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FOREWORD

The ICS counts the 16 Research Groups which are described below. During its history, the ICS
staff has received more than 150 invention certificates of the former USSR and 68 Ukrainian patents.
There were published more than 1500 papers and 187 of them in 2020. There were defended 48 DSc
and PhD theses.

A competence and expertise of ICS staff has been confirmed since 1997 by awarding 21
international grants and projects within the INTAS, CRDF, NSF, NATO, STCU, and FP7, DAAD,
Erasmus+ of the European Union, in particular the one in 2020. In these projects, the ICS collaborated
with a huge number of world-known universities as well as governmental institutions and private
companies. We started to run a new Erasmus+ project WORKA4CE: Cross-domain competences for
healthy and safe work in the 21st century in 2020.

Additional 17 projects have been completed funded by the Ministry of Education and Science,
Ukraine; in particular, the project “Methods and Means of Structural-Statistical Identification of
Hierarchical Objects by Characteristic Points of Their Contours”, project Leader, Dr Diana
Zagorodnya has continued.

The ICS holds the IEEE International Conferences on Intelligent Data Acquisition and
Advanced Computing Systems (IDAACS) every two years since 2001. Proceedings of the
conferences are indexed by WoS, EI Compendex and Scopus. Now we are preparing along with a
Polish team from Cracov University ofTechnology the 11th IDAACS 2021, which will be held in
September, 2021 in Cracov, Poland.

The ICS has been taking a part in organization of International Symposia on Wireless Systems
within the IDAACS Conference since 2012. The 5th IEEE International Symposium on Wireless
Systems within the IDAACS Conference (IDAACS-SWS’2020) was held 17-18 September, 2020 in
Dortmund, Germany and ICS team was involved in its preparation.

The ICS staff has a good relationship with the IEEE Student Branch at TNEU and the
Instrumentation and Measurement / Computational Intelligence Joint Societies Chapter of IEEE
Ukraine Section. A Chapter has run the nine meetings in 2020.

The International Journal of Computing is issued quarterly in cooperation with the Glushkov
Institutefor Cybernetics, National Academy of Science, Ukraine. The Journal is indexed by Scopus
Elsevier as well as Finnish publication forum, Norwegian Social Science Data Services, Google
Scholar, and Index Copernicus. The four regular issues were published in 2020.

Finally, 1 would like to thank to Dr Pavlo Bykovyy, Dr. Taras Lendyuk and Dr. Oleksandr
Osolinskyi for their help in preparing, editing and designing this report.

Enjoy, /
e
| Prof” Anatoliy Sachenko
—/M{/ | Ferhnaly

March 12, 2021



ICS Annual report 2020

1. GENERAL INFORMATION
ICS History

The mission of the Research Institute for Intelligent Computer Systems (ICS) is to develop the
international research projects and improve project management in the field of Computing with the
participation of inter-university teams.

The ICS counts the 16 Research Groups, in particular Intelligent Distributed Systems Group,
Intelligent Sensor Data Acquisition Group, Intelligent Robotic Systems Group, Neural Networks and
Parallel Computing Group, Knowledge Bases and Ontologies Group, Information Technology and
Specialized Computer Systems Group, Image Processing and Pattern Recognition Group, Wireless
Systems Security Group, Project and Program Management based on of Information Technologies
and Knowledge Group, Cybernetics of Complex Systems Group, Information Security Group,
Intelligent Cyber Security and Defense Group, Metrology of Information Measuring Systems Group,
Design and Testing of FPGA Component for Safety Related Systems, Virtual Insruments for 10T, Big
Data and Data Sciences, Human-Computer Interaction.

ICS Management

Director — Prof. Volodymyr Kochan
Scientific Advisor — Prof. Anatoliy Sachenko
Scientific Secretary — Dr. Myroslav Komar

ICS office address:

Research Institute for Intelligent Computer Systems
3 Peremogy Square

Ternopil, 46020

Ukraine

Phone. +380 (352) 475050 ext. 12234

Fax  +380 (352) 475053 (24 hours)

e-mail: ics@wunu.edu.ua

web: http://ics.wunu.edu.ua

ICS Frame

Intelligent Distributed Systems Group (IDS)

Principal researcher — Prof. Anatoliy Sachenko
Group members:

- Pavlo Bykovyy

- Volodymyr Kochan

- Myroslav Komar

- Olexandr Osolinskyi

- Vasyl Yatskiv

Intelligent Sensor Data Acquisition Group (ISDA)
Principal researcher — Prof. Volodymyr Kochan
Group members:
- Pavlo Bykovyy
- Zbyshek Dombrovsky
- Orest Kochan
- Olexandr Osolinskyi
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- Oleksiy Roshchupkin
- Radislav Smid

- Iryna Turchenko

- Radislav Smid

- Nadia Vasylkiv

Intelligent Robotic Systems Group (IRS)
Co-Researchers, Principal researchers — Prof. Robert Hiromoto, Dr. Vasyl Koval
Group members:
- Oleh Adamiv
- Vladimir Golovko
- Anatoliy Sachenko

Neural Networks and Parallel Computing Group (NNPC)

Co-Researchers, Principal researchers — Prof. Vladimir Golovko, Dr. Volodymyr Turchenko
Group members:

- Vitaliy Dorosh

- Volodymyr Kochan

- Anatoliy Sachenko

- Myroslav Komar

- Khrystyna Lipyanina-Goncharenko

Knowledge Bases and Ontologies Group (KBO)
Co-Researchers, Principal researchers — Prof. Uwe Grossmann, Prof. Sergey Rippa
Group members:
Taras Lendyuk
Andriy Melnyk
Anatoliy Sachenko
Serhiy Voznyak

Information Technology and Specialized Computer Systems Group (ITSCS)
Principal researcher — Prof. Yaroslav Nykolaychuk
Group members:
- Orest Volynskyy
Arthur Voronych
Natalia Vozna
Oleg Zastavnyy

Image Processing and Pattern Recognition Group (IPPR)

Co-Researchers, Principal researchers — Prof. Viktor Krylov, Prof. Bohdan Rusyn
Group members:

- Pavlo Bykovyy

- Ivan Kit

- Anatoliy Sachenko

- Diana Zagorodnya

- Denys Zolotukhin

Wireless Systems Security Group (WSS)
Principal researcher — DSc Vasyl Yatskiv, Dr. Taras Maksymyuk
Group members:
- Robert Hiromoto
- Andrii Kaniovskyi
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- Anatoliy Sachenko
- Jiirgen Sieck

- Taras Tsavolyk

- Orest Volynskyy

- Natalia Yatskiv

Project and Program Management based on of Information Technologies and Knowledge
Group (PPMITK)

Principal researcher — Prof. Sergey Bushuyev, Prof. Carsten Wolff
Group members:

- Mykhailo Dombrovsky

- Zbyshek Dombrovsky

- Oksana Dunets

- Grygoriy Gladiy

- Taras Lendyuk

- Sergey Rippa

- Anatoliy Sachenko

- Oleg Sachenko

- Iryna Turchenko

- Nadiia Vasylkiv

Cybernetics of Complex Systems Group (CCS)

Principal researcher — Dr. Roman Pasichnyk
Group members:

- Dmytro Bodnar

- Grygoriy Gladiy

- lgor Dobrotvor

- Andriy Melnyk

- Yuriy Pigovskyy

Information Security Group (IS)
Principal researcher — Prof. Mykola Karpinsky
Group members:
- Pavlo Bykovyy
- Lesya Dubchak
- Myroslav Komar

Intelligent Cyber Security and Defense Group (ICSD)

Co-Researchers, Principal researchers — Prof. George Markowsky, Prof. Oleg Savenko
Group members:

- Pavlo Bykovyy

- Vladimir Golovko

- Stepan lvasiev

- Volodymyr Karpinskyy

- Myroslav Komar

- Sergiy Lysenko

- Vasyl Yatskiv

Metrology of Information Measuring Systems Group (MIMS)
Co-Researchers, Principal researchers — Prof. Roman Kochan
Group members:
- Andrii Karachka
6
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- Volodymyr Kochan
- Olexandr Osolinskyi
- Hryhorii Sapozhnyk
- Nadiia Vasylkiv

Design and Testing of FPGA Component for Safety Related Systems (DTFPGA)
Co-Researchers, Principal researchers — Prof. Oleksander Drozd, Prof. Vladimir Opanasenko
Group members:

- Viktor Antoniuk

- Miroslav Drozd

- Oleksandr Martynyuk

- Kostiantyn Zashcholkin

Virtual Insruments for 10T (VIIoT)
Principal researcher — Dr. Orest Kochan
Group members:
- Pavlo Bykovyy
- Ivan Kit
Volodymyr Kochan
Oleksandr Osolinskyi

Big Data and Data Sciences (BDDS)
Co-Researchers, Principal researchers — Prof. Natalya Shakhovska, Prof. Vasyl Lytvyn
Group members:
- Volodymyr Kochan
Myroslav Komar
Anatoliy Sachenko
Oleg Savenko

Human-Computer Interaction (HCI)

Principal researcher — Prof. Juergen Sieck
Group members:

- Pavlo Bykovyy

- Mykhailo Dombrovsky

- Ivan Kit

- Oleksandr Osolinskyi

- Anatoliy Sachenko

- lIryna Turchenko

- Natalia Yatskiv
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2. ICS RESEARCH STAFF

Senior Staff

Oleh Adamiv

Specialist (2000), Information Systems in Management, Ternopil Academy of
National Economy, Master of Economic Cybernetics (2001), Ternopil
Academy of National Economy, Ph.D. student (2001), Computational
Machines, Systems and Networks, Department for Information Computer
Systems and Control, IEEE member (1998), IEEE Student Branch Chairman
in TANE (1998), Lecturer (2002), Department for Information Computer
Systems and Control, Ph. D. in Artificial Intelligence Systems and Tools
(2007), IDAACS 2001-2009 Organizing Committee Member, IRS group.
https://orcid.org/0000-0001-7827-9521
e-mail: oad@tneu.edu.ua, o.adamiv@ieee.org
Research interests: robotics, artificial intelligence, navigation methods for
mobile robots.

Viktor Antoniuk

7~

o

{ s " Master - 8.05010201 Computer Systems and Networks, PhD - 05.13.05
A | Computer Systems and Components. Department of Intelligent Computer
Systems and Networks, State University «Odesa polytechnicsy.

e-mail: viktor.v.antoniuk@gmail.com

Research interests: online testing and verification of digital components,
FPGA-based systems.

Dmytro Bodnar

Specialist (1971), Mathematics, Ivan Franko Lviv State University, Doctor of
Physics and Mathematics, Professor, Mathematical Analysis, Professor at
Department of Economic Cybernetics and Informatics, Ternopil National
Economic University, SACTPC Group Member (2014).
https://orcid.org/0000-0002-5811-7493
e-mail: d.bodnar@tneu.edu.ua

Research interests: analytical foundations of the theory of branched continued
fractions and their usage.

Bachelor (2004), Computer Engineering, Ternopil Academy of National
Economy, Specialist (2005), Computer Systems and Networks, Engineer
(2005), Basics PC Construction Laboratory of Department for Information
Computer Systems and Control, IEEE Member (2004), IEEE Student Branch
Chairman in Ternopil State Economical University (2005), Ph.D. Student
(2007), Ph.D. in Computer Systems and Components (2011), IDAACS 2003-
2017 Organizing Committee Member, IDS Group Member (2004), IS Group
Member (2012), ICSD Group Member (2014).

https://orcid.org/0000-0002-5705-5702

e-mail: pp@wunu.edu.ua
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Sergey Bushuyev

Igor Dobrotvor

Research interests: security systems, databases, software development.

Founder and president of the Ukrainian Project Management Association,
Head of Project Management Department at Kyiv National University of
Construction and Architecture. Member of the Board of Directors, a member
of the Certification Department, First Assessor in seven countries, International
Validator of Certification Programs at International Project Management
Association (IPMA), Head of PPMITK Group (2014).

https://orcid.org/0000-0002-7815-8129
e-mail: sbushuyev@ukr.net

Research interests: project management.

Specialist (1979), Mathematics and Physics, PhD Student (1979), PhD in
Physics and Mathematics (1984), Associated Professor at Department of
Intelligent Information Technologies (then International Information, then
Economic Cybernetics and Informatics) (2003), Doctor of Technical Sciences
(2014), Head of SACTPC Group (2014)
https://orcid.org/0000-0003-2812-1229
e-mail: e-mail: idobr@yandex.ru

Research interests: methods and means of digital signal processing: digital
filters; decision support systems; mathematical conflictology and pattern
recognition

Mykhailo Dombrovsky

Zbyshek Dombrovs

Specialist (1998), Finances and Credit, Ternopil Academy of National
Economy, training management and information systems Consortium for
improving business and management education in Ukraine (2000-2002),
research fellow (part-time work) Scientific Research Department of Ternopil
National Economic University (TNEU) (2009-2013), engineer of the first
category in the University educational computer cybernetic laboratory TNEU
(2015), part-time lecturer (2000-2012), Department of International
Economics, PPMITK Group Member (2013).
https://orcid.org/0000-0002-5582-5793
e-mail: Mik2_wsf@gmx.com
Research interests: project management.

Kyy
Specialist (1969), Radiotechnics, Kyiv Polytechnic Institute, Master in
Organization Management (2000), Senior Researcher at Research Department
of Ternopil Finance-Economic Institute, TFEI (1974), Inventor of USSR
(1977), Head of Research Laboratory “Informatics” at TFEI (1988), Senior
Lecturer (1996), Management Department, PMS group (2007), Ph.D. in
Computer Systems and Components (2008), ISDA Group Member (2012),
PPMITK Group Member (2012).
https://orcid.org/0000-0002-3904-1796
e-mail: zbig@tanet.edu.te.ua
Research interests: methods and means of digital signals processing, digital
filters, decision support systems, arithmetic units and real time special
processors, distributed objects automated control systems.
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Miroslav Drozd

Bachelor - 122 Computer Science, Master - 121 Software of automated
systems, Candidate of Science - 05.13.05 Computer systems and components.
Department of Information Systems, Odesa Polytechnic State University.
https://orcid.org/0000-0003-0770-6295
e-mail: myroslav.drozd@opu.ua

Research interests: problem of hidden faults and verification of digital
components, FPGA-based systems.

