unfortunately, these 
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data will create a bottleneck at data centers for processing and retrievals of 

collected data, and will require the deployment of additional message transfer 

infrastructure between data producers and consumers to support diverse CV 

applications. In this paper, we present a strategy for creating an efficient and low-

latency distributed message delivery system for CV applications using a distributed 

message delivery platform. This strategy enables large-scale ingestion, curation, 

and transformation of unstructured data (roadway traffic-related and roadway non-

traffic-related data) into labeled and customized topics for a large number of 

subscribers or consumers, such as CVs, mobile devices, and data centers. We 

evaluate the performance of this strategy by developing a prototype infrastructure 

using Apache Kafka, an open source message delivery system, and compared its 

performance with the latency requirements of CV applications. We present 

experimental results of the message delivery infrastructure on two different 

distributed computing testbeds at Clemson University: the Holocron cluster and the 

Palmetto cluster. Experiments were performed to measure the latency of the 

message delivery system for a variety of testing scenarios. These experiments 

reveal that measured latencies are less than the U.S. Department of Transportation 

recommended latency requirements for CV applications, which prove the efficacy 

of the system for CV related data distribution and management tasks. 

 

Formica, S. W., Apsler, R., Wilkins, L., Ruiz, S., Reilly, B., & Walley, A. Y. Post 

opioid overdose outreach by public health and public safety agencies: Exploration 

of emerging programs in massachusetts // International Journal of Drug Policy. - 

54. - P. 43-50. doi:10.1016/j.drugpo.2018.01.001  

Background: Opioid overdose is a significant public health problem. Collaborative 

programs between local public health and public safety agencies have emerged to 

connect overdose survivors and their personal networks with harm reduction and 

addiction treatment services following a non-fatal overdose event. This study 

explored the prevalence of these programs in Massachusetts and the different ways 
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they have been structured and function. Methods: We sent an online screening 

questionnaire to police and fire departments in all 351 communities in 

Massachusetts to find instances in which they collaborated with a community-

based public health agency to implement a post-overdose outreach and support 

program. We conducted telephone interviews with communities that implemented 

this type of program and categorized programs based on their structure, outreach 

approach, and other key characteristics. Results: Police and fire personnel from 

110 of the 351 communities in Massachusetts (31% response rate) completed the 

screening survey. Among respondents, 21% (23/110) had implemented a 

collaborative, community-based, post-overdose program with a well-defined 

process to connect overdose survivors and their personal networks with support 

services or addiction treatment services. Using data from the interviews, we 

identified four types of programs: (1) Multi-Disciplinary Team Visit, (2) Police 

Visit with Referrals, (3) Clinician Outreach, and (4) Location-Based Outreach. 

Conclusions: This study represents the first attempt to systematically document an 

emerging approach intended to connect opioid overdose survivors and their 

personal networks with harm reduction and addiction treatment services soon after 

a non-fatal overdose event. These programs have the potential to increase 

engagement with the social service and addiction treatment systems by those who 

are at elevated risk for experiencing a fatal opioid overdose. 

 

Gerritsen, S., Anderson, S. E., Morton, S. M. B., & Wall, C. R. Pre-school 

nutrition-related behaviours at home and early childhood education services: 

Findings from the growing up in new zealand longitudinal study // Public Health 

Nutrition. - 21(7). - P. 1222-1231. doi:10.1017/S1368980017004116  

Objective Pre-school nutrition-related behaviours influence diet and development 

of lifelong eating habits. We examined the prevalence and congruence of 

recommended nutrition-related behaviours (RNB) in home and early childhood 

education (ECE) services, exploring differences by child and ECE 
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characteristics.Design Telephone interviews with mothers. Online survey of ECE 

managers/head teachers.Setting New Zealand.Subjects Children (n 1181) aged 45 

months in the Growing Up in New Zealand longitudinal study.Results A mean 5·3 

of 8 RNB were followed at home, with statistical differences by gender and ethnic 

group, but not socio-economic position. ECE services followed a mean 4·8 of 8 

RNB, with differences by type of service and health-promotion programme 

participation. No congruence between adherence at home and in ECE services was 

found; half of children with high adherence at home attended a service with low 

adherence. A greater proportion of children in deprived communities attended a 

service with high adherence, compared with children living in the least deprived 

communities (20 and 12 %, respectively).Conclusions Children, across all socio-

economic positions, may not experience RNB at home. ECE settings provide an 

opportunity to improve or support behaviours learned at home. Targeting of health-

promotion programmes in high-deprivation areas has resulted in higher adherence 

to RNB at these ECE services. The lack of congruence between home and ECE 

behaviours suggests health-promotion messages may not be effectively 

communicated to parents/family. Greater support is required across the ECE sector 

to adhere to RNB and promote wider change that can reach into homes. 

 

Inbadas, H., Carrasco, J. M., Gillies, M., & Clark, D. The level of provision of 

specialist palliative care services in scotland: An international benchmarking study 

// BMJ Supportive and Palliative Care. - 8(1). - P. 87-92. doi:10.1136/bmjspcare-

2016-001301  

Objectives Comparative benchmarking of specialist palliative care (SPC) services 

across jurisdictions can be used to assess the adequacy of provision. Published in 

2016, the Scottish Atlas of Palliative Care unlocks the possibility of benchmarking 

Scotland's provision against other European Union (EU) countries. Our objectives 

were to describe the provision of SPC services in Scotland and compare this with 

other EU countries, assessing coverage against European norms. Methods We 
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conducted a secondary analysis of data collected as part for the Scottish Atlas by 

structured telephone (n=33) or online (n=3) survey with informants from 14 

territorial health boards and 15 hospices who provided information about SPC 

services in their locality. National-level Scottish data were compared with data 

from other EU countries allowing ranking for each service type and service 

coverage as calculated against European Association for Palliative Care norms. 

Results Scotland had a total of 23 SPC inpatient units containing 349 beds, 27 SPC 

hospital support teams and 38 SPC home care teams. Relative to other EU 

countries, Scotland ranked seventh for provision of SPC inpatient units and 

hospital support teams, and fifth for home care teams. Coverage for these services 

was 85%, 100% and 72%, respectively. Conclusion Scotland is positioned among 

the top 10 EU countries for the level of provision of SPC services. National policy 

in Scotland has focused on the delivery of palliative care at home or in a homely 

setting. These data support a focus on developing services in community settings to 

meet Scotland's policy ambitions. 

 

Koivunen, M., & Saranto, K. Nursing professionals' experiences of the facilitators 

and barriers to the use of telehealth applications: A systematic review of qualitative 

studies // Scandinavian Journal of Caring Sciences. - 32(1). - P. 24-44. 

doi:10.1111/scs.12445  

The aim of the study was to synthesise the best available research evidence on 

nursing professionals' experiences of the facilitators and barriers to the use of 

online telehealth services in nursing practice. Telehealth is used to deliver 

healthcare services and health-related information by means of information and 

communication technology (ICT). The systematic review of qualitative studies was 

conducted using thematic synthesis of previous studies. International electronic 

databases PubMed, CINAHL, Eric, Web of Science/Web of Knowledge and 

Scopus, and Finnish databases Medic and Ohtanen were searched in spring 2013. 

In addition, the search was complemented in fall 2015. Following critical 
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appraisal, 25 studies from 1998 to fall 2015 were reviewed and the findings were 

synthesised. Both facilitators and barriers were grouped into five main categories 

which were related to nurses' skills and attitudes, nurses' work and operations, 

organisational factors, patients and technology. The highest number of facilitators 

and barriers was found in the category focusing on nurses' work and operations. 

Based on the findings, nurses' skills and attitudes are preventing factors in the 

implementation of telehealth. There is also a need to focus on patients' role in 

telehealth usage although the findings support positive adoption of ICT tools 

among patients. The findings call for further development of technological tools 

used in nursing practice and healthcare services. The change from traditional face-

to-face nursing to the use of telehealth calls for local agreements and further 

discussions among professionals on how this change will be accepted and 

implemented into practice. In addition, organisations need to make sure that nurses 

have enough resources and support for telehealth use. 

 

Liébana-Cabanillas, F., Muñoz-Leiva, F., & Sánchez-Fernández, J. A global 

approach to the analysis of user behavior in mobile payment systems in the new 

electronic environment // Service Business. - 12(1). - P. 25-64. 

doi:10.1007/s11628-017-0336-7  

Mobile devices and social media have led to a profound revolution of modern 

society, obliging many companies to reorient their sales systems towards more 

successful commercial formats (mobile commerce and social commerce). The 

mobile payment, for instance, as an emerging and supplementary service to these 

new commercial formats, is now undergoing the adoption process. Mobile 

payment has long been discussed, but it has not yet reached the usage levels 

expected by the different mass market players (financial institutions, telephone 

operators, etc.) in Western societies. The purpose of this paper is to analyze users’ 

acceptance of mobile payment systems on social networks. In order to explain 

acceptance, we have integrated trust and perceived risk into the traditional TAM 
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model. To complete this study, we have established the decisive factors of this 

payment system by analyzing user’s gender, age and experience level. The study 

was conducted through an online survey among a national panel composed by 

2.012 social network users. The results of this research support previous studies 

and provide alternatives for companies to consolidate this new business model by 

means of the new technical developments. 

 

Long, J., Powell, C., Bamber, D., Garratt, R., Brown, J., Dyson, S., & James-

Roberts, I. S. Development of materials to support parents whose babies cry 

excessively: Findings and health service implications // Primary Health Care 

Research and Development. - 19(4). - P. 320-332. 

doi:10.1017/S1463423617000779  

Aim To develop evidence-based materials which provide information and support 

for parents who are concerned about their baby's excessive crying. As well as 

meeting these parents' needs, the aim was to develop a package of materials 

suitable for use by the UK National Health Service (NHS).Background Parents 

report that around 20% of infants in Western countries cry excessively without an 

apparent reason during the first four months of age. Traditionally, research has 

focused on the crying and its causes. However, evidence is growing that how 

parents evaluate and respond to the crying needs to receive equal attention. This 

focus encompasses parental resources, vulnerabilities, well-being and mental 

health. At present, the UK NHS lacks a set of routine provisions to support parents 

who are concerned about their baby's excessive crying. The rationales, methods 

and findings from a study developing materials for this purpose are 

reported.Method Following a literature review, 20 parents whose babies previously 

cried excessively took part in focus groups or interviews. They provided reports on 

their experiences and the supports they would have liked when their baby was 

crying excessively. In addition, they identified their preferred delivery methods 

and devices for accessing information and rated four example support packages 
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identified by the literature review.Findings During the period their baby cried 

excessively, most parents visited a health service professional and most considered 

these direct contacts to have provided helpful information and support. Websites 

were similarly popular. Telephones and tablets were the preferred means of 

accessing online information. Groups to meet other parents were considered an 

important additional resource by all the parents. Three package elements-a 

Surviving Crying website, a printed version of the website and a programme of 

Cognitive Behaviour Therapy-based support sessions delivered to parents by a 

qualified practitioner, were developed for further evaluation. 