Oleksandr Drozd

Specialist - 0608 Electronic computing machines, Candidate of Sciences,
Doctor of Sciences - 05.13.05 Elements and devices of computing equipment
and control systems. Department of Computer Intelligent Systems and
Networks, Odesa Polytechnic State University.
https://orcid.org/0000-0003-2191-6758
e-mail: drozd@ukr.net

Research interests: methods of diagnosing digital computer devices and
systems for processing approximate data

Lesya Dubchak

| Specialist in Mathematics and Informatics, Ternopil V. Hnatiuk State
Pedagogical University (2003), Junior Researcher at Department of
Information Systems Security (2003), Master in Computer Systems and
Network, Ternopil Academy of National Economy (2004), Ph.D. Student
(2005), Lecturer at Computer Science Department (2005), Ph.D. (2013),
Computer Systems and Components, IS Group Member (2012).
https://orcid.org/0000-0003-3743-2432
e-mail: dlo@wunu.edu.ua
Research interests: fuzzy logic systems, VHDL language.

Robert Hiromoto

Ph.D., University of Texas, Dallas, USA, Professor of Computer Science,
University of Idaho, Idafo-Falls, USA, Fulbright Program Fellow (2013-2014),
TNEU, Co-Head of IRS Group (2013), WSS Group Member (2013).

e-mail: hiromoto@uidaho.edu

Research interests: parallel computing, wireless sensors security, wireless
networks

10
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Grygoriy Gladiy

Uwe Grossmann

Stepan lIvasiev

T~

Specialist (1979), Applied Mathematics, Chernivtsi State University, Ph.D.
(1990), Mathematical Methods, Models and Information Technologies in
Economics, Associated Professor (2013), Department for Information
Computer Systems and Control, CCS Group Member (2013), PPMITK Group
Member (2014), SACTPC Group Member (2014).
https://orcid.org/0000-0002-5585-8472
e-mail: hladiy@yahoo.com
Research interests: flow methods of imitation simulation of economy systems
and processes.

Master (1979), Computer Engineering, Moscow Bauman State Technical
University, PhD (1990), in Computer Science (1990), Doctor of Technical
Sciences (2003), Head of Intelligence Information Technologies Department
and Laboratory of Artificial Neural Networks of the Brest State Technical
University, IRS Group Member (2014), Co-head of ICSD Group.
https://orcid.org/0000-0003-2615-289X
e-mail: gva@bstu.by

Research interests: artificial intelligence; neural networks; information
security, mobile robots

Diploma in mathematics and information technology, Bo—chum University,
Germany, PhD in mathematics, Bochum University, Germany, research
associate at Essen University and Max-Planck-Institute Dort-mund, project
manager computer aided manufacturing at MBP Software & Systems Gmbh.
Current position: professor of mathematics and business computing at
University of Applied Sciences and Arts, Dortmund; speaker of research group
'mobile business — mobile systems.
e-mail: uwe.grossmann@fh-dortmund.de

Research interests: mobile business/commerce, location based services,
mobile/wireless systems, localization/positioning.

Master (2009), Automated Systems Software, Ternopil National Economic
University, PhD (2016), Senior Lecturer (2017), Group ICSD (2017).
https://orcid.org/0000-0003-2243-5956
e-mail: isv@tneu.edu.ua
Research interests: number theory, programming.

11
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Andriy Karachka

Specialist (1979), Electronic Computers, Lviv Polytechnical Institute, PhD
(1995), Instruments and Methods for Measuring Electrical and Magnetic
Quantities, Associated Professor at Department for Information Computer
Systems and Control (2001), IEEE Member (2001), head of branch of
Department for Information Computer Systems and Control at Drohobych
Mechanical and Technological College (2011), Group MIMS (2017).
https://orcid.org/0000-0001-5689-5905
e-mail: aka@tneu.edu.ua
Research interests: computer architecture, computer circuitry, design of
computer systems and networks.

Mykola Karpinskyy
g Specialist (1980), Electrical Drive and Automation of Industrial Units, Ph.D.
Student (1985), Ph.D., Lviv Polytechnical Institute (1989), D.Sc. in Devices
and Means of Electrical and Magnete Values Measuring (1995), Professor,
Department of Information Systems Security (2001), Head of IS Group (2012).
https://orcid.org/0000-0002-8846-332X
e-mail: mkarpinski@ath.bielsko.pl
Research interests: specialized computer systems, wireless information
technologies and systems of their security.

Volodymyr Karpinskyy
Master (1980), Computer Systems and Networks, Ph.D. Student (2008-2012),
Ph.D. in Mathematical modelling and computational methods, Ivan Puluj
National Technical University, Ternopil (2012), Ph.D. in Computer Science,
West Pomeranian University of Technology, Szczecin, Poland (2013).

e-mail: vkarpinskyi@gmail.com
Research interests: mathematical modelling, metrology, computational
methods, Computer Systems and Networks, Computer Science.

Specialist (2006), Physics of Metals, Lviv National University named after I.
Franko, IDSCS group member (2007), training researcher (2008), Research
& [Institute for Intelligent Computer Systems, Ph. D. Student (2008), Ph. D. in
Devices and Methods of Heat Value Meausring (2011), Senior Lecturer,
Department for Information Computer Systems and Control (2011), ISDA
Group Member (2008), MIMS Group Member (2014).
https://orcid.org/0000-0002-3164-3821
e-mail: oko@tneu.edu.ua
\4 Research interests: intelligent temperature measurement systems.

12
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Roman Kochan

Vol

Myroslav Komar

Specialist (1998), Informational Measurement Techniques, State University
“Lviv Polytechnic”, Ph.D. student (2000), Computational Technique
Elements and Devices and Control Systems, Ternopil Academy of National
Economy, IEEE member (2001), Ph. D. in Technical Sciences (2005), D.Sc. in
Technical Sciences (2013), Head of MIMS group (2014).
https://orcid.org/0000-0003-1254-1982
e-mail: roman.kochan@gmail.com
Research interests: distributed measurement systems, microprocessor
systems, analog-digital converters.

Specialist (1973), Informational Measurement Techniques, Lviv Polytechnic
Institute, Ph. D. in Technical Sciences (1989), Devices and Methods for
Measuring Thermal Values, Associate Professor of Department for
Information Computer Systems and Control (1996), Associate Professor of
Department of Specialized Computer Systems (2002), IEEE member (2002),
Member of Specialized Academic Council K58.082.02 at TNEU (2002),
Director of the Research Institute for Intelligent Computer Systems (2004),
IDAACS 2001-2013 OrgCom Vice-Chair, IDS Group Member (2004),
NMPC Group Member (2004), Head of ISDA Group (2009), MIMS Group
member (2014).

https://orcid.org/0000-0001-8376-4660

e-mail: vk@wunu.edu.te.ua
Research interests: intelligent measurement devices, informational-
measurement systems and complexes.

Specialist (2001), Information Systems in Management, Ternopil Academy of
National Economy, Master (2002), Economic Cybernetics, Ternopil Academy
of National Economy, Programmer (2002), Laboratory of Computing Systems
and Networks at Department for Information Computer Systems and Control,
Ph.D. Student (2008), Information Technologies, Ph.D. (2013), Information
Technologies, IDS Group (2008), IS Group Member (2012), ICSD Group
Member (2014).

https://orcid.org/0000-0001-6541-0359

e-mail: mko@wunu.edu.ua
Research interests: artificial intelligence, systems of information security.

13
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Specialist (1998), Management Information Systems, Ternopil Academy of
National Economy, M.S. in Economic Cybernetics (1999), Ternopil Academy

) of National Economy, Ph.D. Student (1999), Computing Machines, Systems
. and Networks, Lecturer (2001), Department for Information Computer

Systems and Control, IEEE member (2000), IDAACS International
Symposium Organizational Committee Member (2001-2005), Ph.D. in
Artificial Intelligence Systems and Means (2004), Associate Professor of the
Department for Information Computer Systems and Control (2007), Faculty of
Computer Information Technologies, IDAACS 2005-2007 OrgCom Vice-
Chair, Co-Head of the IRS group (2009),.
https://orcid.org/0000-0003-4726-097X
e-mail: vko@wunu.edu.ua
Research interests: mobile robots signal and image processing, technical
vision systems, artificial intelligence, distributed systems.

Specialist in radiotechnics, Odessa Polytechnic Institute (1978), Ph.D. in
Radiotechnical and Television System and Devices (1986), D.Sc. in Control
Automate Systems and Advanced Information Technologies (2003), Professor,
Department of Applied Mathematics and Information Technologies in
Business (2005), Odessa National Polytechnic University, co-head of IPPR
group (2012).

https://orcid.org/0000-0003-1950-4690

e-mail: viktor.kryilov@gmail.com
Research interests: digital images processing, images recognizing.

Specialist (1985), Industry Planning, Ternopil Finance Economic Institute,
Engineer-Programmer (1986), Ph. D. student (1999), Economic-Mathematical
Modelling, Department for Information Computer Systems and Control,
IDAACS 2001-2011 organizing committee member, KBO Group Member
(2009), PPMITK Group Member (2014).
https://orcid.org/0000-0001-9484-8333
e-mail: ti@wunu.edu.ua
Research interests: economic-mathematical ultisen, project management.

Khrystyna Lipyanina-Goncharenko

14

Bachelor (2011), Economic Cybernetics, Ternopil National Economic
University, Master (2012), Economic Cybernetics, Ternopil National
Economic University, Lecturer at Department for Information Computer
Systems and Control (2019), PhD (2019), Senior Lecturer at Department for
Information Computer Systems and Control (2020), SACTPC Group member
(2019).

https://orcid.org/0000-0002-2441-6292

e-mail: xrustya.com@gmail.com

Research interests: economic-mathematical ultisen, project management.
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Sergiy Lysenko

2005 — graduated from Khmelnytskyi National University with a degree in
Computer Systems and Networks. 2011 — defended a candidate's thesis on
the topic: "Adaptive information technology for diagnosing computer
systems for the presence of Trojan programs™ on 05.13.06 - "Information
technologies”. 2013 — obtained the academic title of associate professor of
the Department of System Programming.

https://orcid.org/0000-0001-7243-8747

e-mail: sirogyk@ukr.net

Research interests: Malware detection methods; Methods of detecting
cyber-attacks in corporate networks; Self-adaptive systems for detecting
cyber threats in computer networks.

Vasyl Lytvyn

Doctor of Technical Sciences, professor, head of the Department of
Information Systems and Networks, Institute of Computer Sciences and
Information Technologies, Lviv Polytechnic National University.
https://orcid.org/0000-0002-9676-0180
e-mail: vasyl17.lytvyn@gmail.com

== Research interests: development of intelligent decision-making support
' systems, introduction of metrics for determining evaluations of various
properties of knowledge bases, construction of ontologies of subject areas.

Taras Maksymyuk

Candidate of Technical Sciences (2015), associate professor of the
Department of Telecommunications, Institute of Telecommunications,
Radio Electronics and Electronic Engineering, Lviv Polytechnic National
University.

https://orcid.org/0000-0002-2739-9862

e-mail: taras.maksymyuk@gmail.com

Research interests: telecommunications; heterogeneous mobile

> 7 L
o) /// communication networks.
Y ! 4

George Markowsky

A Professor and Chair of Computer Science Missouri University of Science
and Technology. George Markowsky has published 115 journal papers, book
chapter, book reviews and conference papers on various aspects of Computer
Science and Mathematics.

e-mail; markov@mst.edu

Research interests: from pure mathematics to the application of mathematics
and computer science to biological problems. He has also built voice controlled
and enhanced keyboard terminals for use by paralyzed individuals.

15
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Oleksandr Martynyuk

’TO" Specialist - Electronic computers, electrical engineer, Candidate of Sciences -
05.13.06 Automated control systems and progressive information
technologies. Associate Professor of the Department of Computer-Intelligent
Systems and Networks, Odesa Polytechnic State University.
https://orcid.org/0000-0003-1461-2000
e-mail: martynyuk@opu.ua

b Research interests: analysis of protocols and verification of computer
networks, synthesis of tests for computer systems.

Bachelor (2005), Economic Cybernetics, Ternopil Academy of National
Economy, Master in Economic Cybernetics (2006), Ternopil State Economic
University, Ph.D. student (2007), Ph.D. in Information Technologies (2012),
KBO Group Member (2005), CCS Group Member (2009).
https://orcid.org/0000-0001-7799-9877
e-mail: melnyk.andriy@gmail.com
Research interests: ontology, knowledge discovery.

Yaroslav Nykolaychuk
Specialist in Electrification and Automation of Oil and Gas Production (1967),
Lviv Polytechnic Institute, Ph. D in Elements and Devices of Computer
Engineering and Control Systems (1980), D. Sc. in Elements and Devices of
Computer Engineering and Control Systems (1989), Prof. (1993), Department
of Automated Control, Ivano-Frankivsk Institute of Oil and Gas, director of
Carpathian State Center of Information Tools and Technologies of National
Academy of Sciences of Ukraine (1994), full member of Ukrainian Academy
of National Progress (1995), Head of Department of Specialized Computer
Systems (1999), Vice-director on science of Institute of Computer Information
Technologies (2000), IEEE member (2000), Vice-head of Special Scientific
Council K58.082.02 at TNEU (2002), Head of ITSCS group (2007).
https://orcid.org/0000-0002-2393-2332
e-mail: yn@wunu.edu.ua
Research interests: embedded computer systems, signal processing,
information theory and data encoding, autonomous sensors, low-level sensor
networks.

Volodymyr Opanasenko

Professor, Doctor of Technical Sciences (Elements and devices of computer
technology and control systems). Leading researcher, Department of
Microprocessor Technology No. 205, Institute of Cybernetics named after
V.M. Hlushkova National Academy of Sciences of Ukraine
https://orcid.org/0000-0002-5175-9522
e-mail: vlopanas@ukr.net

Research interests: microcpocessors
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Olexandr Osolinskyi

Sergey Rippa

Il
H]

Bachelor (2004), Computer Engineering, Ternopil Academy of National
Economy, Specialist (2005), Computer Systems and Networks, Ternopil
Academy of National Economy, Junior Scientist (2005), Research Institute
for Intelligent Computer Systems, Ph.D. in Computer Systems and
Components (2016), IDAACS 2005-2009 organizing committee member,
ISDA and IDS Groups Member (2004), MIMS Group Member (2014).
https://orcid.org/0000-0002-0136-395X
e-mail: oso@wunu.edu.ua
Research interests: software development, web-design, distributed systems,
computer systems architectures.

Specialist in Applied Mathematics (1979), Lviv State University named after
I.Franko, Ph.D. in Physics and Mathematics (1989), Computational
Mathematics, Assistant Prof. of Department of Economic Cybernetics, (1997),
Vice-head of Department of Economic Cybernetic (2001), DsS. In
Mathematical Modeling and Computing Tools (2016), Head of CCS Group
(2009).

https://orcid.org/0000-0003-3820-8854

e-mail: rp@wunu.edu.ua
Research interests: ontologies, knowledge discovery.

Master in Economic Cybernetics (2004), Ternopil Academy of National
Economy, lecturer (2004), Department for Information Computer Systems and
Control, IDAACS 2003 international symposium organizational committee
member, Ph. D. Student, Ph. D. in Mathematical Modelling and Calculus
Methods (2008), CCS Group Member (2009).

e-mail: pigovsky@gmail.com
Research interests: mathematical modeling, algorithms.

Specialist in Organizing Machine Processing of Economic Information
(1979), Rostov-on-Don Institute of National Economy, Ph. D. in Economic-
Mathematical Methods and Usage of Computer Engineering in National
Economy Control (1985), D. Sc. in Economic-Mathematical Modelling
(1998), Head of Department of Calculating-Information Technologies
Development at Taxing Problems Research Center at Academy of Tax Service
of Ukraine (1999), Prof. (1999), Department of Intelligent Information
Technologies, Head of KBO Group (2008), PPMITK Group Member (2014).
https://orcid.org/0000-0003-0429-6112
e-mail: rippa_serg@ukr.net
Research interests: knowledge bases, ontology, knowledge discovering.
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Oleksiy Roshchupkin
Specialist (2004), Computer Systems and Networks, Yuriy Fedkovych
Chernivtsi National University, Assistant at Department of Computer Systems
and Networks, Faculty of Computer Science, Yuriy Fedkovych Chernivtsi
National University (2005), PhD Student at Ternopil National Economic
University (2010), Computer Systems and Components, Head of IEEE student
branch at TNEU, ISDA Group Member (2004).

Room 2009, phone 47-50-50

e-mail: o.roshchupkin@chnu.edu.ua
Research interests: information-measuring systems, microcontrollers,
ultisensory systems, neural networks, sensors.

Bohdan Rusyn

Doctor of Technical Sciences (1998), professor, head of the
department of methods and systems of image processing, analysis and
identification of the Institute of Physics and Mechanics named after H. V.
Karpenko of the National Academy of Sciences of Ukraine. Professor of the
"Telecommunications” department of the Lviv Polytechnic National
University.

https://orcid.org/0000-0001-8654-2270

e-mail: b.rusyn.prof@gmail.com

Research interests: pattern recognition systems with small databases;
systems of synthesis, processing and recognition of complex structured
images.

Grygoriy Sapozhnyk
Specialist (1979), Automation and Telemechanics, Lviv Polytechnic Institute,
Head of Education Laboratories (1994), Lecturer (2000), PhD in histirical
sciences (2004), Department for Information Computer Systems and Control,
Group MIMS.
Kimnuara 2017, ten.: 47-50-50, (12-312)
https://orcid.org/0000-0001-8105-7401
e-mail: grig_vik@yahoo.com
Research Interests: Labour protection.
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Anatoliy Sachenko

Specialist in Information Measurement Technology (1968), Ph.D. in
Electrical Engineering (1978), Scientific Advisor of Branch Research
Laboratory for Automated Systems and Networks (1984), DSc in Computer
Engineering (1988), Prof. of Department for Information Computer Systems
and Control (1991), Honored Inventor of Ukraine (1992), Full Member of
Ukrainian Academy of Economic Cybernetics (1998) and New-York
Academy of Sciences (1998), Member of Specialized Scientific Council in
State University “Lviv Polytechnic” (1994), Chairman of Specialized
Scientific Counsil K58.082.02 at TNEU (2002), Editor-in-Chief of
International Journal of Computing, Doctoral Dissertations Chapter Editor in
“IEEE I&M Magazine”, Head of Department for Information Computer
Systems and Control, Dean of Institute for Computer Information
Technologies (1994-2005), Scientific Advisor of the ICS (2004), IDAACS
2001-2013 Co-Chairman, Head of IDS Group (2004), Co-Head of ICSD
(2014), NNPC Group Member (2004), KBO, WSS Groups Member (2008),
IPPR, PPMITK and SACTPC Groups Member (2014).
https://orcid.org/0000-0002-0907-3682
e-mail: as@wunu.edu.ua

Research interests: Artificial intelligent systems, distributed sensor
networks, computational, intelligence, intelligent robotics systems, parallel
computation systems, cybersecurity and safety systems, project management,
wireless sensor networks.

Oleg Sachenko
Specialist (1992), International Economy, Ternopil Institute of National
Economy, Lecturer, Department for Information Computer Systems and
Control, TNEU (2013), Ph. D. in Projects and Programs Management (2016),
PPMITK Group Member (2014).

https://orcid.org/0000-0001-9337-8341

e-mail: olsachenko231@gmail.com
Research interests: project management

Doctor of technical sciences, professor, head of the department of artificial
o intelligence systems of the Institute of Computer Sciences and Information
Technologies of the Lviv Polytechnic National University.
https://orcid.org/0000-0002-6875-8534
e-mail: natalya233@gmail.com

Research interests: spaces and data repositories; intelligent decision support
systems; methods of data integration and aggregation; methods of eliminating
uncertainties; design of distributed information systems.
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Jiirgen Sieck

Radislav Smid

Taras Tsavolyk
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Specialist (1993), Mathematics, Kamyanets-Podilsky State Pedagogical
Institute, PhD in Computer Systems and Components (1999), Dean of the
Faculty of Programming and Computer and Telecommunication Systems,
Khmelnytsky National University (2012), DSc. in Computer Systems and

. Components (2019), ICSD Group Member (2019).

e-mail: savenko_oleg_st@ukr.net
Research interests: Information security in computer systems and networks

Master in Mathematics (1981), Humboldt University Berlin, Germany, PhD in
Computer Science (1989), Humboldt University Berlin, Germany. Senior
researcher at the research group “Informations- und
Kommunikationsanwendungen” (INKA), professor for computer sciences with
a ultisensoryn on algorithms, multimedia and mobile application for the degree
programme Applied Computer Science at the University of Applied Sciences
HTW Berlin. WSS Group member.
e-mail: j.sieck@htw-berlin.de

Research Interests: multimedia, computer graphics, virtual reality and
wireless communication.

Ph.D. (2000), Czech Technical university in Prague, Faculty of Electrical
Engineering, Head of Laboratory of Diagnostics and Non-destructive Testing,
Associate Professor at Department of Measurement, Faculty of Electrical
Engineering, Czech Technical university in Prague, Prague, CzechRepublic.
Dr Smid is a member of IMEKO and IEEE. ISDA Group member.
https://orcid.org/0000-0003-4314-8841
e-mail: smid@fel.cvut.cz
Research Interests: signal processing, measuring, testing, autonomous
sensors embedded computer systems.

Bachelor (2013), Computer Engineering, Master (2014), Specialized
Computer Systems, Ternopil National Economic University, PhD Student
(2014), Lecturer (2016), Department for Information Computer Systems and
Control.

https://orcid.org/0000-0002-1136-5705
e-mail: tth@wunu.edu.ua
Research interests: wireless sensor networks, the system of residual classes.
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Iryna Turchenko

Specialist (1997), Information Systems in Management, Ternopil Academy of
National Economy, training lecturer (2002), Department of Specialized
Computer Systems, Ph. D. Student (2003), Information Technologies, Lecturer
(2006), Department for Information Computer Systems and Control, Ph. D.
(2008), Computer Systems and Components, Assistant Professor of
Department for Information Computer Systems and Control (2011), ISDA
Group Member (2004).

https://orcid.org/0000-0002-9441-6669

e-mail: itu@wunu.edu.ua
Research interests: neural networks, intelligent and distributed sensor
networks, multi-parameter sensors.

Volodymyr Turchenko

Nadiia Vasylkiv

Orest Volynskyy

Specialist (1995), Computing Machines, Systems, Complexes and Networks,
Brest Polytechnic Institute (rep. Belarus), Ph. D. in Computer Engineering
(2001), Assistant Professor (2002), Associate Professor (2004), Department for
Information Computer Systems and Control, IEEE member (1999), IDAACS
2001-2011 OrgCom Vice-Chair and member, member of Specialized
Academic Council K58.082.02 at TNEU (2002-2009), FP7 Marie Curie
Postdoctoral Research Fellow at the Center of Excellence of High Performance
Computing, Department of Electronics, Informatics and Systems, University
of Calabria, Italy (2009-2011), Deputy editor-in-chief of International Journal
“Computing” (2009), ACM member (2009-2011), Member of Marie-Curie
Association, Head of NNPC Group (2004).

https://orcid.org/0000-0003-3810-6970

e-mail: vtu@wunu.edu.ua, web: http://www.ics.wunu.edu.ua/vtu/
Research interests: Neural networks, parallel programming, parallel and
distributed computations.

_ Specialist (1981), Physics, Lviv State University, Senior Lecturer (1995),

Department for Information Computer Systems and Control, Ph. D. in Devices
and Methods of Heat Value Measuring (2011), Assistant Professor of
Department for Information Computer Systems and Control (2011), ISDA

~group member (2012), MIMS groups member (2014).

https://orcid.org/0000-0002-4247-7523

e-mail: nv@wunu.edu.ua
Research interests: metrological support for information measurement
systems.

Master (2009), Specialized Computer Systems, Ternopil National Economic
University, Training-Researcher RIICS (2009), Ph. D. (2013), ITSCS group
member (2009), WSS group member (2014).
https://orcid.org/0000-0002-1409-9393
e-mail: ovo@tneu.edu.ua
Reasearch interests: special processors in bounded systems of resiadual
classes.
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Natalia Vozna

Natalia Yatskiv
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Master (2008), Automation Control of Technological Processes, Ph.D. student
(2010), Department of Computer Systems and Network, Ivano-Frankivsk
National Technical University of Oil and Gas, ITSCS group (2012).
https://orcid.org/0000-0003-0701-917X
e-mail: archy.bear@gmail.com
Research interests: signal processing, theory of information and data
encryption.

Specialist (1998), Management Information Systems, Ternopil Academy of
National Economy, PhD student (2005), Computers, Systems and Networks,
lecturer (2009), Department of Specialized Computer Systems, PhD (2009),
Computer Systems and Components, ITSCS group (2013).
https://orcid.org/0000-0002-8856-1720
e-mail: nvozna@ukr.net
Research interests: computer systems design, information theory and data

\ decoding, lower computer networks.

A full professor for computer science at Dortmund University of Applied
Sciences and Arts since 2007. He studied electrical engineering and economics
at Paderborn University and did a PhD in electrical engineering at the Heinz
Nixdorf Institute. In his industrial career, Dr. Wolff was in the semiconductor
industry (Infineon AG). He is a founding member of the research centre PIMES
(Www.pimes.de).

https://orcid.org/0000-0003-3646-5240

e-mail: carsten.wolff@fh-dortmund.de

Research interests: development of methodology and tools for embedded
systems, processing technologies and transmission projects in the field of
mechatronic systems, mobile communication and renewable energy sources.

Specialist (1997), Physics-Engineer, lvano-Frankivsk Oil and Gas State
Technical University, Ph. D. in Technical Sciences, Computational Machines,
Systems and Networks (2003), Associate Professor (2007), Department for
Information Computer Systems and Control, WSS Group Member (2012).
https://orcid.org/0000-0003-2421-4217
e-mail: jatskiv@ukr.net
Reasearch interests: human-computer ultisensor; wireless communication
technologies.



ICS Annual report 2020

Vasyl Yatskiv

Specialist (1996), Automation Technological Processes and Manufacturing,
Ivano-Frankivsk Oil and Gas State Technical University, Ph. D. in Technical
Sciences, Computational Machines, Systems and Networks (2001), Senior
Lecturer (2001), Associate Professor (2002), Department of Specialized
Computer Systems, DsS in Computer Systems and Components (2016),
Secretary of the Specialized Academic Council K58.082.02 at TNEU (2002),
IDS Group Member (2004), Head of WSS Group (2012),.
https://orcid.org/0000-0001-9778-6625
e-mail: jazkiv@ukr.net, vy@wunu.edu.ua
Research interests: cordless optical connection channels, modular arithmetic
based special processors development.

Bachelor (2008), Pedagogic Education, Teacher of Mathematics and Basics of
Informatics, V. Hnatiuk Ternopil National Pedagogic University, Master
(2009), Pedagogic Education, Teacher of Mathematics and Basics of
Informatics, V. Hnatiuk Ternopil National Pedagogic University, Head of

Training Cources (2009), Ternopil Municipal “Station of Junior Technics”,

Oleh Zastavny

Administrative Assistant, Ph.D. student (2012), Department for Information
Computer Systems and Control, Ternopil National Economic University

(2012), IPPR Group Member (2012), SACTPC Group Member (2014).

https://orcid.org/0000-0002-9764-3672

e-mail: dza@wunu.edu.ua
Reasearch interests: image identification, image analysis algorithms for
computer recognition systems.