 

Ma, L., Zhao, X., Zhou, Z., & Liu, Y. A new aspect on P2P online lending default 

prediction using meta-level phone usage data in china // Decision Support Systems. 

- 111. - P. 60-71. doi:10.1016/j.dss.2018.05.001  

P2P online lending platforms provide services where individuals lend money to 

others without the involvement of traditional financial institutions. Due to its 

convenience, the platforms have gained in popularity. However, these platforms 

may suffer a significant loss if they cannot make good loan decisions based on 

default prediction results. In this paper, we aim to support the loan decision on P2P 

platforms based on meta-level phone usage data when the information asymmetry 

exists for mass borrowers. We extract variables from phone usage data, and use an 

empirical study to analyze the relationship between these variables and loan 

default. Then a default prediction method is conducted for P2P lending based on 

the AdaBoost algorithm. The data used in this study are from the generalized used 

mobile phones, which make the method applicable to a wide range of users. The 

empirical study shows that phone usage patterns, including telecommunication 

patterns, mobility patterns, and App usage patterns contain predictive capability of 

loan default. The experiments on prediction method demonstrate satisfying 

performance, which suggests the proposed method has favorable potential being 

implemented in real-world P2P lending platforms. 
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Rodda, S. N., Dowling, N. A., & Lubman, D. I. Gamblers seeking online help are 

active help-seekers: Time to support autonomy and competence // Addictive 

Behaviors. - 87. - P. 272-275. doi:10.1016/j.addbeh.2018.06.001  

Research investigating rates of help-seeking for problem gambling has traditionally 

focused on the uptake of face-to-face gambling services alone, despite the World 

Health Organisation defining help-seeking as any action or activity undertaken to 

improve or resolve emotional, psychological or behavioural problems. The primary 

aim of this study is to examine the full range of help-seeking options utilised by 

gamblers, and to determine whether administering a comprehensive list of help 

options yields higher help-seeking rates than a single item measure. A one-item 

and expanded 14-item help-seeking Questionnaire (the Help-Seeking 

Questionnaire; HSQ) were administered to 277 problem gamblers seeking help 

online. We found the 14-item HSQ yielded a significantly higher level of lifetime 

professional help-seeking (70%) compared to the one-item measure (22%). When 

we included self-directed activities, 93% of gamblers reported they had previously 

attempted at least one activity to reduce their gambling. Current measurement of 

help-seeking appears to underestimate the range of activities currently undertaken 

by gamblers to reduce their gambling. Surveys need to include the one-item HSQ 

(over the past 12 months have you sought professional help or advice (online, by 

phone, or in person), support from family or friends, or did something by yourself 

to limit or reduce your gambling?) or the three-item HSQ which measures 

engagement of face-to-face services (i.e., counselling, advice, groups), distance-

based (i.e., anonymous telephone, online) and self-directed (i.e., activities not 

involving professional oversight) activities separately. The full 14-item screen can 

be administered when brief screens are positive to ensure accurate measurement of 

help-seeking. 
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Ye, H., & Kankanhalli, A.  User service innovation on mobile phone platforms: 

Investigating impacts of lead userness, toolkit support, and design autonomy // 

MIS Quarterly: Management Information Systems. - 42(1). - P. 165-187. 

doi:10.25300/MISQ/2018/12361  

User participation is increasingly being seen as a way to mitigate the challenges 

that firms face in innovation, such as high costs and uncertainty of customer 

acceptance of their innovations. Thus, firms are establishing online platforms to 

support users in innovating services, such as iOS and Android platforms for mobile 

data service (MDS) innovation. Mobile phone platforms are characterized by 

technology (toolkits) and policy (rules) components that could influence user’s 

innovation. Additionally, attributes of user innovators (lead userness) are expected 

to drive their innovation behavior. Yet it is unclear how these characteristics jointly 

impact users’ service innovation outcomes. To address this knowledge gap, we 

propose a model that builds on user innovation theory and the work design 

literature to explain the influences of lead userness, design autonomy, toolkit 

support, and their interactions on user’s innovation outcomes (innovation quantity) 

on these platforms. We conceptualize toolkit support in terms of two constructs 

(i.e., ease of effort and exploration), and design autonomy in terms of three 

constructs (i.e., decision-making autonomy, scheduling autonomy, and work-

method autonomy). The model was tested using survey and archival data from two 

dominant mobile phone platforms (i.e., iOS and Android). As hypothesized, lead 

userness, exploration through toolkits, and ease of effort through toolkits positively 

affect users’ innovation quantity. Additionally, decision-making autonomy and 

work-method autonomy influence innovation quantity, but scheduling autonomy 

does not. Further, the proposed three-way interactions between lead userness, 

toolkit support, and design autonomy constructs on users’ quantity of MDS 

innovation are largely supported. The findings enhance our understanding of user 

innovation on mobile phone platforms. 
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Yli-Uotila, T., Kaunonen, M., Pylkkänen, L., & Suominen, T. Adult cancer 

patients’ perception of social support in non-profit electronic counselling services: 

A descriptive qualitative study // Contemporary Nurse. - 54(3). - P. 304-318. 

doi:10.1080/10376178.2018.1502616 

Background: Cancer patients may need to seek support from electronic sources 

because their needs are not fulfilled in the hospital settings. Objectives: The 

explore cancer patients’ perception of social support in non-profit electronic 

counselling services. Design: A qualitative descriptive cross-sectional design. 

Methods: The data were collected from adult cancer patients who had utilized non-

profit electronic counselling services. The interviews were conducted face-to-face 

or over the phone and analysed with inductive content analysis. Findings: Two 

patterns were identified: (1) a contact person that will ensure a personalized 

matching type of support to enhance patients’ ability to cope with cancer if 

necessary and (2) deficient resources of the electronic counselling services to 

provide the matching type of support to enhance patients’ coping with cancer. 

Conclusions: For patients to be able to successfully cope with their disease, it is 

essential that the electronic social support type matches each patient’s specific 

needs. 

 

Technical maintenance of telecommunications 
 

Banthia, V., Maddahi, Y., Zareinia, K., Liao, S., Olson, T., Fung, W. Sepehri, N. A 

prototype telerobotic platform for live transmission line maintenance: Review of 

design and development // Transactions of the Institute of Measurement and 

Control. - 40(11). - P. 3273-3292. doi:10.1177/0142331216687021  

This paper reports technical design of a novel experimental test facility, using 

haptic-enabled teleoperation of robotic manipulators, for live transmission line 

maintenance. The goal is to study and develop appropriate techniques in repair 

overhead power transmission lines by allowing linemen to wirelessly guide a 
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remote manipulator, installed on a crane bucket, to execute dexterous maintenance 

tasks, such as twisting a tie wire around a cable. Challenges and solutions for 

developing such a system are outlined. The test facility consists of a PHANToM 

Desktop haptic device (master site), an industrial hydraulic manipulator (slave site) 

mounted atop a Stewart platform, and a wireless communication channel 

connecting the master and slave sites. The teleoperated system is tested under 

different force feedback schemes, while the base is excited and the communication 

channel is delayed and/or lossy to emulate realistic network behaviors. The force 

feedback schemes are: virtual fixture, augmentation force and augmented virtual 

fixture. Performance of each scheme is evaluated under three measures: task 

completion time, number of failed trials and displacement of the slave manipulator 

end-effector. The developed test rig has been shown to be successful in performing 

haptic-enabled teleoperation for live-line maintenance in a laboratory setting. The 

authors aim at establishing a benchmark test facility for objective evaluation of 

ideas and concepts in the teleoperation of live-line maintenance tasks. 

 

Giovanni, & Surantha, N. Design and evaluation of enterprise network with 

converged services // Paper presented at the Procedia Computer Science. - 135. - P. 

526-533. doi:10.1016/j.procs.2018.08.205  

The need to run various media through one infrastructure is the primary reason of 

the emergence of converged network. The reason is because company wants to 

reduce investment and maintenance cost by investing on single integrated network 

rather than traditional separated telecommunication, broadcasting and internet 

network. In this research, we use top down network design approach to create 

converged network design that tailored to fulfill the requirement from business and 

technical aspects. It is started by analyzing design requirement, perform logical and 

physical design, and perform design testing. Both data and voice traffic should be 

working well in converged network. In order to optimize the network design, the 

quality of service (QoS) will be considered. It will be used to accomodate various 
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kind of traffic in this network. Simulation and experiment results show that the 

proposed network design can satisfy required QoS of converged service network. 

The proposed network design also performs better availability compared to the 

existing network design. 

 

Gourzoulidis, G. A., Tsaprouni, P., Skamnakis, ., Tzoumanika, C., Kalampaliki, 

E., Karastergios, E. Karabetsos, E. Occupational exposure to electromagnetic 

fields. the situation in greece // Physica Medica. - 49. - P. 83-89. 

doi:10.1016/j.ejmp.2018.05.011  

Purpose: The management of the occupational exposure to electromagnetic fields 

(EMF), an Occupational Health and Safety (OHS) issue of great scientific, social 

and economic significance, was under intense negotiations at European level over 

the last twenty years; the Directive 2013/35/EU is the new legislative tool. The 

presented study deals with the practical aspects of the Directive's implementation. 

Methods: The appropriate, extensive measurements and the overall EMF exposure 

assessments (i.e. exposure mapping, identification of hot spots, proposition of 

solutions) were conducted in specific workplaces, including power production, 

railway, broadcasting, clinical Magnetic Resonance Imaging (MRI) systems, 

industrial and research sites, as well as common office workplaces. Results: The 

vast majority of the performed EMF assessments did not reveal occupational 

overexposures; moreover in most of the cases, even the general public exposure 

limits (in the above occupational areas) were not exceeded. The very few localized 

overexposures detected, were manageable on the basis of the technical and 

organizational OHS principles. On the contrary, the maintenance procedures of the 

EMF emitting equipment, as recorded in this survey, presented overexposures 

revealing a challenging field. Conclusions: This study lays a firm basis for the 

clarification of the occupational EMF environment, where potential exposures 

might be high. The proper risk assessment demands precise exposure identification 

and deep understanding of the EMF nature and hazards. Misconceptions range 
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from the common exposure overestimation to the rarer case of the maintenance 

hazards underestimation, while attention is needed concerning the proper 

application of the complex limiting system of the Directive. 

 

Kim, D., Kim, S., & Zo, H. Analyzing the economic effects of past mobile network 

sharing deals for future network deployment // ETRI Journal. - 40(3). - P. 355-365. 

doi:10.4218/etrij.2017-0175  

The increase in data traffic calls for investment in mobile networks; however, the 

saturating revenue of mobile broadband and increasing capital expenditure are 

discouraging mobile operators from investing in next-generation mobile networks. 

Mobile network sharing is a viable solution for operators and regulators to resolve 

this dilemma. This research uses a difference-in-differences analysis of 33 

operators (including 11 control operators) to empirically evaluate the cost 

reduction effect of mobile network sharing. The results indicate a reduction in 

overall operating expenditure and short-term capital expenditure by national 

roaming. This finding implies that future technology and standards development 

should focus on flexible network operation and maintenance, energy efficiency, 

and maximizing economies of scale in radio access networks. Furthermore, mobile 

network sharing will become more viable and relevant in a 5G network 

deployment as spectrum bands are likely to increase the total cost of ownership of 

mobile networks and technical enablers will facilitate network sharing. 

 

Kulmer, J., Leitinger, E., Grebien, S., & Witrisal, K. Anchorless cooperative 

tracking using multipath channel information // IEEE Transactions on Wireless 

Communications. - 17(4). - P. 2262-2275. doi:10.1109/TWC.2018.2790936  

Highly accurate location information is a key facilitator to stimulate future services 

for the commercial and public sectors. Positioning and tracking of absolute 

positions of wireless nodes usually requires information provided from technical 

infrastructure, e.g., satellites or fixed anchor nodes, whose maintenance is costly 
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and whose limited operating coverage narrows the positioning service. In this 

paper, we present an algorithm aimed at the tracking of absolute positions without 

using information from fixed anchors, odometers, or inertial measurement units. 

We perform radio channel measurements, in order to exploit position-related 

information contained in multipath components (MPCs). Tracking of the absolute 

node positions is enabled by the estimation of MPC parameters followed by the 

association of these parameters to a floorplan. To account for uncertainties in the 

floorplan and for propagation effects like diffraction and penetration, we 

recursively update the provided floorplan using the measured MPC parameters. We 

demonstrate the ability to localize two agent nodes without the employment of 

further infrastructure, using data from ultra-wideband channel measurements. 

Furthermore, we show the potential performance gain if also one fixed anchor is 

available, and we validate the algorithm for a range of different signal bandwidths 

and a number of nodes. 

 

Mazdziarz, A. Alarm correlation in mobile telecommunications networks based on 

k-means cluster analysis method // Journal of Telecommunications and 

Information Technology, 2018(2). - P. 95-102. doi:10.26636/jtit.2018.124518  

Event correlation and root cause analysis play a fundamental role in the process of 

troubleshooting all technical faults and malfunctions. An in-depth, complicated 

multiprotocol analysis can be greatly supported or even replaced by a 

troubleshooting methodology based on data analysis approaches. The mobile 

telecommunications domain has been experiencing rapid development recently. 

Introduction of new technologies and services, as well as multivendor environment 

distributed across the same geographical area create a lot of challenges in network 

operation routines. Maintenance tasks have been recently becoming more and more 

complicated, time consuming and require big data analyses to be performed. Most 

network maintenance activities are completed manually by experts using raw 

network management information available in the network management system via 
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multiple applications and direct database queries. With these circumstances 

considered, identification of network failures is a very dificult, if not an impossible 

task. This explains why effective yet simple tools and methods providing network 

operators with carefully selected, essential information are needed. Hence, in this 

paper effcient approximated alarm correlation algorithm based on the k-means 

cluster analysis method is proposed. 

 

Yuan, X., Duan, H., & Wang, C. Assuring string pattern matching in outsourced 

middleboxes // IEEE/ACM Transactions on Networking. - 26(3). - P. 1362-1375. 

doi:10.1109/TNET.2018.2822837  

Modern enterprise networks heavily rely on the ubiquitous network middleboxes 

for advanced traffic processing functions. Recent advances in software packet 

processing and virtualization technologies are further pushing forward the 

paradigm of migrating middleboxes to third-party providers, e.g., clouds and ISPs, 

as virtualized services, with well-understood benefits on reduced maintenance cost 

and increased service scalability. Despite promising, outsourcing middleboxes 

raises new security challenges. Among others, this new service eliminates the 

enterprise's direct control on outsourced network functions. Mechanisms assuring 

that those middleboxes consistently perform network functions as intended 

currently do not exist. In this paper, we propose the first practical system that 

enables runtime execution assurances of outsourced middleboxes with high 

confidence, helping enterprises to extend their visibility into untrusted service 

providers. As an initial effort, we target on pattern matching-based network 

functions, which cover a broad class of middlebox applications, such as instruction 

detection, Web firewall, and traffic classification. Our design follows the roadmap 

of probabilistic checking mechanisms that provide a tunable level of assurance, as 

in cloud and distributed computing literature. We show how to synthesize this 

design intuition in the context of outsourced middleboxes and the dynamic network 

effect. Specifically, we present diligent technical instantiations in the cases of the 
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single middlebox and the composition (i.e., service chaining). We deploy our 

designs into off-the-shelf middlebox outsourcing architectures with full-fledged 

implementation on the click modular router. Evaluations demonstrate that high 

assurance levels are achieved by pre-processing only a few packets with marginal 

overhead. 

 

Zamani, M., Mazo Jr, M., Khaled, M., & Abate, A. Symbolic abstractions of 

networked control systems // IEEE Transactions on Control of Network Systems. 

doi:10.1109/TCNS.2017.2739645 

The last decade has witnessed significant attention on networked control systems 

(NCS) due to their ubiquitous presence in industrial applications, and, in the 

particular case of wireless NCS, because of their architectural flexibility and low 

installation and maintenance costs. In wireless NCS the communication between 

sensors, controllers, and actuators is supported by a communication channel that is 

likely to introduce variable communication delays, packet losses, limited 

bandwidth, and other practical non-idealities leading to numerous technical 

challenges. Although stability properties of NCS have been investigated 

extensively in the literature, results for NCS under more complex and general 

objectives, and in particular results dealing with verification or controller synthesis 

for logical specifications, are much more limited. This work investigates how to 

address such complex objectives by constructively deriving symbolic models of 

NCS, while encompassing the mentioned network non idealities. The obtained 

abstracted (symbolic) models can then be employed to synthesize hybrid 

controllers enforcing rich logical specifications over the concrete NCS models. 

Examples of such general specifications include properties expressed as formulae 

in linear temporal logic (LTL) or as automata on infinite strings. We thus provide a 

general synthesis framework that can be flexibly adapted to a number of NCS 

setups. We illustrate the effectiveness of the results over some case studies. 
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Psychology and Cognition 

Models of information perception in intelligent systems 
 

Cheng, Y., Tao, F., Xu, L., & Zhao, D. Advanced manufacturing systems: Supply–

demand matching of manufacturing resource based on complex networks and 

internet of things // Enterprise Information Systems. - 12(7). - P. 780-797. 

doi:10.1080/17517575.2016.1183263  

After investigation on the existing advanced manufacturing systems (AMSs), it is 

found that supply–demand matching of manufacturing resource is one of the 

common issues to be addressed in all AMSs, and methods for addressing this issue 

have evolved from P2P (peer-to-peer)-based, to information centre-based, and to 

platform (or system)-based matching, and are moving towards socialisation and 

service-based solutions. In order to adapt to this trend, a new method for 

manufacturing resource supply–demand matching based on complex networks and 

Internet of Things (IoT) is proposed, and a four-layered architecture for 

implementing this method is designed. In this method, IoT technology is employed 

to realise the intelligent perception and accessing of various manufacturing 

resources and capabilities (MR&C), which enables logical aggregation of various 

distributed MR&C in the form of services. Then complex networks model and 

theory are used to realise the efficient manufacturing service management, 

optimal-allocation, and supply–demand matching. In this article, the specific key 

technologies for implementing the method are presented, including key 

technologies for manufacturing service generation and aggregation, manufacturing 

demand/task management, supply–demand matching of MR&C in the form of 

services, and value/utility adding based on manufacturing service network (MSN), 

manufacturing task network (MTN) and manufacturing enterprises collaborative 

network (ECN). 
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Du, W., Gu, F., Zhou, H., Di, C., Xiong, J., & He, Y. Air-ground cooperative 

environment modeling with bounded elevation map // Paper presented at the 8th 

International Conference on Information Science and Technology, ICIST 2018. - 

P. 422-428. doi:10.1109/ICIST.2018.8426152  

UGVs' application are always restrained in complicated environment because of its 

limited perception ability. One of the solution is cooperation with UAV which has 

large perception scale. Thus, the fusion of the air-ground perceptive information is 

the key problem. Focused on this problem, the ESMF based 2.5D elevation 

modeling method is first proposed for its bound rather than probabilistic 

information is robust and reliable for path planning of UGVs. In the second, the 

fast fusion method between air and ground vehicles is designed, which achieve 

data fusion by updating the perception of UGV with UAV instead of intersecting 

the two observation sets. In the third the traversability is analyzed based on the 

elevation model described with bounded information, which shows the robust and 

reliable of the proposed method. In the last based on two typical limited perception 

ability: Negative and ultrahigh obstacle an experiment is designed to verify the 

feasibility and validity of the propose method. 

 

Gao, G., Mishra, B., & Ramazzotti, D. Causal data science for financial stress 

testing // Journal of Computational Science. - 26. - P. 294-304. 

doi:10.1016/j.jocs.2018.04.003  

The most recent financial upheavals have cast doubt on the adequacy of some of 

the conventional quantitative risk management strategies, such as VaR (Value at 

Risk), in many common situations. Consequently, there has been an increasing 

need for verisimilar financial stress testings, namely simulating and analyzing 

financial portfolios in extreme, albeit rare scenarios. Unlike conventional risk 

management which exploits statistical correlations among financial instruments, 

here we focus our analysis on the notion of probabilistic causation, which is 

embodied by Suppes-Bayes Causal Networks (SBCNs); SBCNs are probabilistic 
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graphical models that have many attractive features in terms of more accurate 

causal analysis for generating financial stress scenarios. In this paper, we present a 

novel approach for conducting stress testing of financial portfolios based on 

SBCNs in combination with classical machine learning classification tools. The 

resulting method is shown to be capable of correctly discovering the causal 

relationships among financial factors that affect the portfolios and thus, simulating 

stress testing scenarios with a higher accuracy and lower computational complexity 

than conventional Monte Carlo simulations 

 

John, V., Liu, Z., Mita, S., Guo, C., & Kidono, K. Real-time road surface and 

semantic lane estimation using deep features // Signal, Image and Video 

Processing. - 12(6). - P. 1133-1140. doi:10.1007/s11760-018-1264-2  

In this article, we present a robust real-time road surface and semantic lane marker 

estimation algorithm using the deconvolution neural network and extra trees-based 

decision forest. Our proposed algorithm simultaneously performs three 

environment perception tasks on colour and depth images, even under challenging 

conditions, namely road surface estimation, lane marker localization, and lane 

marker semantic information estimation. The lane marker semantic information 

implies the lane marker type such as dotted lane marker or continuous lane marker. 