Specialist (2002), Information Security in Computer Systems, Ternopil
Academy of National Economy, Ph. D. student (2002), Elements and Devices
of Computer Engineering and Control Systems, Assistant (2002), Department
of Specialized Computer Systems, Ph. D. (2007), Elements and Devices of
Computer Engineering and Control Systems, ITSCS group (2007).
https://orcid.org/0000-0001-8630-8791
e-mail: oz@tanet.edu.te.ua
Research interests: embedded computer systems, signal processing,
information theory and data encoding, autonomous sensors, low-level sensor
networks.

Kostyntyn Zashcholkin

Candidate of Sciences, Associate Professor of the Department of Computer-
Intelligent Systems and Networks, Odesa Polytechnic State University.
https://orcid.org/0000-0003-0427-9005
e-mail: const-z@te.net.ua

Research interests: FPGA-based systems, digital watermarks, digital
steganography.
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Junior Staff

Vitaliy Dorosh
Bachelor (2009), Software of Automated Systems, Ternopil National
Economic University, Engineer (2009), ISDA Group Member (2009),
Laboratory of Personal Computers at Department for Information Computer
Systems and Control, NNPC Group Member (2013).
https://orcid.org/0000-0002-0199-0478
e-mail: vdo@wunu.edu.ua
Research interests: neural networks

L
=4

Bachelor (2015), Information Technologies, Computer Science,
Ternopil National Economic University, is pursuing Master degree in
Project Management (2017), technician at Department for Information
Computer Systems and Control (2015), PPMITK Group Memeber
(2015).
e-mail: o.dunets@tneu.edu.ua

Research interests: neural networks, web development, project
management, artificial intelligence, modeling, web technologies.

Andriy Kaniovskyi
. > - Bachelor (2017), Computer Science, Ternopil National Economic University,
| marictp (2018), Master at Department for Information Computer Systems and
\ Control, WSS Group member (2018).
e-mail: andriy.kanovskyy@gmail.com
Research interests: Electronics, Mechanics, 3D Modeling.

Ivan Kit
| | Bachelor (2018), Computer Science, Ternopil National Economic University,

marictp (2020), Personal Computer Lab Technician (2305), IPPR Group
Member (2018).

https://orcid.org/0000-0002-4526-0020

e-mail: kitivan400@gmail.com
Research interests: image identification, image analysis algorithms for
computer recognition systems, neural networks.
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Serhiy Voznyak

Engineer-Economist (1996), Information Systems in Management, Ternopil
National Economic University Director Deputy of Exploitation and Security
(1997), Lecturer, Department of Computer Engineering (1997), KBO Group
Member (2012).

e-mail: sv@tneu.edu.ua
Research interests: computer networks and infrastructure, web-technologies

Denys Zolotukhin

.

Bachelor (2017), Computer Science, Ternopil National University of
& Economics, Master's (2018), Postgraduate Student, Department of Information
Computing Systems and Management, IPPR Group Member (2018).
Room: 2007, phone: 47-50-50*12-324
e-mail: grakinoua@gmail.com
Research interests: Computer Graphics, 3D Modeling, VFX.
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3. RESEARCH PROJECTS

Current

[Project 1]  “Virtual Master Cooperation Data Science” (ViMaCs)

Grant holder — Dortmund University of Applied Sciences (FH Dortmund)
Managers: prof. Dr. Carsten Wolf, Prof. Stefan Recker (FH Dortmund)
Partner universities:
e Kyiv National University of Construction and Architecture (KNUBA) - prof. Sergey
Bushuyev.
e Ternopil National University of Economics (TNEU) - prof. Anatoly Sachenko
e National University "Zaporizka Polytechnic” (NUZP) - prof. Galina Tabunshchik

Duration: 2019 — 2021.

The goal: to build a virtual training and laboratory infrastructure for online teaching and a portfolio
of modules in the field of "Data Science".

Task:

1. Building a common IT environment, including a common e-learning platform
2. Development of 4 online educational modules for 6 ECTS:

- KNUBA "Business analysis and decision-making"

- TNEU "Data Collection and Processing"

- NUSP "Artificial Intelligence and Data Analysis"

- FH Dortmund "Cloud data processing systems™

3. Pilot training in specialized schools 4 times a year

4. Pilot training of teachers for interuniversity distribution of modules

5. Creating a community of practice for continuous content evolution

TNEU team:
- Anatoliy Sachenko;
- Pavlo Bykovyy;
- Oleksandr Osolinskyi;
- Mykhailo Dombrovskiy;
- Iryna Turchenko.

Link tom project web-site: https://go-study-europe.de/vimacs/
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[Project2] DAAD program “International Study and Training Partnerships” (ISAP)
Grant holder: Berlin University of Applied Sciences (HTW Berlin), prof. Juergen Sieck.

The head of the program from TNEU is Doctor of Technical Sciences, Prof. Anatoliy Sachenko
Duration: 2019 - 2021.

Goal: strengthening partnership relations and cooperation between German universities and
universities in the countries of the Middle East / Southeast and Eastern Europe, as well as in the
Caucasus and Central Asia; promoting cooperation for the reconciliation of academic degrees
(Bologna Process)

Main tasks:

e strengthening existing and starting new stable partnerships;

e cxchange of scientists, graduates and students;

e structural improvement of research and training conditions in partner countries;
e internationalization of German and foreign universities.

TNEU team:
- Anatoliy Sachenko;
- Pavlo Bykoviy;
- Iryna Turchenko.
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[Project 3] WORKACE: Cross-domain competences for healthy and safe work in the 21st
century

Grant holder: Zaporizhia Polytechnic National University

Participants from Ukraine:
e Zaporizhia Polytechnic National University
e Kyiv National University of Construction and Architecture
e Ternopil National University of Economics

Foreign partners:

e Fachhochschule Dortmund
Katholieke Universiteit Leuven
Universidad del Pais Vasco/ Euskal Herriko Unibertsitatea
Azerbaycan Respublikasi Dovletgomruk Komitesinin Akademiyasi
Azerbaycan Dovlet Neft ve Senaye Unversiteti
Azerbaijan Architecture and Construction University

Duration: 2020 — 2023 pp.
Goals and content of the project:

Development of a new form of cooperation between universities and enterprises in the era of
digital technologies to improve the employability of graduates; providing the latest competencies
related to the competencies required for employment to shape the workplace of the future
(Competence Model for Work 4.0 and Digital Transformation Maturity Model); promotion of
international and interdisciplinary development of the educational content of the competence model
for work 4.0.

Tneu Team:

- Pavlo Bykovyy;

- Nadiia Vasylkiv;

- Grygoriy Hladiy;

- Zbyshek Dombrovskiy;
- Mykhailo Dombrovskiy;
- Diana Zahorodnia;

- Andriy Karachka;

- Myroslav Komar;

- Volodymyr Kochan;

- Vasyl Koval,

- Ivan Kit;

- Taras Lendyuk;

- Khrystyna Lipianina-Honcharenko;
- Oleksandr Osolinskyi;

- Anatoliy Sachenko;

- Oleg Sachenko;

- Iryna Turchenko.

Link to project web-site: https://work4ce.eu/
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[Project 4] Methods and means of structural-statistical identification of hierarchical objects
by characteristic points of their contours

Principal investigator of project — PhD Diana Zahorodnia;
Co-investigator — PhD Hrystyna Lipyanina-Goncharenko.

Duration: 2019 —2020

Objectives: development of methods and tools aimed at improving the efficiency of automated
video surveillance systems by reducing the amount of data processed.

Main results of the project:

e An analysis of known methods of identification and classification of objects for video
surveillance systems.

e A method of combined adaptive identification of objects based on a hierarchical principle has
been developed.

e A method of data classification based on cluster analysis methods has been developed.

e Algorithmic solutions of the proposed method of combined adaptive identification of objects
based on the hierarchical principle are developed.

e Algorithmic solutions of the proposed method of data classification based on cluster analysis
methods are developed.

e Experimental researches of the offered methods and algorithms are carried out.

- Diana Zahorodnia;

- Vitaliy Dorosh;

- Hrystyna Lipyanina-Goncharenko;
- lvan Kit;

- Andriy Kaniovskyi;

- Denys Zolotukhin;

- Andriy Sydor;

- Dmytro Lendiuk.
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Completed projects

[Project 5]  Methods for intelligent processing and analysis of Big Data based on deep neural

networks

Principal investigator of project — Prof. Anatoliy Sachenko;
Co-investigator — Dr Myroslav Komar.

Duration: 2018 —2019

Objectives: to increase the efficiency and performance of Big Data intelligent processing and
analysis by developing effective methods of data compression and classification, and pattern

recognition using deep neural networks.

Main results of the project:

30

Known methods of data protection against computer attacks were analyzed.

Data compression method based on deep neural networks was developed, using network traffic
parameters in an intrusion detection system.

A method for data classification based on deep neural networks was developed in order to
prevent attacks against information telecommunication networks.

An image recognition method was developed based on knowledghe of Big Data using deep
neural networks.

A method for parallel deep neural network training was developed to solve the problems of
Big Data compression and classification.

Algorithms of the proposed methods of intelligent processing and analysis of Big Data based
on deep neural networks were proposed.

Deep neural networks architucture was proposed to solve the problems of Big Data
compression and classification.

Experimental studies of the proposed methods and algorithms have been carried out

Anatoliy Sachenko;
Myroslav Komar;
Volodymyr Kochan;
Vasyl Koval,
Vladimir Golovko;
Vasyl Yatskiv;

Nadiia Vasylkiv;
Taras Lendyuk;

Pavlo Bykovyy;

Diana Zahorodnia;
Vitaliy Dorosh;
Oleksandr Osolinskyy;
Grygoriy Gladiy;
Oleksiy Roshchupkin;
Volodymyr Turchenko
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[Project 6] Erasmus+ALIOT

Grantholder — Prof. Chris Phillips, Newcastle University, Newcastle, UK
National coordinator — Prof. Vyacheslav Kharchenko, National Aerospace University KhAl, Kharkiv
Leader of ICS TNEU team — Prof. Anatoliy Sachenko, ICS, Ternopil National Economic University

Duration: 2016 — 2020

Objectives: to develop and update curricula for masters, graduate students and industrial company
specialists in the field of development, research and application of Internet of Things (loT) in
accordance with the needs of modern society.

Interim project results:

e Three working meetings of all project participants were held in Chernivtsi, February,
2018; Kyiv, May, 2018, and Newcastle and Leeds, UK, July, 2018 to announce the
interim results of the team and the tasks for a given period.

e Curricula were developed.

e The content of the developed courses and modules was discussed.
The structure of books and manuals was developed and discussed according to the
proposed courses and modules.

e Regular working meetings of the ICT-TNEU team were held (see information on the
websites http://www.tneu.edu.ua/, www.iosu.tneu.edu.ua ta www.ics.tneu.edu)

- Anatoliy Sachenko;

- Myroslav Komar;

- Volodymyr Kochan;

- Vasyl Yatskiv;

- Vasyl Koval,;

- Grygoriy Gladiy;

- Iryna Strubytska;

- Zbyshek Dombrovskiy;
- Mykhailo Dombrovskiy
- Oksana Dunets;

- Pavlo Bykovyy;

- Diana Zahorodnia;

- Oleksandr Osolonskyy;
- Vitaliy Dorosh
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[Project 7] DAAD programme “Eastern Partnerships”

Project Co-investigator: Prof. Anatoliy Sachenko
Co-investigator — Dr Iryna Turchenko
Duration: 2017 — 2019

Objectives:
e Strengthening partnerships and cooperation between German HEI and HEI in the Middle East/
South Eastern and Eastern Europe as well as Caucasus and Central Asia
e Fostering  cooperation  for  alignment of academic  degrees  (Bologna
process)

Main project results:
e Strengthening of existing and initiating new sustainable partnerships
e Research, graduate and student exchanges
e Sustainable structural improvement of conditions for conducting research and studying in
partner-countries
e Contribution to internationalisation of German and foreign HEI

- Anatoliy Sachenko;
- Pavlo Bykovyy;
- Iryna Turchenko.
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[Project 8] Theoretical Foundations and Hardware for Improving the Productivity of
Wireless Sensor Networks

Principal investigator of project — Dr. Vasyl Yatskiv
Duration: 2017 — 2018

Objectives: The project is aimed at solving the scientific and applied problem of improving the
productivity of Wireless Sensor Networks (VSN) by developing effective methods of noise-immune
encoding and adaptive data transmission schemes, providing error-immune and asymmetric
computing complexity methods of data compression. At the same time, important criteria for
evaluating the developed methods are the following ones: hardware complexity, computational
complexity and energy costs for the implementation of algorithms.

Main project results:

e development of methods for correction of multiple errors based on modular correction codes
with low computational complexity of the decoding algorithms;

e study of computational complexity of the correction codes of the Residue Number System
with a special system of modules;

e development of the method of data transmission in WSN on the basis of adaptive error control
scheme and modular correction codes;

e investigation of the influence of noise on algorithms of data compression in WSN;

e development of new data compression methods resistant to noise and error propagation during
decoding with asymmetric computational complexity of coding algorithms (the complexity of
coding algorithms is less than the complexity of decoding algorithms);

e conducting experimental research of the transmission of compressed data under the influence
of various types of noise;

e development and implementation on the FPGA of the reconfigurable special processor of
noise-immune data encoding on the basis of modular correction codes;

e writing data compression algorithms in Verilog language and implementation of data
processing devices in WSN on FPGA.