The task of road surface estimation is performed with a trained deconvolution 

neural network. For the lane marker localization task, a scene-based extra trees 

regression framework is used to localize the lane markers in the given road. To 

account for the variations in the number and characteristics of the lane markers in 

the road scene, multiple regression models indexed with scene labels are used. The 

pre-defined scene labels correspond to the lane marker variations in a given scene, 

and an extra trees-based classification model is trained to estimate them from the 

road features. The road features, given as an input to the extra trees frameworks, 

are extracted from the road image using the trained filters of the deconvolution 

network. The proposed algorithm is validated using multiple acquired datasets. A 
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comparative analysis is also conducted with baseline algorithms, and an improved 

accuracy is reported. Moreover, a detailed parameter evaluation is also performed. 

We report a computational time of 90 ms per frame. 

 

Li, D., & Gao, H. A hardware platform framework for an intelligent vehicle based 

on a driving brain // Engineering. - 4(4). - P. 464-470. 

doi:10.1016/j.eng.2018.07.015  

The type, model, quantity, and location of sensors installed on the intelligent 

vehicle test platform are different, resulting in different sensor information 

processing modules. The driving map used in intelligent vehicle test platform has 

no uniform standard, which leads to different granularity of driving map 

information. The sensor information processing module is directly associated with 

the driving map information and decision-making module, which leads to the 

interface of intelligent driving system software module has no uniform standard. 

Based on the software and hardware architecture of intelligent vehicle, the sensor 

information and driving map information are processed by using the formal 

language of driving cognition to form a driving situation graph cluster and output 

to a decision-making module, and the output result of the decision-making module 

is shown as a cognitive arrow cluster, so that the whole process of intelligent 

driving from perception to decision-making is completed. The formalization of 

driving cognition reduces the influence of sensor type, model, quantity, and 

location on the whole software architecture, which makes the software architecture 

portable on different intelligent driving hardware platforms. 

 

Liu, H., & Sun, F. Material identification using tactile perception: A semantics-

regularized dictionary learning method // IEEE/ASME Transactions on 

Mechatronics. - 23(3). - P. 1050-1058. doi:10.1109/TMECH.2017.2775208  

Perceiving and identifying material properties of surfaces and objects is a 

fundamental aspect, which enables us to interact with a world. Automatic material 
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identification, therefore, plays a critical role in intelligent manufacturing systems. 

In many scenarios, tactile samples and the tactile adjective descriptions about some 

materials can be provided. How to exploit their relation is a challenging problem. 

In this paper, we develop a semantics-regularized dictionary learning method to 

incorporate such advanced semantic information into the training model to 

improve material identification performance. A set of optimization algorithms is 

developed to obtain the solutions of the proposed optimization problem. Finally, 

we perform extensive experimental evaluations on publicly available datasets to 

show the effectiveness of the proposed method. 

 

Liu, Y., Zhuang, Y., Wan, L., & Guo, G. Binocular vision-based autonomous path 

planning for UAVs in unknown outdoor scenes // Paper presented at the 8th 

International Conference on Information Science and Technology, ICIST 2018. - 

P. 492-498. doi:10.1109/ICIST.2018.8426133  

It is a classic task for Unmanned Aerial Vehicles (UAVs) to accomplish 

autonomous scene perception and path planning in unknown 3-D outdoor 

environments. This paper investigates the problems of obstacle avoidance and path 

planning using binocular vision system. During the UAV's flight, the binocular 

vision sensor is used to obtain the local environment information in real time, and 

the distribution of obstacles in the environment can also be analyzed with the depth 

images acquired by the binocular vision. Inspired by the idea of dynamic window 

algorithm, a 3-D path planning algorithm is proposed to convert the global path to 

the combination of a group of local paths by using a series of 3-D models of 

predefined local paths. According to the screening algorithm for the passable 

candidate paths, the UAV will select the optimal one to guide its flight. A series of 

experiments are conducted by using a quadrotor platform DJI M100 and 

experimental results show the validity of the proposed approach. 

 



 

841 

 

Sharma, S., Ogunlana, K., Scribner, D., & Grynovicki, J. Modeling human 

behavior during emergency evacuation using intelligent agents: A multi-agent 

simulation approach // Information Systems Frontiers. - 20(4). - P. 741-757. 

doi:10.1007/s10796-017-9791-x  

It is costly and takes a lot of time for disaster employees to execute several 

evacuation drills for a building. One cannot glean information to advance the plan 

and blueprint of forthcoming buildings without executing many drills. We have 

developed a multi-agent system simulation application to aid in running several 

evacuation drills and theoretical situations. This paper combines the genetic 

algorithm (GA) with neural networks (NNs) and fuzzy logic (FL) to explore how 

intelligent agents can learn and adapt their behavior during an evacuation. The 

adaptive behavior focuses on the specific agents changing their behavior in the 

environment. The shared behavior of the agent places an emphasis on the crowd-

modeling and emergency behavior in the multi-agent system. This paper provides a 

fuzzy individual model being developed for realistic modeling of human emotional 

behavior under normal and emergency conditions. It explores the impact of 

perception and emotions on the human behavior. We have established a novel 

intelligent agent with characteristics such as independence, collective ability, 

cooperativeness, and learning, which describes its final behavior. The contributions 

of this paper lie in our approach of utilizing a GA, NNs, and FL to model learning 

and adaptive behavior of agents in a multi-agent system. The planned application 

will help in executing numerous evacuation drills for what-if scenarios for social 

and cultural issues such as evacuation by integrating agent characteristics. This 

paper also compares our proposed multi-agent system with existing commercial 

evacuation tools as well as real-time evacuation drills for accuracy, building traffic 

characteristics, and the cumulative number of people exiting during evacuation. 

Our results show that the inclusion of GA, NNs, and fuzzy attributes made the 

evacuation time of the agents closer to the real-time evacuation drills. 
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Wang, L. Inference of progressively censored competing risks data from 

kumaraswamy distributions // Journal of Computational and Applied Mathematics. 

- 343. - P. 719-736. doi:10.1016/j.cam.2018.05.013  

A competing risks model based on Kumaraswamy distribution is discussed under 

progressive censoring. When the latent lifetime model of failure causes features 

different and common parameters, maximum likelihood estimates for unknown 

parameters are established where the existence and uniqueness of the estimates are 

provided, and the approximate confidence intervals are also constructed via the 

observed fisher information matrix. Moreover, Bayes estimates and associated 

highest posterior density credible intervals are also obtained based on Monte-Carlo 

Markov chain sampling methods. In addition, to test the equivalence of parameters 

between the competing risks, likelihood ratio test is also proposed. Finally, 

simulation studies and real-life example are presented for illustration purpose. 

 

Wang, Z., Zentner, I., & Zio, E. A bayesian framework for estimating fragility 

curves based on seismic damage data and numerical simulations by adaptive neural 

networks // Nuclear Engineering and Design. - 338. - P. 232-246. 

doi:10.1016/j.nucengdes.2018.08.016  

In seismic risk assessment, the fragility curve is used to estimate the reliability of 

structures and equipment under seismic loads. The shape of fragility curves is 

usually approximated by the cumulative distribution function of a lognormal 

distribution. The estimation of the parameters of the fragility curves requires 

gathering different sources of information and quantifying the uncertainties coming 

from these sources. This paper proposes a methodology for the computation of 

fragility curves for nuclear power plant equipment, based on a Bayesian updating 

framework that combines the results of numerical simulations and damage data. 

An artificial neural network is trained iteratively by optimizing its prediction 

uncertainties over the ground motion sample space, and it is used to conduct 

numerical simulations. The results of the numerical simulations provide a prior 



 

843 

 

estimation of the seismic capacity of the equipment. The estimation of the 

uncertainty related to the equipment capacity is taken from the literature. Damage 

data, collected from the in situ observation and the database of the seismic 

qualification utility group (SQUG), are used to construct the likelihood function 

for the Bayesian updating. The posterior equipment capacity is evaluated by 

Markov chain Monte Carlo simulation and posterior fragility curves are, then, 

obtained. The main contributions of the work are: (i) proposal of an adaptive 

training algorithm of artificial neural networks to improve the design of 

experiments for finite element simulations; (ii) proposal of a two-step 

transformation method to construct the likelihood function with existing damage 

data from the SQUG database. The methodology is applied to compute the fragility 

curves of a low-voltage switchgear of a nuclear power plant, within the so-called 

KARISMA benchmark. 

 

Yu, X., Liang, W., Zhang, L., Reniers, G., & Lu, L. Risk assessment of the 

maintenance process for onshore oil and gas transmission pipelines under 

uncertainty // Reliability Engineering and System Safety. - 177. - P. 50-67. 

doi:10.1016/j.ress.2018.05.001 

Research on risk assessment of the maintenance process for onshore oil and gas 

transmission pipelines has been attracting ever more attention from the academic 

community. Due to the existence of uncertainties, risk propagation can hardly be 

precisely and/or robustly assessed. Therefore, in this paper, considering that 

decision-makers prefer uncertainty-informed risk information rather than 

unreliable “precise” risk values, a new insight is provided to deal with risk 

assessment of the onshore pipeline maintenance process under uncertainty. The 

risk assessment model is built on the framework of quantitative risk assessment 

based on AHP and expert knowledge. Meanwhile, to represent and quantify 

uncertainty, interval analysis is utilized to extend the whole model into an interval 

environment. As a result, an interval quantified risk assessment model is 
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established for the onshore pipeline maintenance process. The study shows that 

interval analysis can effectively internalize, represent, quantify and propagate the 

uncertainty in the risk assessment model. In the specific case of emergency 

maintenance for the Gangqing dual pipeline, the interval scores to respectively 

characterize the occurrence likelihood and consequence severity are computed. As 

a result, the uncertainty-informed overall risk of the emergency maintenance 

process is determined and intuitively pinpointed in an interval risk matrix. The risk 

rating of the case is estimated as Level 2, indicating that operations with respect to 

emergency maintenance are well organized and the possibility of accident 

occurrence is low. Thus, maintenance can be carried out well under supervision. 

Even if a secondary accident would occur, the accident scope will be quite small 

and emergency measures are adequate enough to control the development of the 

accident and reduce accident losses. Moreover, the sensitivity sorting of sub-

indexes of occurrence likelihood is obtained as I11 > I23 > I13 > I22 > I34 > I12 > 

I33 > I21 > I31 > I32, indicating that improvement in the management capacity 

(I11), normal operations (I13) and completeness of protection (I22) will effectively 

reduce the occurrence of accidents and improve operational safety. Furthermore, 

risk estimation under the condition of missing data is tackled by using Monte Carlo 

simulations and provides a reasonable option when crucial information is lacking. 