- Vasyl Yatskiv;

- Anatoliy Sachenko;

- Volodymyr Kochan;

- Mykhailo Kasyanchuk;
- Natalia Yatskiv;

- lhor Yakymenko;

- Stepan lvasiev;

- Orest Volynskyy;

- Taras Tsavolyk.
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[Project 9] Methods of Protection against Computer Attacks based on Neural Networks and

Artificial Immune Systems

Principal investigator of project — Prof. Anatoliy Sachenko;
Co-investigator — Dr Myroslav Komar.

Duration: 2016 — 2017

Objectives: The development of a new intelligent information technology based on the theory of
artificial neural networks, fuzzy logic and artificial immune systems to increase the reliability of
computer attacks detection and classification.

Main project results:
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An analysis of known methods of protection against computer attacks was carried out.

A modified method for constructing a detector of computer attacks based on neural networks
and artificial immune systems was developed.

A method for reducing the amount of information based on neural networks of high trust with
the use of multichannel neural network detectors for constructing a hierarchical classifier of
computer attacks was developed.

A generalized architecture of intelligent computer-based system to prevent computer attacks
was developed.

Experimental studies of developed methods and algorithms were conducted, which confirmed
the reliability of detection and classification of computer attacks and improvement of the safety
level.

An approach was proposed to improve the security of the system designed to prevent computer
attacks by implementing neural network detectors on FPGA and introducing a subsystem of
decision-making based on the rules of the Mamdani fuzzy inference.

Anatoliy Sachenko;
Myrolav Komar;
Volodymyr Kochan;
Vladimir Golovko;
Vasyl Yatskiv;
Lesia Dubchak;
Pavlo Bykovyy;
Diana Zahorodnia;
Vitaliy Dorosh;
Taras Tsavolyk;
Stepan lvasiev;
Grygoriy Sapozhnyk;
Andriy Karachka.
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[Project 10] Distributed Sensor Networks with Computing Nodes Reconfiguration

Principal investigator: Prof. Anatoliy Sachenko
Co-investigator: Dr. Igor Maykiv

Foreign partner: Technical University of Moldova, Moldova

Duration: 2014 — 2015

Objectives: Development of methods for structural synthesis of universal modules with the
reconfiguration possibility.

Main project results:

Method for structural synthesis of universal modules comprising functional analysis, structural
synthesis and the search for a set of optimal solutions was developed on the basis of
morphological analysis and synthesis. The proposed method combines lexicographical
criterion advantages (L-criterion) for the selection of electronic components during functional
analysis and absolute criterion of preference (optimality Pareto, m-criterion) during the search
for a set of optimal solutions that are considered in scientific literature as alternative methods
for finding optimal solutions. The combination of L- and =n-criteria allows us to reduce the
number of alternatives synthesized during structural synthesis. A formalized discrete
optimization solution is versatile for a wide range of problems of optimal structural synthesis
of computing systems.

A new universal module structure with improved functional properties was designed due to
separate data processing and sharing as well as reconfiguration of hardware and software using
Field Programmable Gate Arrays (FPGAS).

A 4-level model that graphically shows information relationships between different processes
of receiving and transmitting messages in the controller serial interfaces, which is an effective
tool of their implementation both during functional analysis and structural synthesis, was
developed.

An experimental model of network application processor with the capability of reconfiguring
was created and the methodology of its testing was developed.

Anatoliy Sachenko;
Igor MayKkiv;
Volodymyr Kochan;
Nadia Vasylkiv;
Oleksiy Roshchupkin;
Diana Zahorodnia;
Yuriy lvanyshak;
Olexandr Osolinsky;
Taras Lendyuk;
Oksana Dunets.
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[Project 11] Wireless Multimedia Sensor Networks on the Base of Modular Arithmetics and

Galois Codes for Videomonitoring Systems

Principal investigator: Prof. Anatoliy Sachenko
Co-investigator: Dr. Vasyl Yatskiv

Foreign partner: Pedagogical University Huazhong, China.

Duration: 2013 — 2014

Objectives: developing of improved methods for training artificial neural networks on heterogeneous
parallel computing systems referring to Grid, whih provide high efficiency of parallelization and
development of grid-based library functions for paralel training of artificial neural networks.

Main project results:
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New methods of data coding and transmitting based on modular arithmetic were developed,
which enable increased efficiency of wireless multimedia sensor networks (WMSN). Methods
were designed for devices with limited hardware resources and autonomous power supply.
Method of network coding is based on data of Residue Number System. The overall bandwidth
of wireless sensor networks was investigated as well as the scope of data transmission schemes
for different residues.

Method of coding and redundancy reducing of multimedia data without the loss in Residue
Number System, which allows us to reduce image processing in 2-3 times by splitting the
image into the modules of Residue Number System and parallel encoding of the obtained
residues, was developed. Application of Huffman codes for residues compressing provides
lossless compression ratio depending on the class of images: 1,6 — 4 — for photo-realistic
images; 4 — 8 — for images with large areas of the same color.

Method of improving data reliability based on modified correcting code of Residue Number
System, which is characterized by a lower computational complexity and allows us to increase
the efficiency of encoding about 5 times comparing with R — source code RNS and Reed —
Solomon RS (127, 87), was developed.

Anatoliy Sachenko
Yaroslav Nykolaychuk
Natalia Yatskiv

Vasyl Yatskiv

Orest Volynskyy

Petro Humenyy



ICS Annual report 2020

[Project 12] Neural network method for improving the accuracy of information-measurement
systems of ultraviolet radiation

Principal investigator: Prof. Anatoliy Sachenko

Project was completed within inter-university network Erasmus Mundus together with partners from
Alaxender loan Kuza University, lassi, Romania.

Duration: 2013 — 2014

Objectives: development of new neural network method for improving the accuracy of information
measuring systems for measurement of ultraviolet radiation.

Research methods: structural and functional analysis (error analysis in measuring systems for
measuring UV radiation level and UV sensors); methods of neural networks theory, the method of
gradient ascent in the space of weight coefficients and neurons thresholds (for NN training);
simulation methods (for experimental research of developed methods); technique for primary
transformer investigation.

Project results:

- The methods of signal processing of multiparameter sensors were proposed. Simulations were
conducted in MathLab.

- The software for modeling of the real multiparameter sensors behavior was developed. The
software allows us to enter the model random and systematic errors and identify the limits of
the proposed methods.

- Ukrainian Patent application for invention and useful model was received.

- Anatoliy Sachenko
- Oleksiy Roshchupkin
- Volodymyr Kochan
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[Project 13] Methods and Tools of Building Wireless Multimedia Sensor Networks Based on
Modular Arithmetic

Principal investigator — Prof. Yaroslav Nykolaychuk
Duration: 01.01.2013 — 31.12.2014

Objectives: development of methods and tools for data encoding and transmitting in wireless
multimedia sensor networks aimed at improving the reliability of their operation and functionality.

Abstract: New methods and algorithms for data encoding and transmitting using mathematical tools
of modular arithmetic were developed, aimed at improving the performance of wireless multimedia
sensor networks (WMSM). A Verilog — encoder model for noise-immune data encryption using
modified correcting codes was designed.

Main results:

- The method of adaptive coding and transmission of multimedia data based on modular
arithmetic and multipath routing using adaptive distribution packages and their transfer from
multipath routing, is developed, which provides the efficiency of the total bandwidth of
wireless sensor networks.

- The method of network data coding based on the Residue Number System (RNS), which
provides reduction of data amount by 50%, including the retransmission of packages that are
necessary for message recovery, was developed. The proposed method allows us to select
relatively simple modules of various bit-widths, though the bit-width of residues transmitted
through the common route is approximately equal to the bit-width of residues on specific
routes. The developed method of network coding improves overall network bandwidth by
about 60%.

- A modified correcting code of Residue Number System was developed, which is characterized
by the simplified procedure of check symbols formation, providing increased efficiency of
encoding approximately in 5 times as compared with other correcting codes. Using modified
correcting codes of RNS in wireless sensor networks allows us to improve the reliability and
overall network bandwidth by reducing the number of retransmissions.

- Yaroslav Nykolaychuk
- Anatoliy Sachenko

- Vasyl Yatskiv

- Natalia Yatskiv

- Natalia Vozna

- Petro Humenny

- Orest Volynsky
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[Project 14] Efficient Parallel Batch and Single Pattern Neural Network Training Algorithms
Using Open MPI and GPU-computing

Principal investigator: Dr. Volodymyr Turchenko

Partners: Prof. Jack Dongarra, Innovative Computing Lab, University of Tennessee, Knoxville, TN,
USA.

Grant: Fulbright Scholar Program 2012/13

Duration: 09/2012 — 06/2013

Objectives: test enhanced batch pattern parallel algorithm for NN training by changing the parameters
of the internal algorithms of MPI collective functions on different parallel architectures;

develop GPU-based versions of the parallel batch and single pattern algorithms for NN training; test
experimentally the efficiency of the improved GPU-based version of the algorithms in comparison
with their Open MPI1 implementations.

Main results:

1. The parallelization efficiency of the neural network training algorithm on the example of the
recirculation neural network model has been researched. The Open MPI, OpenMP and CUDA-
based versions of the parallel batch pattern training algorithm for recirculation of neural network
were implemented using C language. The parallelization efficiency of the developed algorithms
has been researched on many-core parallel machine with 48 AMD Opteron 6180 SE processors,
on computational cluster with 48 Intel Xeon E5520 processors, on 60-core Intel GPU Xeon Phi
Coprocessor 5110P card and Nvidia Tesla C2050 GPU card using its 64 cores only (total is 1024).
The experimental research of the developed algorithm using Open MPI technology showed the
parallelization efficiency of 75% on 48 processors of the many-core system, 60% on 48 processors
of the cluster, 70% on 60 processors of the Intel GPU Xeon Phi card. The experimental research
of the developed algorithm using OpenMP technology showed lower figures, 40% of
parallelization efficiency on 48 processors of the many-core system. The experimental research of
the developed algorithm using CUDA technology showed 14-times speedup on one Nvidia Tesla
GPU card. The developed algorithms are included to the developing library PaGaLiNNeT capable
to speed-up scientific computations based on neural networks on general-purpose and hybrid
(CPU+GPU) high performance computing systems.

2. The research project entitled “An Adaptive End-to-End Approach for Terabit Data Movement
Optimization” was investigated. The goal of this project is to develop a novel architecture and
related approaches to the end-to-end optimization of terabyte size data movement on next-
generation networking and storage system technologies. The moving scientific data sets at terabits
per second transfer rates over wide-area networks between geographically dispersed data centers
were modeled. The set of events which describe a drop of the bandwidth in the communication
network was obtained. A predictive model based on artificial neural networks to predict the
duration of the event and the value of the maximum bandwidth drop was developed. | have used
the developed library for parallel neural network training PaGaLiNNeT (developed by me within
my previous project) and the model of a multi-layer perceptron. The experimental researches
showed that the modeled events have stochastic nature and therefore it is necessary to tune the
neural network model to provide desirable prediction results. This scientific collaboration with the
host institution will be continued in the future.

Published results:

1. Turchenko V., Bosilca G., Bouteiller A. and Dongarra J. “Efficient Parallelization of Batch Pattern
Training Algorithm on Many-core and Cluster Architectures”, Proceedings of the 7" IEEE
International Conference on Intelligent Data Acquisition and Advanced Computing Systems, Sep
12-14, 2013, Berlin, Germany, pp. 692-698.

[Project 15] Neural Network Methods for Evaluation of Microprocessor Power Consumption

While Performing Instructions
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Principal investigator: Dr. Zbyshek Dombrovsky

Duration: 2010 — 2012

Objectives: development of hardware-software complex, which allows to built mathematical models
of processor cores power consumption.

Main tasks:

development of appropriate specialized hardware, which allows to evaluate power
consumption of instruction execution in normal microprocessor operation mode;
development of testing methods (calibration) of created hardware;

using artificial neural networks to predict power consumption of the instruction execution
modes (addressing, conditions, etc.) which were not completely tested experimentally;

using the experiment planning methods for additional decreasing of experiments volume.

Anatoliy Sachenko
Volodymyr Kochan
Andrii Borovyi
Oleh Havryshok
Ihor Maykiv

Orest Volynskyy

Published results:

2. A

Borovyi, V. Kochan, Th. Laopoulos, Sachenko A. Improved Sorting Methodology of Data-

processing Instructions, International Journal of Computing, vol. 10, issue 1, 2011, pp. 50-55.

3. A

Borowyi, I. Maykiv, R. Kochan, Z. Dombrovskyy, V. Kochan. The Unit of Measurement of

Consumers Pulse Energy, Patent of Ukraine 90922 UA, MPK (2009) GO5F 5/00 GO1K 17/00,

no.

A2008 06325 ; applied 13. 05. 2008; published 10. 06. 2010, Bulletin no. 11.

4. Time-domain analysis of ARM7TDMI core instructions [Text] / A. Borovyi, V. Kochan, Th.
Laopoulos, A. Sachenko // Proceedings of the 6th IEEE International Conference on Intelligent
Data Acquisition and Advanced Computing Systems (IDAACS’2011). —Vol. 2. — [S. L. : s. N.],
2011. — September 15-17. — P. 785 —790.
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[Project 16] Human Biometric Identification in Video Surveillance Systems
Foreign partner: Technical University of Sofia, Bulgaria

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Bulgaria: Dr. Ognian Bumbarov

Duration: 2009 — 2010

Objectives: design of intelligent biometrical sub-system for detection and recognition of humen faces
in the video surveillance systems for monitoring of public places, database support of staff or factory’s
visitors etc.

Main tasks:
- development of methods and algorithms for movement detection on the captured videoframes;
- development of methods and algorithms of videoframes preliminary processing by skin color;
- improvement of methods and algorithms for detection and tracing of human face;
- development of methods and algorithms for face recognition.

- Anatoliy Sachenko
- lhor Paliy

- Yuriy Kurylyak

- Taras Leshko

Published results:

1. Thor Paliy, Anatoliy Sachenko, Yuriy Kurylyak, Ognian Boumbarov, Strahil Sokolov. Combined
Approach to Face Detection for Biometric Identification Systems // Proceedings of 5" IEEE
International Workshop on Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications, 21-23 September 2009, Rende (Cosenza), Italy, pp. 425-429.

2. Ognian Boumbarov, Strahil Sokolov, Plamen Petrov, Anatoliy Sachenko, Yuriy Kurylyak.
Kernel-based Face Detection and Tracking with Adaptive Control by Kalman Filtering //
Proceedings of 5" IEEE International Workshop on Intelligent Data Acquisition and Advanced
Computing Systems: Technology and Applications, 21-23 September 2009, Rende (Cosenza),
Italy, pp.434-4309.

3. Y. Kurylyak, I. Paliy, A. Sachenko, A. Chohra, K. Madani. Face Detection on Grayscale and Color
Images using Combined Cascade of Classifiers // International Journal of Computing. —Ternopil
(Ukraine). — 2009. — Vol. 8, Issue 1. — pp. 61-71.

4. Y. Kurylyak A Real-Time Motion Detection for Video Surveillance System // Proceedings of 5
IEEE International Workshop on Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications (IDAACS2009). — Rende (Cosenza), Italy, 2009. — pp.386-389.

5. Paliy 1.O. Methods of Face Detection in Systems of Computer Recognizing on the Base of
Combined Cascade of Neural Network Classifiers. — PhD Thesis, Ternopil National Economic
University. — Ternopil. — 2009.
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[Project 17] Parallel Grid-aware Library for Neural Networks Training — PaGaLiNNeT

Principal investigator: Dr. Volodymyr Turchenko
Scientific advisor: Prof. Anatoliy Sachenko

Partners: Prof. Lucio Grandinetti, Center of Excellence on High Performance Computing, Department
of Electronics, Computer Science and Systems, University of Calabria, Italy.

Grant No FP7 MC IIF 221524 — 908524 according to the 7" EU Frame Programme, Grant of Marie
Curie for researches from the third countries (International Incoming Fellowships — I1F), return phase

Duration: 2011 — 2012

Objectives: development of the enhanced training methods for artificial neural networks in
heterogeneous parallel computing systems within the Grid; providing the high efficiency of
parallelization and development of the Grid-based library for parallel neural networks training.

Main results:
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As a part of the project design three levels of grid-based library are created: (i) at the level of a
single supercomputer / cluster homogeneous computing nodes, (ii) at the heterogeneous
computing nodes within a cluster, (iii) at the grid of computing system with heterogeneous hosts
and heterogeneous communication channels between them. A parallel version of the library for
the level (i) was installed on parallel machines with ccNuma architecture. A strategy for resource
brokering based on Pareto optimization [1] is implemented in C programming language and
included in the library. The developed library for the level (i) which includes the routines for
parallel training of multilayer perceptron [2] and recurrent neural network was used for the
prediction of the stock price for financial markets. The results are published in [6]. A parallel
version of the library for the level (ii) was developed and installed on the computing cluster of
heterogeneous architectures. The resource brokering sub-routine based on Pareto optimization [1]
is called from the code of resource broker separately before executing the main task. The
performance analysis of computing nodes of the cluster is based on a modified BSP-based model
with improved computational complexity of parallel training algorithm for multilayer perceptron
[2]. The results are published in [5];

Within the application of parallel algorithms for neural network training to speed up the execution
of practical tasks, an application task of convolution neural network for the detection of the
number of micronucleus in the human lymphocytes is considered. The accurate detection of the
number of micronucleus in the human lymphocytes can be used as biological dosimeter in order
to relive the presence and the action of carcinogenic factors and could enhance the correctness of
the final medical response. It was proven the application of convolution NN for the development
of this task because this NN model provides good detection properties and showed good detection
results of the more complicated task of human face detection. The human lymphocyte images were
acquired by the image flow cytometer which causes the different types of noise that influence on
the acquired image. We have tested the CNN for the images altered by a zoom factor. The CNN
provides no false alarms for each zoom factor. The number of false negative detections is much
lower in comparison with the pattern matching method, implemented as a LABVIEW routine
(IMAQ Match Pattern method) inside the flow cytometer. The detection rate of 87.5% provided
by the CNN is much higher than 25% of detection rate by the IMAQ Match Pattern method on the
considered example images. The results are published in [3, 4].
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Published results:

1.

2.

10.

11.

Turchenko V.O. Brokering methodology of Grid-resources using Pareto-optimality // Measuring
and Computing Technologies Equipment in Technological Processes. — 2011. # 1. — pp. 312-318.
Turchenko V.O. Efficiency Comparison of Multilayer Perceptron Group Training on Parallel
Computer and Computation Cluster // Transactions KPI. Informatics, management and computing
technology: Proceedings — Kyyiv: Vek+. — 2011. — No. 54. — pp. 130-138.

Paliy 1., Lamonaca F., Turchenko V., Grimaldi D., Sachenko A. Detection of Micro Nucleus in
Human Lymphocytes Altered by Gaussian Noise Using Convolution Neural Network,
Proceedings of 2011 IEEE International Instrumentation and Measurement Technology
Conference (12MTC 2011), 2011, Binjiang, Hangzhou, China, pp. 1097-1102.

Lamonaca F., Turchenko V., Grimaldi D. Aspetti innovativi della progettazione hardware e
software di citofluorimetro ad immagini, Atti del XXVIII Congresso Nazionale Gruppo Misure
Elettriche ed Elettroniche, 2011, Genova, Italy, pp. 289-290.

Turchenko V., Puhol T., Sachenko A., Grandinetti L. Cluster-Based Implementation of Resource
Brokering Strategy for Parallel Training of Neural Networks, Proceedings of the 6" IEEE
International Conference on Intelligent Data Acquisition and Advanced Computing Systems
IDAACS2011, Sep 15-17, 2011, Prague, Czech Republic, pp. 212-217.

Turchenko V., Beraldi P., De Simone F., Grandinetti L. Short-term Stock Price Prediction Using
MLP in Moving Simulation Mode, Proceedings of the 6™ IEEE International Conference on
Intelligent Data Acquisition and Advanced Computing Systems IDAACS2011, Sep 15-17, 2011,
Prague, Czech Republic, pp. 666-671.

Turchenko V. Efficiency Comparison of Batch Pattern Training Algorithm of Multilayer
Perceptron on Parallel Computer and Computational Cluster, Scientific Journal of National
Technical University of Ukraine “Kyiv Polytechnic Institute”, Kyiv, 2011, No 54, pp. 130-138 (in
Ukrainian).

Sachenko A., Kulakov Yu., Kochan V., Turchenko V., Bykovvy P., Borovyy A. Computer
Networks: A Tutorial, Ternopil, Ekonomichna dumka, 2012, 476 p. // Chapter 15. Grid-
computations based on network technologies, pp. 416-439 (in Ukrainian).

Turchenko V., Grandinetti L., Sachenko A. Parallel Batch Pattern Training of Neural Networks
on Computational Clusters, Proceedings of the 2012 International Conference on High
Performance Computing & Simulation (HPCS 2012), July 2 — 6, 2012, Madrid, Spain, pp. 202-
208.

Turchenko V., Golovko V., Sachenko A. Parallel Batch Pattern Training of Recirculation Neural
Network, Proceedings of the 9" International Conference on Informatics in Control, Automation
and Robotics (ICINCO 2012), July 28 — 31, 2012, Rome, Italy, pp. 644-650.

Turchenko V., Golovko V., Sachenko A. Parallel Training Algorithm for Radial Basis Function
Neural Network, 7 International Conference on Neural Networks and Artificial Intelligence
(ICNNATI’2012), October 10-12, 2012, Minsk, Belarus, pp. 47-51.
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[Project 18] Development of Intelligent Video Surveillance Systems

Principal investigator: Dr. Volodymyr Kochan

Project executed together with the Glushkov Institute for Cybernetics, Prof. Vitaliy Boyun.

Duration: 2009 — 2010

Objectives: development of highspeed and relevant video surveillance system on the basis of
intelligent videocamera, which allows us to decrease information streams between camera and
worksatation central processor, as well as to read and process large images with high frame rate.

Main tasks:

increasing of efficiency of communication channels between intelligent videocamera and
personal computer;

development of methods and algorithms for videoframes preliminary processing by skin color
and movement;

development of methods and algorithms for human face recognition on the basis of the
combined cascades classifiers, classifier training paralleling, and improvement of neural
network training method in the frame of combined cascade;

development of algorithms for faces tracing;

development of software and highlevel programe interface for interaction with intelligent
camera; coding of developed algorithms in processor computer code for digital processing of
intelligent videocamera images.

Anatoliy Sachenko
Ihor Paliy
Yuriy Kurylyak

Published results:

1. Kurylyak Y.O., Sachenko A.O. Method of background image renewal for movement segmentation
/I Proceedings of 10-th International Conference “Modern Information and Electronic
Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 44.

2. Paliy 1.0. Training of neural network classifiers with combined cascade for face detection //
Proceedings of 10-th International Conference ‘“Modern Information and Electronic
Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 42.

3. Paliy I. Face detection on grayscale and color images using combined cascade of classifiers //
International Journal of Computing. — 2009. — Vol. 8. — Issue 1. — pp.61-71.
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[Project 19] Development of 3D Localization Methods for Navigation of Mobile robot
Foreign partner: Kaunas Technical University, Lithuania

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Lithuania: Prof. Rimvydas Simutis

Duration: 2009 — 2010

Objectifes: developing the unified structure for autonomous mobile robot control and providing 3D
localization and navigation in non-structured environment with dynamical objects by using new
methods and means which allow us to improve the navigation characteristics of mobile robots and
use already known methods for new applications.

Main tasks:

1) Analysis of already known methods for designing the structure of control system for mobile
robots (MR) and development of unified structure for autonomous MR control.

2) Development of Dataflow Diagram (DFD) for robot control system and analysis of time
characteristics of DFD main modules. Setting of requirements for main MR modules.

3) Development of improved methods and means of MR control system:
a) Development of new method of acquisition and processing of sensor data;
b) Development of MR 3D localization methods.

4) Development of hardware and software for autonomous MR.

5) MR composing according to the requirements set in point 2, taking into account the applied
problems and MR hardware/software means developed in points 3-4.

6) Verification and testing of MR prototype functioning.

- Anatoliy Sachenko
- Vasyl Koval

- Oleh Adamiv

- Viktor Kapura

Published results:

1. Roth H., Sachenko A., Koval V., Chanim J., Adamiv O., Kapura V. The 3D Mapping Preparation
using 2D/3D Cameras for Mobile Robot Control // Artificial Intelligence journal, Donetsk,
Ukraine. — 2008. — Vol. 4. — pp. 512-521.

2. Adamiv O., Sachenko A., Kapura V. Gradient Method for Autonomous Robot Navigation //
Proceedings of the Ninth International Conference “Modern Problems of Radio Engineering,
Telecommunications and Computer Science” (TCSET’2008). — Lviv-Slavsko (Ukraine), 2008. —
pp. 640-642.

3. O. Adamiv, V. Koval, V. Dorosh, G. Sapozhnyk, V. Kapura Mobile Robot Navigation Method
for Environment with Dynamical Obstacles // Proceedings of the 5-th IEEE International
Workshop on Intelligent Data Acquisition and Advanced Computing Systems: Technology and
Applications (IDAACS’2009). — Rende (Cosenza), Italy, 2009. — pp.515-518.

4. 0. Adamiv, A. Lipnickas, A. Knys. A stereovision system for autonomous robot navigation in 3-
D /I Proceedings of 10-th International Conference “Modern Information and Electronic
Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 28.
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[Project 20] Development of Stereovision Methods and Devices for Autonomous Navigation of

Mobile Robots

Foreign partner: University of Sigen, Germany

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Germany: Prof. Hubert Roth

Duration: 2008 — 2009

Objectives: Development of stereovision methods for autonomous navigation of mobile robots.

Main tasks:

Development of stereo camera preliminary data processing methods for future integration with
a mobile robot:

Methods of generation of stereo images;

Image filtering and analysis methods.

Development of stereo image fusion and mobile robot 3D environment map generation
techniques:

Image description methods;

Stereo image corresponding points search and 3D environment map generation methods.
Development and implementation of sensor data fusion algorithms.

Verification and testing of the developed methods using a mobile robot.

Anatoliy Sachenko
Vasyl Koval

Oleh Adamiv
Viktor Kapura

Published results:

1. Roth H., Sachenko A., Koval V., Chanim J., Adamiv O., Kapura V. The 3D Mapping Preparation
using 2D/3D Cameras for Mobile Robot Control // Artificial Intelligence journal, Donetsk,
Ukraine. — 2008. — Vol. 4. — pp. 512-521.

2. Adamiv O., Sachenko A., Kapura V. Gradient Method for Autonomous Robot Navigation //
Proceedings of the Ninth International Conference “Modern Problems of Radio Engineering,
Telecommunications and Computer Science” (TCSET’2008). — Lviv-Slavsko (Ukraine), 2008. —

Pp.

3. H.

640-642.
Roth, A. Sachenko, V. Koval, O. Adamiv, V. Kapura Evaluation of Camera Calibration

Methods for Computer Vision System of Autonomous Mobile Robot // Proceedings of 10-th

International Conference “Modern Information and Electronic Technologies” (SIET’2009). —
Odessa (Ukraine), 2009. — Vol. 1. — pp. 29.
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[Project 21] Development of Design and Optimization Methods for Breach Detection Systems
Foreign partner: Institute of Technology, Gebze, Turkey

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Turkey: Dr Serkan Aksoy

Duration: 2008 — 2009

Objectives: development of a Computer Aided Design (CAD) system for development of perimeter
security systems optimized for quality-price, reliability-price criteria and further testing of the CAD
system on real security systems.