 

Philosophy 

Issues of creating AI. 
 

Arutjothi, G., & Senthamarai, C. Prediction of loan status in commercial bank 

using machine learning classifier // Paper presented at the Proceedings of the 

International Conference on Intelligent Sustainable Systems, ICISS 2017. - P. 416-

419. doi:10.1109/ISS1.2017.8389442  
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Banking Industry always needs a more accurate predictive modeling system for 

many issues. Predicting credit defaulters is a difficult task for the banking industry. 

The loan status is one of the quality indicators of the loan. It doesn't show 

everything immediately, but it is a first step of the loan lending process. The loan 

status is used for creating a credit scoring model. The credit scoring model is used 

for accurate analysis of credit data to find defaulters and valid customers. The 

objective of this paper is to create a credit scoring model for credit data. Various 

machine learning techniques are used to develop the financial credit scoring model. 

In this paper, we propose a machine learning classifier based analysis model for 

credit data. We use the combination of Min-Max normalization and K-Nearest 

Neighbor (K-NN) classifier. The objective is implemented using the software 

package R tool. This proposed model provides the important information with the 

highest accuracy. It is used to predict the loan status in commercial banks using 

machine learning classifier. 

 

Carayannis, E. G., Ferreira, J. J. M., Jalali, M. S., & Ferreira, F. A. F. MCDA in 

knowledge-based economies: Methodological developments and real world 

applications // Technological Forecasting and Social Change. - 131. - P. 1-3. 

doi:10.1016/j.techfore.2018.01.028  

The importance of knowledge in creating value, driving productivity and 

promoting economic growth has long been recognized. Accompanying this 

recognition of the central role of knowledge in today's economies has been an 

added focus on information, technology, learning and the accelerated pace of 

technical and scientific advance that results therefrom. Closely connected to these 

developments has been the advent of big data; and as information becomes 

available at greater volumes and higher speed, the focus is shifting from quantity to 

the quality of the information collected and the manner in which it is used. In this 

respect, Multiple Criteria Decision Analysis (MCDA) techniques constitute 

valuable tools for structuring and evaluating complex decision situations, and can 
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allow for more informed, potentially better decisions. MCDA techniques are able 

to build on the knowledge of expert participants in a given field, and produce 

assessment systems based on values and experience. Constructivist in nature, this 

approach has grown exponentially over the past few decades, causing a change in 

the decision-making arena in general, and in the field of decision support systems 

(DSS) in particular. The objective of this special issue is to bring together recent 

developments and methodological contributions within MCDA, with the 

challenges which characterize the knowledge-based economy, as they pertain to 

the themes of technological forecasting and social change. 

 

Castell, S. The future decisions of RoboJudge HHJ arthur ian blockchain: Dread, 

delight or derision? // Computer Law and Security Review. - 34(4). - P. 739-753. 

doi:10.1016/j.clsr.2018.05.011  

Steve Saxby's prescient founding of CLSR, two hundred issues ago, encouraged 

and resonated with my own digital visionary thinking and professional activity in 

the evolving field of ICT and the Law. From Infolex, the UK's first commercially-

available computer-assisted legal information retrieval service, and my APPEAL 

Report (on the admissibility of computer evidence in court and the legal 

reliability/security of IT systems), via my Forensic Systems Analysis expert 

methodology, to the nascent CryptoBlockTV, Steve's scholarly foresight in 

promoting adventurous exploration of ‘digilaw’ high-ground topics and issues has 

presented me with opportunities to generate a stream of prescient material, for 

which I am immensely grateful. And what is beyond prescient today is that the 

Coming of the Robots is unstoppable. The Artificial Intelligence (AI) Age is upon 

us; RoboJudge has all but already arrived. While many are concerned about 

defining and developing Machine Ethics, Castell's Second Dictum: “You cannot 

construct an algorithm that will reliably decide whether or not any algorithm is 

ethical” reveals that this is a futile exercise. Algorithms are also pivotal to the 

current mania for Crypto-Algorithmic Blockchain Technology Initial Coin 
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Offerings (ICOs), with a ‘Crypto Tribe’ of Millennials relentlessly raising billions 

in real money thereby, to the extent that I have dubbed Crypto the Millennials’ 

Rock'n'Roll. The seasoned ICT expert professional however bears in mind that 

there are as yet no ISO standards for blockchain, and there is far more to creating 

and delivering a complete quality-assured system than just the blockchain 

component. Furthermore, the legal status of cryptocurrency, smart contract and 

distributed ledger technology is not clear or uncontentious – and there is already 

ICO litigation on foot. Nevertheless, taking my limerick-writing Castell 

GhostWriteBot's advice, it is perhaps time for my own asset-linked ICO, to launch 

my CapChere.com concept designed to reboot Capitalism and achieve ubiquitous 

universal share and wealth ownership. Look out for Castell GhostWriteBot's 

account (with or without limericks) of how I fared, in the 400th issue of CLSR. 

 

Costa, A., Rincon, J. A., Carrascosa, C., Novais, P., & Julian, V. Activities 

suggestion based on emotions in AAL environments // Artificial Intelligence in 

Medicine. - 86. - P. 9-19. doi:10.1016/j.artmed.2018.01.002  

The elderly population is increasing and the response of the society was to provide 

them with services directed to them to cope with their needs. One of the oldest 

solutions is the retirement home, providing housing and permanent assistance for 

the elderly. Furthermore, most of the retirement homes are inhabited by multiple 

elderly people, thus creating a community of people who are somewhat related in 

age and medical issues. The ambient assisted living (AAL) area tries to solve some 

of the elderly issues by producing technological products, some of them dedicated 

to elderly homes. One of the identified problem is that elderly people are 

sometimes discontent about the activities that consume most of their day promoted 

by the retirement home social workers. The work presented in this paper attempts 

to improve how these activities are scheduled taking into account the elderlies’ 

emotional response to these activities. The aim is to maximize the group happiness 

by promoting the activities the group likes, minding if they are bored due to 
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activities repetition. In this sense, this paper presents an extension of the Cognitive 

Life Assistant platform incorporating a social emotional model. The proposed 

system has been modelled as a free time activity manager which is in charge of 

suggesting activities to the social workers. 

 

Duong, Q., Fournier-Viger, P., Ramampiaro, H., Nørvåg, K., & Dam, T. Efficient 

high utility itemset mining using buffered utility-lists // Applied Intelligence. - 

48(7). - P. 1859-1877. doi:10.1007/s10489-017-1057-2  

Discovering high utility itemsets in transaction databases is a key task for studying 

the behavior of customers. It consists of finding groups of items bought together 

that yield a high profit. Several algorithms have been proposed to mine high utility 

itemsets using various approaches and more or less complex data structures. 

Among existing algorithms, one-phase algorithms employing the utility-list 

structure have shown to be the most efficient. In recent years, the simplicity of the 

utility-list structure has led to the development of numerous utility-list based 

algorithms for various tasks related to utility mining. However, a major limitation 

of utility-list based algorithms is that creating and maintaining utility-lists are time 

consuming and can consume a huge amount of memory. The reasons are that 

numerous utility lists are built and that the utility-list intersection/join operation to 

construct a utility-list is costly. This paper addresses this issue by proposing an 

improved utility-list structure called utility-list buffer to reduce the memory 

consumption and speed up the join operation. This structure is integrated into a 

novel algorithm named ULB-Miner (Utility-List Buffer for high utility itemset 

Miner), which introduces several new ideas to more efficiently discover high 

utility itemsets. ULB-Miner uses the designed utility-list buffer structure to 

efficiently store and retrieve utility-lists, and reuse memory during the mining 

process. Moreover, the paper also introduces a linear time method for constructing 

utility-list segments in a utility-list buffer. An extensive experimental study on 

various datasets shows that the proposed algorithm relying on the novel utility-list 
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buffer structure is highly efficient in terms of both execution time and memory 

consumption. The ULB-Miner algorithm is up to 10 times faster than the FHM and 

HUI-Miner algorithms and consumes up to 6 times less memory. Moreover, it 

performs well on both dense and sparse datasets. 

 

Kaushik, A., & Talati, S. Securing IoT using layer characterstics // Paper presented 

at the Proceedings of the 2017 3rd International Conference on Applied and 

Theoretical Computing and Communication Technology, iCATccT 2017. - P. 290-

298. doi:10.1109/ICATCCT.2017.8389150  

IoT has gained significant popularity and securing such mission critical network 

remains a big concern. There are already reports of misusing such system. 

Recently there were reports of sending spam from a refrigerator. Bigger risk of 

security in IoT is that unrelated systems are connected and if any attacker gets into 

one object, it could result in harming much bigger segment. Also such connected 

networks will really be disconnected in terms of management and applied policies. 

So applying secured policy at each network segment will only help at certain level 

but it would not be feasible to secure whole ecosystem of IoT devices/objects. 

Security has been identified as one of the biggest challenge in IoT segment and 

there are no solid specs or techniques to come over these issue end to end. This 

paper outlines use of machine learning combining with interesting dimensions like 

layer characteristics of IoT device's network stack. Paper also provides example of 

layer characteristics, which are specific to a device, and creating a baseline of such 

characteristics using machine learning algorithm will help in establishing the 

identity of IoT devices without the need of sophisticated PKI infrastructure. 

 

Mikherskii, R. M. Application of an artificial immune system for visual pattern 

recognition // Computer Optics. - 42(1). - P. 113-117. doi:10.18287/2412-6179-

2018-42-1-113-117  
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The suitability of artificial immune systems for recognizing visual patterns is 

discussed. A new algorithm and software implementation of an artificial immune 

system have been proposed based on which real-time pattern recognition can be 

done using a Web camera. It has been shown experimentally that this system can 

be successfully used to recognize both human faces and any other objects. An issue 

of using an artificial immune system in high-performance parallel computing 

systems is discussed. The advantages of the developed artificial immune system 

include the ability to teach the system a new image in a fast manner at any moment 

during run-time. These advantages open up a possibility of creating artificial 

intelligence systems for real-time learning. 

 

Nasanbat, E., Lkhamjav, O., Balkhai, A., Tsevee-Oirov, C., Purev, A., & 

Dorjsuren, M. A spatial distributionmap of the wildfire risk in mongolia using 

decision support system // Paper presented at the International Archives of the 

Photogrammetry, Remote Sensing and Spatial Information Sciences - ISPRS 

Archives. - 42(3W4). - P. 357-362. doi:10.5194/isprs-archives-XLII-3-W4-357-

2018  

Wildfire is a cause of major disturbance to ecosystems and economies throughout 

the world. Hence, the wildfire is a vital issue of environment for creating natural 

disaster and socio-economic damage to affect in ecosystem and human lives. 