Main tasks:

- Analysis of existing solutions and formation of a set of criteria and limitations for functional
and cost analysis of security systems. Development of improved components and database for
security systems.

- Development of methods and algorithms for structural synthesis and multi-criteria
optimization of security systems. Development of a CAD system for security systems design
based on the developed methods and algorithms.

- Development of a pilot security system with the use of the developed CAD. Testing of the
pilot system.

- Carrying out a comparative analysis of the developed pilot system against existing systems.
Introduction of necessary changes to the CAD system based on the conducted analysis.

- Carrying out the pilot security system testing to measure risks of undetected intrusions and
risks of false alarms. Introduction of necessary changes to the pilot security system based on
the conducted tests.

- Testing of the CAD system.

- Anatoliy Sachenko

- Volodymyr Kochan

- Volodymyr Turchenko
- Pavlo Bykovyy

Published results:

1. Bykovyy P. Design optimization of distributed technical security systems using a genetic
algorithm // Visnyk of Vinnitsa Polytechnic Institute. — 2008, Issue #6, pp 28-34.

2. Bykovyy P., Pigovsky Yu., Kochan V., Sachenko A., Markowsky G., Aksoy S. Genetic Algorithm
Implementation for Distributed Security Systems Optimization // Proceedings of the IEEE
International Conference on Computational Intelligence for Measurement Systems and
Applications (CIMSA 2008), 14-16 July 2008. — Istanbul, Turkey. — pp. 120-124.

3. Bykovyy P.Ye., Kochan V.V. Cryptographically secure protocol for networks of security sensors
/I Proceedings of 10-th International Conference “Modern Information and Electronic
Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 189.

4. Bykovyy P.Ye. Distributed sensor network for security systems // International journal of
Computing. — Ternopil (Ukraine). — 2009. Vol. 8, Issue 2. — pp. 157-164.

5. P. Bykovyy, V. Kochan, Y. Kinakh, A. Sachenko, O. Roshchupkin, S. Aksoy, G. Markowsky.
Data Communication Crypto Protocol for Security Systems Sensor Networks // Proceedings of 5%
IEEE International Workshop on Intelligent Data Acquisition and Advanced Computing
Systems(IDAACS’2009). — Rende (Cosenza), Italy, 2009. — pp. 375-379.

6. P. Bykovyy, Y. Pigovsky, A. Sachenko, A. Banasik. Fuzzy Inference System for Vulnerability
Risk Estimation of Perimeter Security // Proceedings of 5" IEEE International Workshop on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS’2009). — Rende
(Cosenza), Italy, 2009. — pp. 380-384.
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[Project 22] Computer Telecommunication System Based on Noise Signals
Principal investigator: Prof. Yaroslav Nikolaychuk

Project is executed together with JSC Ternopil Radio Plant ‘Orion’, chief designer Volodymyr
Kordyak.

Duration: 2007 — 2009

Objectives: to increase noise-immunity and active range of radio stations, produced by the Orion
plant; introduce a mode of code based on division of transmission channels; develop a computerized
system of data acquisition based on autonomous sensors.

Project tasks:
- Design of a noise-signal based radio station with a low range of operation for construction
companies;
- Analysis of possible application areas for 2D noise signals;
- Analysis of possible application areas and prospective customers of computer systems based
on autonomous Sensors.
- Preparation of project solutions related to radio system serving and construction areas.

- Yaroslav Nykolaychuk
- Oleh Zastavnyy
- Nazar Krutskevych

Published results:

1. Nykolaychuk Y., Krutskevych N., Zastavniy O. Multibases Processors of Two-dimensional
Correlation for Noise Immunity of Transfer Information // Proc. Of the IEEE International
Workshop on Intelligent Data Acquisition and Advancing Computing Systems (IDAACS’2007).
—2007. — Dortmund (Germany). — pp. 315-317.
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[Project 23] Dynamically Reprogrammable Network Capable Application Processor with
Internet Capability

Foreign partner: Esensors Inc., USA

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from USA: Dr Darold Wobschall, PhD

Grant #UE2-2534-TE-07.
Duration: 2007 — 2009

Objectives: to enter the US smart sensors market with the Network Capable Application Processor
(NCAP) developed within the project CRDF #UE2-2534-TE-03 — device oriented on software data
processing in smart distributed measurement and control systems which uses adaptive software
reconfiguration for intelligent functions execution (self-adapting and self-training). The developed
NCAP will have the following features:

- ability to work in distributed measurement control systems utilizing the Internet;

- online remote reprogramming of user application software;

- support of a wide set of network interfaces;

Main tasks:
- the minimal set of the design documentation sufficient for production of a prototype NCAP
was developed,;
- two prototype NCAP devices have been developed and undergo testing;
- testing of certain NCAP modules was performed, the NCAP software was developed as well.

- Anatoliy Sachenko
- Volodymyr Kochan
- Roman Kochan

- Andrew Stepanenko
- lhor Maykiv

- Iryna Turchenko

- Natalia Vozna

Published results:

1. Maykiv 1., Stepanenko A., Wobschall D., Kochan R., Kochan V., Sachenko A., Vasylkiv N.
Remote Reprogrammable NCAPs: Issues and Approaches // Proc. Of the IEEE International
Workshop on Intelligent Data Acquisition and Advancing Computing Systems (IDAACS’2007).
—2007. — Dortmund (Germany). — pp. 109-113.

2. Maykiv .M., Kochan V.V., Bilousov I.A. Project analysis of methods of serial interfaces
controllers realization // Transactions of Ternopil State technical University. — 2009. — No. 1. —
pp. 110-115.

3. Maykiv I.M. Investigation of 12C interface controllers realizations method on the programmed
logical matrix // Proceedings of 5-th International Youth Conference “Modern Problems of
Radiotechnics and Telecommunication”. — Sevastopol (Ukraine), 2009. — pp. 284.

4. Maykiv .M., Kochan V.V. Software-hardware controller of consecutive interfaces in network
nodes of data acquisition // Proceedings of 10-th International Conference “Modern Information
and Electronic Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 138.

5. Maykiv I.M. Methodology of structural synthesis of netwok capable application processors //
Proceedings of National Conference in Ternopil Ivan Pul’uj State Technical University. — Ternopil
(Ukraine), 2009. — pp. 176.
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Maykiv .M. Software-hardware method of secuential interfaces controllers realization //
Proceedings of 11-th International Conference “System Analysis and Information Technologies”
(SAIT-2009). — Kyyiv (Ukraine), 2009. — pp. 437.

Maykiv I.M. Netwok capable application processor for distributer measuring-control systems //
Transaction “Problems of Informatization and Control”, Kyyiv (Ukraine). — 2009. — No. 2 (28). —
pp. 187-191.

Maykiv .M. Universal controlle of serial interfaces // Transactions of Chernivstsi University.
Series: Physics. Electronics, Chernnivtsi (Ukraine). — 2009. — No. 3 (186). — pp. 130-135.
Maykiv .M., Stepanenko A.V., Wobschall D. A method for structural synthesis of network
capable application processors. // International Journal of Computing — Ternopil (Ukraine). —
2009. — Vol. 8. — Issue 2. — pp.126-138.

I. Maykiv, D. Wobschall, A. Stepanenko, R. Kochan, A. Sachenko, V. Kochan. Multi-port Serial
NCAP using IEEE1451 Smart Transducer Standard // Proceedings of IEEE Sensor Application
Symposium (SAS-2009). — New Orleans, LA, (USA), 2009. — pp. 293-297.

I. Maykiv, A. Stepanenko, D. Wobschall, R. Kochan, V. Kochan, A. Sachenko. Universal
Controller of Serial Interfaces // Proceedings of the 5-th IEEE International Workshop on
Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications
(IDAACS’2009). — Rende (Cosenza), Italy, 2009. — pp. 121-125.

Iryna Turchenko. Methods for Improving Efficiency of Data Processing Obtained from Multi-
parameter Sensors in Distributed Computer Systems. Ph. D. Thesis on speciality 05.13.05 —
Computer Systems and Components.- Ternopil National Economic University.- Ternopil.- 2008.-
200 p. (in Ukrainian)

Natalia Vozna. Forming and Organizing of Structured Data Movement in Multilevel Distributed
Computer Systems. Ph. D. Thesis on speciality 05.13.05 — Computer Systems and Components.-
Ternopil National Economic University. — Ternopil. — 2009. (in Ukrainian)
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[Project 24] Ternopil Education Communication Center

Foreign partner: University of Maine, USA

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from USA: Prof. George Markowsky

Project is granted by NATO Program of Security through Science Network Infrastructure Grant, and
performed together with the University of Maine, USA.

Duration: 2006 — 2009

Objectives: create common communication center for universities of Ternopil, integrate educational
networks of Ternopil Universities, introduce high-speed network for training and research.

Main tasks:

Connect educative institutions of Ternopil to Internet through Ternopil Education
Communication Center;

Make a basis for cooperation of all universities of Ternopil;

Make a basis for educative and research cooperation between universities of Ternopil and
University of Maine and other researchers;

Provide high-speed access to UARNET and GEANT networks;

Provide abilities for holding video-conferences between Ternopil and other cities;

Develop a prototype of a system, that can be implemented in other areas of Ukraine;
Implement 16 processor clusters for GRID-processing that will be used in universities —
project members;

Introduce on-line library;

Provide Wi-Fi service for universities of Ternopil.

Anatoliy Sachenko
Serhiy Voznyak
Ihor Romanets’
Roman Romanyak

Published results:
1. Sachenko A. Ternopil Education Communication Center // Innovation and Communication
Security (ICS) Panel Meeting. — 2006. — Kyiv (Ukraine).

2. G.

Markowsky, A. Sachenko, S. Voznyak, V. Spilchuk, R. Romanyak, V. Turchenko, I.

Romanets. The Ternopil Educational Communication Center — A NATO Project to Integrate
Regional Information Technology Resources. Computing, 2008, Vol. 7, Issue 1.

3. Palagin O., Alishov N., Markowsky G., Sachenko A., Turchenko V. Security Tools for GRID-
systems // Proceedings of the 2007 International Conference on Security ans Management. -2007.
Las Vegas, NV (USA).
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[Project 25] Instruction Parameters Analysis for Power Modeling of Embedded
Microprocessors

Foreign partner: Aristotle University of Thessaloniki, Thessaloniki, Greece

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Greece: Prof. Theodore Laopoulos

Project is granted by Ministry of Education and Science of Ukraine and Greek Government
(agreement #M/85-2006), and performed together with the Aristotle University of Thessaloniki,
Greece.

Duration: 2006 — 03.2008

Objectives: to determine power consumption of each parameter while executing the following
instructions by the processor: determining number and value of registers, immediate values, values
and addresses of operands, address of command call, pipeline panel and substitution, examination and
analysis of correlation of instruction parameters in power consumption of instructions; examination
and analysis of each parameter in power consumption of instructions; developing accurate power
models for execution level of ARM7TDMI processor instructions.

Main tasks:

Additional investigating of instruction parameters power consumption and developing of
measurement methodology using existing measurement setup; developing new approach in
measurement methodology that can determine processor configuration. Due to this approach it is
possible to measure and analyze correlation of instruction power consumptions according to
instruction parameters; determine power consumption; analyze and process power consumption
values; develop power models for instructions; experimentally prove achieved theoretical results.

Team:
- Anatoliy Sachenko
- Volodymyr Kochan
- Volodymyr Turchenko
- Andrii Borovyi

Published results:

1. Borovyi A., Kostandakos V., Kochan V., Sachenko A., Yaskilka V. Analysis of CPU’s
Instructions Energy Consumption Device Circuits // Proceedings of Fourth IEEE International
Workshop on Intelligent Data Acquisition and Advancing Computing Systems (IDAACS’2007).
—2007. — Dortmund (Germany). — pp. 42-46.

2. Borovyi A., Kochan V. Analysis of Microcontroller Instructions Power Consumption
Measurement Circuits. Visnyk of Khmelnytskyy National University. — 2007. — Vol. 1. — #2. —
pp. 105-1009.

3. Borovyi A.M., Kochan V.V., Turchenko V.O. Stand for investigation of current moment value
consumed by microprocessor // Transaction of Ternopil State Technical University. — 2009. —
No. 1. — pp. 131-137.

4. Borovyi A.M. Analysis of power consumption by ARM7TDMI processor kernel // Proceedings
of National Conference in Ternopil Ivan Pul’uj State Technical University. — Ternopil (Ukraine),
2009. — pp. 101.

5. A. Borowyi, V. Kochan, Z. Dombrovskyy, V. Turchenko, A. Sachenko Device for Measuring
Instant Current Values of CPU’s Energy Consumption // Proceedings of the 5-th IEEE
International Workshop on Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications (IDAACS’2009). — Rende (Cosenza), Italy, 2009. — pp.126-130.
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[Project 26] Financial Analytics Method with Applications of Knowledge Bases

Principal investigator from RIICS: Prof. Anatoliy Sachenko

This is a joint project between National University of the State Taxation Department of Ukraine, Irpin,
Ukraine and Research Institute for Intelligent Computer Systems, Ternopil, Ukraine.

Duration: 09.2008 — 11.2008

Objectives: evaluation of the present state and selection of priority directions for implementation of
intelligent information technologies of financial analytics and knowledge bases in governmental
resource management processes.

Main tasks:

Team:

evaluation of the present state and investigation of theoretical research in information
technologies for financial analytics with application of knowledge bases in management of
governmental institutions;

investigation of possible intelligent computer technologies application in the domain of
financial analytics ontologies in governmental management;

evaluation of the state and perspectives of ontology intelligent tools using methods of financial
analytics;

development of technologies in area of intelectulazation of information-analytical processes
and creation of financial analytics knowledge bases in governmental management;

the conducted activity enabled to provide functional completeness of solutions to the defined
research tasks and creation of documentation as per the Requirements Specification;

research and creation of the output documentation were performed on the basis of a systematic
approach, conceptual completeness of results and consistency;

the conducted work follows the principal of minimal implementation costs for the proposed
solutions.