Moreover, the forest and steppe fire are one of natural risks in issues of Mongolian 

economy. This paper attempted to identify a spatial distribution of both risk and 

damage cost of the wildfire in Mongolia. The variables are to affect in the forest 

and steppe fire such as a biophysical parameters, field and statistical yearbook 

were integrated by climatic data to apply all into GIS application. These analyses 

are applied to the approach of decision-making support system, particularly as a 

Multi-Criteria Evaluation Analysis (MCEA). In addition, an evaluation of data 

could be divided into three group factors namely; environmental, social economic 

and fire damage including seventeen input parameters. These factors are based on 
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important criteria and rank of the wildfire risk levels. All initial parameters were 

integrated into spatial model and used to estimate the wildfire risk index. This 

index was divided into five categories: very high, high, moderate, low and non-

risk. Results show that a percentage of the study area was predicted by wildfire risk 

index in each category as follows. About 6-8% of the study area identified as 

categories of the moderate and low risk; but 5-16% of it was estimated as very high 

and high risk. In remaining category, 65% of the study area was occupied as a 

maximum value in the non-risk. Moreover, these results demonstrated that a spatial 

distribution map of wildfire risk was predicted well including five categories for 

the study period. The integration of these factors in GIS could be useful to identify 

risk area and to make the strategy and prevention of wildfire hazard for the 

stakeholder, government and local of decision makers. Furthermore, it could be 

helped to improve the management of the forest, ecological and biodiversity 

conservation. 

 

Sniecinski, I., & Seghatchian, J. Artificial intelligence: A joint narrative on 

potential use in pediatric stem and immune cell therapies and regenerative 

medicine // Transfusion and Apheresis Science. - 57(3). - P. 422-424. 

doi:10.1016/j.transci.2018.05.004  

Artificial Intelligence (AI) reflects the intelligence exhibited by machines and 

software. It is a highly desirable academic field of many current fields of studies. 

Leading AI researchers describe the field as “the study and design of intelligent 

agents”. McCarthy invented this term in 1955 and defined it as “the science and 

engineering of making intelligent machines”. The central goals of AI research are 

reasoning, knowledge, planning, learning, natural language processing 

(communication), perception and the ability to move and manipulate objects. In 

fact the multidisplinary AI field is considered to be rather interdisciplinary 

covering numerous number of sciences and professions, including computer 

science, psychology, linguistics, philosophy and neurosciences. The field was 
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founded on the claim that a central intellectual property of humans, intelligence-the 

sapience of Homo Sapiens “can be so precisely described that a machine can be 

made to simulate it”. This raises philosophical issues about the nature of the mind 

and the ethics of creating artificial beings endowed with human-like intelligence. 

Artificial Intelligence has been the subject of tremendous optimism but has also 

suffered stunning setbacks. The goal of this narrative is to review the potential use 

of AI approaches and their integration into pediatric cellular therapies and 

regenerative medicine. Emphasis is placed on recognition and application of AI 

techniques in the development of predictive models for personalized treatments 

with engineered stem cells, immune cells and regenerated tissues in adults and 

children. These intelligent machines could dissect the whole genome and isolate 

the immune particularities of individual patient's disease in a matter of minutes and 

create the treatment that is customized to patient's genetic specificity and immune 

system capability. AI techniques could be used for optimization of clinical trials of 

innovative stem cell and gene therapies in pediatric patients by precise planning of 

treatments, predicting clinical outcomes, simplifying recruitment and retention of 

patients, learning from input data and applying to new data, thus lowering their 

complexity and costs. Complementing human intelligence with machine 

intelligence could have an exponentially high impact on continual progress in 

many fields of pediatrics. However how long before we could see the real impact 

still remains the big question. The most pertinent question that remains to be 

answered therefore, is can AI effectively and accurately predict properties of newer 

DDR strategies? The goal of this article is to review the use of AI method for 

cellular therapy and regenerative medicine and emphasize its potential to further 

the progress in these fields of medicine. 

 

Ethical issues of using AI. AI and the person. 
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Balthazar, P., Harri, P., Prater, A., & Safdar, N. M. Protecting your patients’ 

interests in the era of big data, artificial intelligence, and predictive analytics // 

Journal of the American College of Radiology. - 15(3). - P. 580-586. 

doi:10.1016/j.jacr.2017.11.035  

The Hippocratic oath and the Belmont report articulate foundational principles for 

how physicians interact with patients and research subjects. The increasing use of 

big data and artificial intelligence techniques demands a re-examination of these 

principles in light of the potential issues surrounding privacy, confidentiality, data 

ownership, informed consent, epistemology, and inequities. Patients have strong 

opinions about these issues. Radiologists have a fiduciary responsibility to protect 

the interest of their patients. As such, the community of radiology leaders, 

ethicists, and informaticists must have a conversation about the appropriate way to 

deal with these issues and help lead the way in developing capabilities in the most 

just, ethical manner possible. 

 

Birek, L., Grzywaczewski, A., Iqbal, R., Doctor, F., & Chang, V. A novel big data 

analytics and intelligent technique to predict driver's intent // Computers in 

Industry. - 99. - P. 226-240. doi:10.1016/j.compind.2018.03.025  

Modern age offers a great potential for automatically predicting the driver's intent 

through the increasing miniaturization of computing technologies, rapid 

advancements in communication technologies and continuous connectivity of 

heterogeneous smart objects. Inside the cabin and engine of modern cars, dedicated 

computer systems need to possess the ability to exploit the wealth of information 

generated by heterogeneous data sources with different contextual and conceptual 

representations. Processing and utilizing this diverse and voluminous data, 

involves many challenges concerning the design of the computational technique 

used to perform this task. In this paper, we investigate the various data sources 

available in the car and the surrounding environment, which can be utilized as 

inputs in order to predict driver's intent and behavior. As part of investigating these 
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potential data sources, we conducted experiments on e-calendars for a large 

number of employees, and have reviewed a number of available geo referencing 

systems. Through the results of a statistical analysis and by computing location 

recognition accuracy results, we explored in detail the potential utilization of 

calendar location data to detect the driver's intentions. In order to exploit the 

numerous diverse data inputs available in modern vehicles, we investigate the 

suitability of different Computational Intelligence (CI) techniques, and propose a 

novel fuzzy computational modelling methodology. Finally, we outline the impact 

of applying advanced CI and Big Data analytics techniques in modern vehicles on 

the driver and society in general, and discuss ethical and legal issues arising from 

the deployment of intelligent self-learning cars. 

 

Butterworth, M. The ICO and artificial intelligence: The role of fairness in the 

GDPR framework // Computer Law and Security Review. - 34(2). - P. 257-268. 

doi:10.1016/j.clsr.2018.01.004  

The year 2017 has seen many EU and UK legislative initiatives and proposals to 

consider and address the impact of artificial intelligence on society, covering 

questions of liability, legal personality and other ethical and legal issues, including 

in the context of data processing. In March 2017, the Information Commissioner's 

Office (UK) updated its big data guidance to address the development of artificial 

intelligence and machine learning, and to provide (GDPR), which will apply from 

25 May 2018. This paper situates the ICO's guidance in the context of wider legal 

and ethical considerations and provides a critique of the position adopted by the 

ICO. On the ICO's analysis, the key challenge for artificial intelligence processing 

personal data is in establishing that such processing is fair. This shift reflects the 

potential for artificial intelligence to have negative social consequences (whether 

intended or unintended) that are not otherwise addressed by the GDPR. The 

question of ‘fairness’ is an important one, to address the imbalance between big 
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data organisations and individual data subjects, with a number of ethical and social 

impacts that need to be evaluated. 

 

Castell, S. The future decisions of RoboJudge HHJ arthur ian blockchain: Dread, 

delight or derision? // Computer Law and Security Review. - 34(4). - P. 739-753. 

doi:10.1016/j.clsr.2018.05.011  

Steve Saxby's prescient founding of CLSR, two hundred issues ago, encouraged 

and resonated with my own digital visionary thinking and professional activity in 

the evolving field of ICT and the Law. From Infolex, the UK's first commercially-

available computer-assisted legal information retrieval service, and my APPEAL 

Report (on the admissibility of computer evidence in court and the legal 

reliability/security of IT systems), via my Forensic Systems Analysis expert 

methodology, to the nascent CryptoBlockTV, Steve's scholarly foresight in 

promoting adventurous exploration of ‘digilaw’ high-ground topics and issues has 

presented me with opportunities to generate a stream of prescient material, for 

which I am immensely grateful. And what is beyond prescient today is that the 

Coming of the Robots is unstoppable. The Artificial Intelligence (AI) Age is upon 

us; RoboJudge has all but already arrived. While many are concerned about 

defining and developing Machine Ethics, Castell's Second Dictum: “You cannot 

construct an algorithm that will reliably decide whether or not any algorithm is 

ethical” reveals that this is a futile exercise. Algorithms are also pivotal to the 

current mania for Crypto-Algorithmic Blockchain Technology Initial Coin 

Offerings (ICOs), with a ‘Crypto Tribe’ of Millennials relentlessly raising billions 

in real money thereby, to the extent that I have dubbed Crypto the Millennials’ 

Rock'n'Roll. The seasoned ICT expert professional however bears in mind that 

there are as yet no ISO standards for blockchain, and there is far more to creating 

and delivering a complete quality-assured system than just the blockchain 

component. Furthermore, the legal status of cryptocurrency, smart contract and 

distributed ledger technology is not clear or uncontentious – and there is already 
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ICO litigation on foot. Nevertheless, taking my limerick-writing Castell 

GhostWriteBot's advice, it is perhaps time for my own asset-linked ICO, to launch 

my CapChere.com concept designed to reboot Capitalism and achieve ubiquitous 

universal share and wealth ownership. Look out for Castell GhostWriteBot's 

account (with or without limericks) of how I fared, in the 400th issue of CLSR. 

 

Cath, C., Zimmer, M., Lomborg, S., & Zevenbergen, B. Association of internet 

researchers (AoIR) roundtable summary: Artificial intelligence and the good 

society workshop proceedings // Philosophy and Technology. - 31(1). - P. 155-162. 

doi:10.1007/s13347-018-0304-8  

This article is based on a roundtable held at the Association of Internet Researchers 

(AoIR) annual conference in 2017, in Tartu, Estonia. The roundtable was 

organized by the Oxford Internet Institute’s (OII) Digital Ethics Lab (DELab). It 

was entitled “Artificial Intelligence and the Good Society”. It brought together four 

scholars—Michael Zimmer, Stine Lomborg, Ben Zevenbergen, and Corinne 

Cath—to discuss the promises and perils of artificial intelligence (AI), in particular 

what ethical frameworks are needed to guide AI’s rapid development and increased 

use in societies. The paper covers three case studies. They give a distinct overview 

of the ethical issues raised by the use of AI at different levels of analysis: top-down 

application of AI, bottom-up use of AI, and how academics and governments have 

reacted to these new challenges. From the case studies, four areas emerged. They 

represent some of the most topical ethical questions related to AI: (1) its uses, (2) 

its users, (3) its designers, and (4) the data that fuel it. Each of them provided a 

specific subset of ethical concerns that need further investigation. In conclusion, 

three recommendations are formulated for researchers and regulators to ensure the 

AI has a net-positive impact on society. 

 

Hauer, T. Society and the second age of machines: Algorithms versus ethics // 

Society. - 55(2). - P. 100-106. doi:10.1007/s12115-018-0221-6  
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The term “Second Machine Age” was used by Erik Brynjolfsson and Andrew 

McAfee in their book of the same name as an indication of the impact of AI 

technology on people, society, and the economy. The term seeks to analyse the age 

we actually live in, its hidden patterns, which jobs and fields of study have a 

perspective, and which do not. It is about the second industrial revolution that is 

going on right now, and it changes the world no less radically than the first one, 

driven by the steam locomotive. Exponential growth of digital technologies, 

digitization of everything and recombinant innovation is a driving engine and fuel 

of the Second Machine Age. However, the ethical issues of this change remain 

unaddressed. Artificial intelligence is currently being dealt with by a great many 

scientists and philosophers who ask many questions. The most important questions 

are whether the machines can think, whether we will give them the copyright, 

which the animals do not have until now, and the question whether AI can has its 

own ethics. The study focuses on these issues, and uses concrete examples to show 

our unpreparedness for these topics. 

 

Keskinbora, K. H., & Keskinbora, K. Ethical considerations on novel neuronal 

interfaces // Neurological Sciences. - 39(4). - P. 607-613. doi:10.1007/s10072-017-

3209-x  

Wireless powered implants, each smaller than a grain of rice, have the potential to 

scan and stimulate brain cells. Further research may lead to next-generation brain-

machine interfaces for controlling prosthetics, exoskeletons, and robots, as well as 

“electroceuticals” to treat disorders of the brain and body. In conditions that can be 

particularly alleviated with brain stimulation, the use of such mini devices may 

pose certain challenges. Health professionals are becoming increasingly more 

accountable in decision-making processes that have impacts on the life quality of 

individuals. It is possible to transmit such stimulation using remote control 

principles. Perhaps, the most important concern regarding the use of these devices 

termed as “neural dust” is represented by the possibility of controlling affection 
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and other mental functions via waves reaching the brain using more advanced 

versions of such devices. This will not only violate the respect for authority 

principle of ethics, but also medical ethics, and may potentially lead to certain 

incidents of varying vehemence that may be considered illegal. Therefore, a sound 

knowledge and implementation of ethical principles is becoming a more important 

issue on the part of healthcare professionals. In both the ethical decision-making 

process and in ethical conflicts, it may be useful to re-appraise the principles of 

medical ethics. In this article, the ethical considerations of these devices are 

discussed. 

 

Lee, Y., & Park, J. Identification of future signal based on the quantitative and 

qualitative text mining: A case study on ethical issues in artificial intelligence // 

Quality and Quantity. - 52(2). - P. 653-667. doi:10.1007/s11135-017-0582-8  

To foresee the advent of new technologies and their socio-economic impact is a 

necessity for academia, governments and private enterprises as well. In the future 

studies, the identification of future signal is one of the renowned techniques for 

analysis of trends, emerging issue, and gaining future insights. In the Big Data era, 

recent scholars have proposed using a text mining procedure focusing upon web 

data such as new social media and academic papers. However, the detection of 

future signals is still under a developing area of research, and there is much to 

improve existing methodology as well as developing theoretical foundations. The 

present study reviews previous literature on identifying emerging issue based on 

the weak signal detection approach. Then the authors proposed a revised 

framework that incorporate quantitative and qualitative text mining for assessing 

the strength of future signals. The authors applied the framework to the case study 

on the ethical issues of artificial intelligence (hereafter AI). From EBSCO host 

database, the authors collected text data covering the ethical issues in AI and 

conducted text mining analysis. Results reveal that emerging ethical issues can be 

classified as strong signal, weak signal, well-known but not so strong signal, and 
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latent signal. The revised methodology will be able to provide insights for 

government and business stakeholders by identifying the future signals and their 

meanings in various fields. 

 

Stahl, B. C., & Wright, D. Ethics and privacy in AI and big data: Implementing 

responsible research and innovation // IEEE Security and Privacy. - 16(3). - P. 26-

33. doi:10.1109/MSP.2018.2701164  

Emerging combinations of artificial intelligence, big data, and the applications 

these enable are receiving significant media and policy attention. Much of the 

attention concerns privacy and other ethical issues. In our article, we suggest that 

what is needed now is a way to comprehensively understand these issues and find 

mechanisms of addressing them that involve stakeholders, including civil society, 

to ensure that these technologies' benefits outweigh their disadvantages. We 

suggest that the concept of responsible research and innovation (RRI) can provide 

the framing required to act with a view to ensuring that the technologies are 

socially acceptable, desirable, and sustainable. We draw from our work on the 

Human Brain Project, one potential driver for the next generation of these 

technologies, to discuss how RRI can be put in practice. 

 

Torres, P. Who would destroy the world? omnicidal agents and related phenomena 

// Aggression and Violent Behavior. - 39. - P. 129-138. 

doi:10.1016/j.avb.2018.02.002  

The capacity for small groups and even single individuals to wreak unprecedented 

havoc on civilization is growing as a result of dual-use emerging technologies. 

This means that scholars should be increasingly concerned about individuals who 

express omnicidal, mass genocidal, anti-civilizational, or apocalyptic 

beliefs/desires. The present article offers a comprehensive and systematic survey of 

actual individuals who have harbored a death wish for humanity or destruction 

wish for civilization. This paper thus provides a strong foundation for future 
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research on “agential risks” and related issues. It could also serve as a helpful 

resource for counterterrorism experts and global risk scholars who wish to better 

understand our evolving threat environment. 

 

Vamplew, P., Dazeley, R., Foale, C., Firmin, S., & Mummery, J. Human-aligned 

artificial intelligence is a multiobjective problem // Ethics and Information 

Technology. - 20(1). - P. 27-40. doi:10.1007/s10676-017-9440-6  

As the capabilities of artificial intelligence (AI) systems improve, it becomes 

important to constrain their actions to ensure their behaviour remains beneficial to 

humanity. A variety of ethical, legal and safety-based frameworks have been 

proposed as a basis for designing these constraints. Despite their variations, these 

frameworks share the common characteristic that decision-making must consider 

multiple potentially conflicting factors. We demonstrate that these alignment 

frameworks can be represented as utility functions, but that the widely used 

Maximum Expected Utility (MEU) paradigm provides insufficient support for such 

multiobjective decision-making. We show that a Multiobjective Maximum 

Expected Utility paradigm based on the combination of vector utilities and non-

linear action–selection can overcome many of the issues which limit MEU’s 

effectiveness in implementing aligned AI. We examine existing approaches to 

multiobjective AI, and identify how these can contribute to the development of 

human-aligned intelligent agents. 

 

Alayrac, J., Bojanowski, P., Agrawal, N., Sivic, J., Laptev, I., & Lacoste-Julien, S. 

Learning from narrated instruction videos // IEEE Transactions on Pattern Analysis 

and Machine Intelligence. - 40(9). - P. 2194-2208. 

doi:10.1109/TPAMI.2017.2749223  

Automatic assistants could guide a person or a robot in performing new tasks, such 

as changing a car tire or repotting a plant. Creating such assistants, however, is 

non-trivial and requires understanding of visual and verbal content of a video. 
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Towards this goal, we here address the problem of automatically learning the main 

steps of a task from a set of narrated instruction videos. We develop a new 

unsupervised learning approach that takes advantage of the complementary nature 

of the input video and the associated narration. The method sequentially clusters 

textual and visual representations of a task, where the two clustering problems are 

linked by joint constraints to obtain a single coherent sequence of steps in both 

modalities. To evaluate our method, we collect and annotate a new challenging 

dataset of real-world instruction videos from the Internet. The dataset contains 

videos for five different tasks with complex interactions between people and 

objects, captured in a variety of indoor and outdoor settings. We experimentally 

demonstrate that the proposed method can automatically discover, learn and 

localize the main steps of a task in input videos. 

 

Cvetkovi , B., Szeklicki, R., Janko, V., Lutomski, P., & Luštrek, M. Real-time 

activity monitoring with a wristband and a smartphone // Information Fusion. - 43. 

- P. 77-93. doi:10.1016/j.inffus.2017.05.004  

Activity monitoring is a very important task in lifestyle and health domains where 

physical activity of a person plays an important role in further reasoning or for 

providing personalized recommendations. To make such services available to a 

broader population, one should use devices that most users already have, such as 

smartphones. Since trends show an increasing popularity of wrist-worn wearables 

we also consider a sensor-rich wristband as an optional device in this research. We 

present a real-time activity monitoring algorithm which utilizes data from the 

smartphone sensors, wristband sensors or their fusion for activity recognition and 

estimation of energy expenditure of the user. The algorithm detects which devices 

are present and uses an interval of walking for gravity detection and normalization 

of the orientation of the devices. The normalized data is afterwards used for the 

detection of the location of the smartphone on the body, which serves as a context 

for the selection of location-specific classification model for activity recognition. 



 

862 

 

The recognized activity is finally used for the selection of one or multiple 

regression models for the estimation of the user's energy expenditure. To develop 

the machine-learning models, which can be deployed on the smartphone, we 

optimized the number and type of extracted features via automatic feature 

selection. We evaluated each step of the algorithm and each device configuration, 

and compared the human energy expenditure estimation results against the 

Bodymedia armband and Microsoft Band 2. We also evaluated the benefit of 

decision fusion where appropriate. The results show that we achieve a 87% ± 5% 

average accuracy for activity recognition and that we outperformed both 

competing devices in the estimation of human energy expenditure by achieving the 

mean absolute error of 0.6 ± 0.1 MET on average. 

 

Ferreira, J. P., Vieira, A., Ferreira, P., Crisóstomo, M., & Coimbra, A. P. Human 

knee joint walking pattern generation using computational intelligence techniques 

// Neural Computing and Applications. - 30(6). - P. 1701-1713. 

doi:10.1007/s00521-018-3458-5  

Computational intelligence techniques (CITs) can be used to generate the human 

knee joint angle walking pattern in the sagittal plane, useful in medical 

rehabilitation as a specific reference of normal pattern depending on the subject’s 

age, mass, height and stride duration. In this paper, the knee joint angle reference 

curves in the sagittal plane were generated by using three different CITs: artificial 

neural network, extreme learning machine (ELM) and multi-output support vector 

regression. The gait pattern of a woman is different of the gait pattern of a man, 

and consequently, their knee joint angle curves are also different. Thus, it was 

necessary to train and test each of the three CITs for each gender. The data used by 

the CIT were obtained from volunteers with healthy gait and with different 

characteristics (gender, age, height and weight). The volunteers’ knee joint angle 

curves were collected by a system mainly constituted by a treadmill, two web 

cameras and passive marks positioned at volunteers’ joints. These gait analyses 
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were made for five different walking speeds. It was observed that the best curves 

for each gender were generated using the ELM. Therefore, the ELM can be used to 

generate the normal knee joint angle curves expected for any person with specific 

characteristics (age, mass, height, stride duration), and physicians can use these 

specific normal curves for comparison purposes instead of using the standard knee 

joint angle curves of the literature which do not take into consideration the specific 

characteristics of the joint angle source. 

 

Jain, A., & Arora, A. Named entity system for tweets in hindi language //  

International Journal of Intelligent Information Technologies. - 14(4). - P. 55-76. 

doi:10.4018/IJIIT.2018100104  

Due to the growing need of smart-health applications in Hindi language, there is a 

rapid demand for health-related Named Entity Recognition (NER) system for 

Hindi. For the purpose of the same, this research considers Twitter social network 

to extract tweets dated 1st October 2016 to 15th October 2017 from Patanjali, 

Dabur and other Hindi language-oriented Twitter based health sites; while 

considering four NE types- Person, Disease, Consumable and Organization. To the 

best of its knowledge, the considered Twitter dataset and NE types for Hindi 

language is one of the first resources that is being taken care. This article 

introduces three stage NER system for Tweets in Hindi language (HinTwtNER 

system)- pre-processing stage; machine Learning stage (Hyperspace Analogue to 

Language (HAL) and Conditional Random Field (CRF)); and post-processing 

stage. HinTwtNER looks into binary features and achieves an overall F-score of 

49.87% which is comparable to the Twitter based NER systems for English and 

other languages. 

 

Kong, Q., Sun, H., Xu, G., & Hou, D. The general prenucleolus of n-person 

cooperative fuzzy games // Fuzzy Sets and Systems. - 349. - P. 23-41. 

doi:10.1016/j.fss.2017.08.005  
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In this paper, we define the concept of the general prenucleolus minimizing the 

player complaint vector in the lexicographic order over the preimputation set for 

the cooperative games with fuzzy coalitions. For the general prenucleolus, we get a 

sufficient condition that the complaints of all players are in equal amount under the 

case of linear complaint functions concluding the proposed player excess (Sakawa 

and Nishizaki (1994) [15]). As a result, we can obtain the proposed fuzzy solutions 

with the corresponding linear complaint functions, such as the equalizer solution 

(Molina and Tejada (2002) [5]) and Shapley function etc. We prove that the least 

square general prenucleolus minimizing the variance of the resulting player 

complaints, is the general prenucleolus. Thus, an optimal solution considered from 

two aspects of the lexicographic order and the least square criterion, is obtained. In 

addition, several general prenucleoli are proposed in terms of specific situations. 

 

Liu, W., Zhang, C., Ma, H., & Li, S. Learning efficient spatial-temporal gait 

features with deep learning for human identification // Neuroinformatics. - 16(3-4). 

- P. 457-471. doi:10.1007/s12021-018-9362-4  

The integration of the latest breakthroughs in bioinformatics technology from one 

side and artificial intelligence from another side, enables remarkable advances in 

the fields of intelligent security guard computational biology, healthcare, and so 

on. Among them, biometrics based automatic human identification is one of the 

most fundamental and significant research topic. Human gait, which is a biometric 

features with the unique capability, has gained significant attentions as the 

remarkable characteristics of remote accessed, robust and security in the biometrics 

based human identification. However, the existed methods cannot well handle the 

indistinctive inter-class differences and large intra-class variations of human gait in 

real-world situation. In this paper, we have developed an efficient spatial-temporal 

gait features with deep learning for human identification. First of all, we proposed 

a gait energy image (GEI) based Siamese neural network to automatically extract 

robust and discriminative spatial gait features for human identification. 
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Furthermore, we exploit the deep 3-dimensional convolutional networks to learn 

the human gait convolutional 3D (C3D) as the temporal gait features. Finally, the 

GEI and C3D gait features are embedded into the null space by the Null Foley-

Sammon Transform (NFST). In the new space, the spatial-temporal features are 

sufficiently combined with distance metric learning to drive the similarity metric to 

be small for pairs of gait from the same person, and large for pairs from different 

persons. Consequently, the experiments on the world’s largest gait database show 

our framework impressively outperforms state-of-the-art methods. 

 

Shaqoor Nengroo, A., & Kuppusamy, K. S. Machine learning based heterogeneous 

web advertisements detection using a diverse feature set // Future Generation 

Computer Systems. - 89. - P. 68-77. doi:10.1016/j.future.2018.06.028  

Advertisement identification and filtering in web pages gain significance due to 

various factors such as accessibility, security, privacy, and obtrusiveness. Current 

practices in this direction involve maintaining URL-based regular expressions 

called filter lists. Each URL obtained on a web page is matched against this filter 

list. While effectual, this procedure lacks scalability as it demands regular 

continuance of the filter list. To counter these limitations, we devise a machine 

learning based advertisement detection system using a diverse feature set which 

can distinguish advertisement blocks from non-advertisement blocks. The method 

can act as a base to provide various accessibility-related features like smooth 

browsing and text summarization for persons with visual impairments, cognitive 

impairments, and photosensitive epilepsy. The results from a classifier trained on 

the proposed feature set achieve 98.6% accuracy in identifying advertisements. 

 

Singh, B., & Mishra, D. K. A survey on enhancement of power system 

performances by optimally placed DG in distribution networks // Energy Reports. - 

4. - P. 129-158. doi:10.1016/j.egyr.2018.01.004  
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This paper presents a survey on enhancement of power system performances by 

optimally placed distributed generations in distribution networks. Thedistribution 

power system performances such as minimization of real power loss, minimization 

of reactive power loss, improvement of voltage profile, short circuit current 

capacity, system average interruption duration index (SAIDI), customers average 

interruption duration index (CAIDI), power system oscillations, available power 

transfer capacity of system, loadability of the system, reliability and security of the 

system, power system stability etc. are consider in this survey paper as major issue 

in distribution networks. Such power system performances can be enhance by 

conventional devices as well as planning of DG technologies such as fuel cell, 

biogas, wind turbine, photovoltaic, solar, geo-thermal, tidal and wave etc. This 

survey paper is very much useful for scientific persons, engineers, industrial 

persons and researchers regarding with enhancement of power system 

performances by optimally placed distributed generations in distribution networks. 

 

Thomas, I., Westin, J., Alam, M., Bergquist, F., Nyholm, D., Senek, M., & 

Memedi, M. A treatment-response index from wearable sensors for quantifying 

parkinson's disease motor states // IEEE Journal of Biomedical and Health 

Informatics. - 22(5). - P. 1341-1349. doi:10.1109/JBHI.2017.2777926  

The goal of this study was to develop an algorithm that automatically quantifies 

motor states (off, on, dyskinesia) in Parkinson's disease (PD), based on 

accelerometry during a hand pronation-supination test. Clinician's ratings using the 

Treatment Response Scale (TRS), ranging from-3 (very Off) to 0 (On) to +3 (very 

dyskinetic), were used as target. For that purpose, 19 participants with advanced 

PD and 22 healthy persons were recruited in a single center open label clinical trial 

in Uppsala, Sweden. The trial consisted of single levodopa dose experiments for 

the people with PD (PwP), where participants were asked to perform standardized 

wrist rotation tests, using each hand, before and at prespecified time points after 

the dose. The participants used wrist sensors containing a three-dimensional 
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accelerometer and gyroscope. Features to quantify the level, variation, and 

asymmetry of the sensor signals, three-level discrete wavelet transform features, 

and approximate entropy measures were extracted from the sensors data. At the 

time of the tests, the PwP were video recorded. Three movement disorder 

specialists rated the participants' state on the TRS. A Treatment Response Index 

from Sensors (TRIS) was constructed to quantify the motor states based on the 

wrist rotation tests. Different machine learning algorithms were evaluated to map 

the features derived from the sensor data to the ratings provided by the three 

specialists. Results from cross validation, both in tenfold and a leave-one-

individual out setting, showed good predictive power of a support vector machine 

model and high correlation to the TRS. Values at the end tails of the TRS were 

under and over predicted due to the lack of observations at those values but the 

model managed to accurately capture the dose-effect profiles of the patients. In 

addition, the TRIS had good test-retest reliability on the baseline levels of the PD 

participants (Intraclass correlation coefficient of 0.83) and reasonable sensitivity to 

levodopa treatment (0.33 for the TRIS). For a series of test occasions, the proposed 

algorithms provided dose-effect time profiles for participants with PD, which could 

be useful during therapy individualization of people suffering from advanced PD. 

 

Ugail, H., & Al-dahoud, A. Is gender encoded in the smile? A computational 

framework for the analysis of the smile driven dynamic face for gender recognition 

// Visual Computer. - 34(9). - P. 1243-1254. doi:10.1007/s00371-018-1494-x  

Automatic gender classification has become a topic of great interest to the visual 

computing research community in recent times. This is due to the fact that 

computer-based automatic gender recognition has multiple applications including, 

but not limited to, face perception, age, ethnicity, identity analysis, video 

surveillance and smart human computer interaction. In this paper, we discuss a 

machine learning approach for efficient identification of gender purely from the 

dynamics of a person’s smile. Thus, we show that the complex dynamics of a smile 
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on someone’s face bear much relation to the person’s gender. To do this, we first 

formulate a computational framework that captures the dynamic characteristics of 

a smile. Our dynamic framework measures changes in the face during a smile 

using a set of spatial features on the overall face, the area of the mouth, the 

geometric flow around prominent parts of the face and a set of intrinsic features 

based on the dynamic geometry of the face. This enables us to extract 210 distinct 

dynamic smile parameters which form as the contributing features for machine 

learning. For machine classification, we have utilised both the Support Vector 

Machine and the k-Nearest Neighbour algorithms. To verify the accuracy of our 

approach, we have tested our algorithms on two databases, namely the CK+ and 

the MUG, consisting of a total of 109 subjects. As a result, using the k-NN 

algorithm, along with tenfold cross validation, for example, we achieve an accurate 

gender classification rate of over 85%. Hence, through the methodology we present 

here, we establish proof of the existence of strong indicators of gender 

dimorphism, purely in the dynamics of a person’s smile. 
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