Anatoliy Sachenko
Taras Lendyuk

Published results:
1. Palagin A., Rippa S. and Sachenko A. Conceptualization and problems of ontologies // Journal of
Artificial Intelligence, 2008 Vol. 3, pp 374-379.
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[Project 27] Development of Effective GRID-technologies for Ecology Monitoring Using
Satellite Data

Principal investigator from ICS: Prof. Anatoliy Sachenko
Principal investigator NSAU: Prof. Nataliya Kussul

Collaborative project of Scientific-Technologic Centre in Ukraine and National Sciences Academy of
Ukraine has been performed together with the Space Research Institute of National Sciences Academy
of Ukraine and National Aerospace Agency of Ukraine, Kyiv.

Grant STCU #3872
Duration: 12.2005 — 12.2007

Objectives: Development of an effective distributed computations techniques that provide simple and
transparent solutions to the computationally-complicated tasks in different areas, especially associated
with space data processing.

Main tasks:

- developing methodology for constructing temporal interpolation earth atmosphere
photographs;

- developing methodology for predicting solar activity and corresponding algorithms for
holding parallel computations;

- developing parallel implementation modeling methods algorithms for dynamics of main
processes in multi-component ground environments with the corresponding cluster.

- developing GRID-service for monitoring and control solutions process in systems;

- developing GRID-service for balancing system loading;

- developing GRID-service for visualization of computational results;

- developing GRID-service for granting users’ access to system;

- developing service for system security purposes;

- combining some clusters or computational networks into one complex for searching solution
to the same task.

- Anatoliy Sachenko
- Volodymyr Turchenko
- Viktor Demchuk

Published results:

1. Turchenko V., Demchuk V., Sachenko A. Interplanetary Shock Arrival Time Prediction Using
Multi-Layer Perceptron // Proceedings of the 4™ IEEE Workshop on Intelligent Data Acquisition
and Advanced Computing Systems: Technology and Applications IDAACS’2007. — 2007. —
Dortmund (Germany). — pp. 185-190.

2. Turchenko V. An Approach to IP Shock Arrival Time Prediction Using Approximating Neural
Network // International Journal of Information Technology and Intelligent Computing. — 2007. —
No. 4. —Vol. 1.

3. V. Turchenko, V. Demchuk, A. Sachenko, Y. Veremeyenko. An Approach to Interplanetary
Shocks Prediction Using Single ACE/EPAM Channel Data // Proceedings of the Fourth
International Conference on Neural Networks and Artificial Intelligence ICNNAI 2006. — 2006.
— Brest (Belarus). — pp. 140-144.
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[Project 28] Development of Web Ontologies as Data Exchange and Decision Support Tools to

Facilitate Economic Cooperation between Ukraine and USA

Foreign partner: New Jersey Institute of Technology, USA

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from USA: Dr. Yefim Kats

Project had been performed according to Research program of the US National Science Foundation.

Grant # NSF-04-12

Duration: 2004 — 2007

Objectives: develop Web-ontologies as data exchange and decision making instrument for promotion
of economic partnership between Ukraine and USA.

Main tasks:

Standard ontology dictionary used in economic interchange, including dictionaries for typical
e-commerce models, identification.

Identifying objects as classes or relations with adequate limiting interpretation.

Identifying specific ontology relations for (intelligence) agents based on automated
processing.

Developing Windows object library compatible apparatus for measuring possible ontology
errors.

Anatoliy Sachenko
Roman Pasichnyk
Yuriy Pihovsky
Andrii Melnyk

Published results:

1. Pasichnyk R., Sachenko A. Semantic WEB-Search Developing by Problem-Oriented Ontology
Means // Proceedings of the IEEE International Workshop IDAACS’2007. — 2007. — Dortmund
(Germany). — pp. 445-448.

2. Hrusha V. Specifics of Ontologies Design and Application in proceedings of the 11" scientific
conference of Ternopil State Technical University. — 2007. — Ternopil: TSTU. — pp. 78.

3. R. Pasichnyk, A. Sachenko, A. Melnyk “Formalization of ontology creation process using base
classes” in proceedings of the 13" national conference “Modern problems of applied mathematics
and informatics”, Lviv, October 3-5 2006, P.162-163.

4. Master thesis by Andrii Melnyk was defended in 2006.

o

Course thesis by Andrii Melnyk was defended in 2005.

6. Master thesis by Vitaliy Kharchuk was defended in 2004.
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[Project 29] Dynamically Reprogrammable Network Capable Application Processor with
Internet Capability

Principal investigator: Prof. Anatoliy Sachenko

The project is funded under the Ministry of Education and Science of Ukraine
Grant #0107U005985.

Duration: 08.2007 — 12.2007

Objectives: to enter the US smart sensors market with the Network Capable Application Processor
(NCAP) developed within the project CRDF #UE2-2534-TE-03 — device aimed at software data
processing in smart distributed measurement and control systems which uses adaptive software
reconfiguration for intelligent functions execution (self-adapting and self-training). The developed
NCAP will have the following features:

- ability to work in distributed measurement control systems utilizing the Internet;

- online remote reprogramming of user application software;

- support of a wide set of network interfaces.

Main tasks:

- aminimal set of the design documentation sufficient for production of a prototype NCAP had
been developed, which allowed to choose its elemental basis and embodiment;

- there was developed a package of structural documentation;

- there was developed software for interface microcontroller providing software support of
hardware drivers for supported interfaces — data link layer, IP protocol (Internet Protocol) —
network layer, TCP protocol (Transport Control Protocol) — transport layer, HTTP protocol
(Hypertext Transfer Protocol) — session layer, dynamical HTML-page, where the data is
presented and received by all supported interfaces and can be read — presentation layer;

- two prototype NCAP devices had been developed and underwent testing that allows to debug
application software of its microcontrollers and their interaction between each other, as well
as with the server and measuring-control modules in real time.

- Anatoliy Sachenko
- Volodymyr Kochan
- Roman Kochan

- Andrew Stepanenko
- lhor Maykiv

- Pavlo Bykovyy

Published results:

1. Maykiv 1., Stepanenko A., Wobschall D., Kochan R., Kochan V., Sachenko A., Vasylkiv N.
Remote Reprogrammable NCAPs: Issues and Approaches // Proc. Of the IEEE International
Workshop on Intelligent Data Acquisition and Advancing Computing Systems (IDAACS’2007).
—2007. — Dortmund (Germany). — pp. 109-113.

2. Stepanenko A., Maykiv I., Wobschall D., Kochan R., Kochan V., Sachenko A, Multi-port Serial
NCAP Using IEEE1451 Smart Transducer Standard // Proceedings of the IEEE Sensor
Application Simposium SAS’2009, 17-19 February, 2009, New Orleans, USA, pp. 293-297.
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[Project 30] Investigation of the Intelligent Properties of Re-Configurable Network Capable
Application Processor in Adaptive Distributed Instrumentation and Control
Systems

Foreign partner: Sensors Development and Applications Group, National Institute Standards and
Technologies, USA

Principal investigator from Ukraine: Dr. Volodymyr Kochan

Principal investigator from USA: Kang Lee

This project has been performed within US Civilian Research and Development Foundation
(Cooperative Grant Program).

Grant # CRDF.CGP. UE2-2534-TE-03
Duration: 2005 — 2006

Objectives: Development of the IEEE-1451 standard compatible Network Capable Application
Processor (NCAP) with dynamic software and hardware reconfiguration and investigation of its self-
adaptive and intelligent properties in information-measurement systems.

Main tasks:

- Investigation of the NCAP intelligent properties to be used with smart sensors, deployed in
distributed information measurement systems with different architectures and functional
requirements.

- Extension of the NCAP’s functional features compatible with the IEEE1451 standard to
support dynamic online reprogramming of software and a set of network interfaces.

- Development and investigation of the prototype NCAP and its programming methodology.

- Volodymyr Kochan
- Anatoliy Sachenko
- Roman Kochan

- Oleh Adamiv

- Iryna Turchenko

- Andriy Stepanenko

Published results:

1. Kochan V., Lee K., Kochan R., Sachenko A. Approach to Improving Network Capable
Application Processor Based on IEEE 1451 Standard // Computer Standards & Interfaces. — 2005.
—Vol. 28. — Issue2. — pp. 141-149.

2. Stepanenko A., Lee K., Kochan R., Kochan V., Sachenko A. Development of a Minimal
IEEE1451.1 Model for 8051-Compatible Microcontrollers // Proc. Of the 2006 IEEE Sensors
Applications Symposium. — 2006. — Houston, Texas (USA). — pp. 88-93.

3. Kochan R., Kochan V., Sachenko A., Maykiv I., Turchenko V, Markowsky G. Interface and
Reprogramming Controller for Dynamically Reprogrammable Network Capable Application
Processor (NCAP). // Proc. Of 3-th IEEE International workshop on Intelligent Data Acquisition
and Advancing Computing Systems (IDAACS’2005). — 2005. — Sofia (Bulgaria). — pp. 639-642.

4. Kochan R., Kochan V., Sachenko A., Maykiv I. NCAP Based on FPGA // Proc. Of the IEEE
Instrumentation and Measurement Technology Conference IMTC/2005. — 2005. — Ottawa,
Ontario (Canada). — pp. 813-817.

5. Kochan R., Lee K., Kochan V., Sachenko A. Development of a Dynamically Reprogrammable
NCAP /I Proc. Of the IEEE Instrumentation and Measurement Technology Conference
IMTC/2004. — 2004. — Como (Italy). — pp. 1188-1193.

6. Roman Kochan. Improvement of components of precision distributed information control
systems: Ph.D. Theses on speciality 05.11.16 / Ternopil Academy of National economy. —
Ternopil, 2005. — 193 p.
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[Project 31] Methods and Algorithms for Face Detection and Recognition for Real Time Video
Surveillance Systems

Foreign partner: Belarus State University of Informatics and Radio Electronics, Belarus

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Belarus: Prof. Rauf Sadykov

This project has been performed in frames of State fund of fundamental research programs, Ministry
of Education and Science of Ukraine order #356 dated to 14.06.05.

Duration: 2005 — 2006

Objectives: Development of algorithms for preliminary processing of images based on segmentations
and development of algorithms and software for face detection in static vision conditions.

Main tasks:

- Development of effective algorithms and software for capturing face images in video stream;

- Development of approximate 3-dimension face models;

- Development of algorithms for selection of informative features and classification of images
according to modified syntactical discriminator functions;

- conducting experimental diagnosis and configuration of proposed algorithms for achieving
maximum results of program model;

- development of a software system which implements the designed recognition scheme.

- Anatoliy Sachenko
- Vasyl Koval

- lhor Paliy

- Yuriy Kurylyak

- Victor Kapura

Published results:

1. Y. Kurylyak. System of Face Detection at Static Images. — 2006. — 83p.

2. Y. Kurylyak, Ihor Paliy, Vasyl Koval, Anatoliy Sachenko. Improved Method of ace Detection
Using Color Images // Proceedings of the International Conference “Modern Problems of Radio
Engineering, Telecommunications and Computer Science” TCSET’2006. — Feb’28 — Mar’4, 2006.
— Lviv-Slavske, Ukraine. — pp. 186-188.

3. A. Sachenko, V. Koval, I. Paliy, Y. Kurylyak. Approach to Face Recognition Using Neural
Networks // Proceedings of the IEEE Second International Workshop on Intelligent Data
Acquisition and Advanced Computing Systems: Technology and Applications IDAACS 2005,
Sofia, Bulgaria, September 5-7, 2005, pp. 112-115.
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[Project 32] Development of Methods and Tools for Improvement of Robot Navigation in a
non-Structured Environment

Foreign partner: Kaunas Technical University, Lithuania

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Lithuania: Dr Arunas Raudis

This project has been performed in frames of State Fund for Fundamental Research Programs,
Ministry of Education and Science of Ukraine order #174 dated by 23.03.05.

Duration: 2005 — 2006

Objectives: Development of methods and tools for improvement of mobile robot navigation in non-
structured environment.

Main tasks:

- Development of methodology for creation of a mobile robot management system, which
reflects schemes for conforming mobile robot subsystems for ensuring unobstructed
navigation in non-structured environment.

- Development and implementation of main concepts for processing sensor data and creating
environmental local map to improve robot navigation in non-structured environment with the
help of artificial neural networks.

- Development and implementation of effective and self-adaptive methods for robot navigation
and pathway planning.

- Research of experimental methods (with the use of imitation modeling and neural network
resources).

- Anatoliy Sachenko
- Vasyl Koval

- Oleh Adamiv

- Yuriy Kurylyak

- Maxym Lunochkin
- Serhiy Maystrenko

Published results:

1. Koval V., Adamiv O. The Software Structure Development for Mobile Robot Control //
Proceedings of the IEEE Second International Workshop on Intelligent Data Acquisition and
Advanced Computing Systems: Technology and Applications IDAACS’2005. — 2005. — Sofia
(Bulgaria). — pp. 120-124.

2. Oleh Adamiv. Models and Intelligent Means of Autonomous Mobile Robot Adaptive Control:
Ph.D. Theses on speciality: 05.13.23 / Ternopil National Economic University. — Ternopil, 2007.
— 166 p.

59



ICS Annual report 2020

[Project 33] Development of Parallel Neural Networks Training Algorithms on Advanced
High Performance Systems

Foreign partner: Parallel Computing Laboratory, Department of Electronics, Computer Science
and Systems, University of Calabria, Italy

Principal investigator from Ukraine: Dr. Volodymyr Turchenko
Principal investigator from Italy: Prof. Lucio Grandinetti

Grant # INTAS YSF 03-55-2493
Duration: 2004 — 2006

Main tasks:

- Develop a parallel algorithm of enhanced data integration method using C programming
language and MPI parallelization technology.

- Design and implement in C programming language and MPI parallelization technology two
new methods of coarse-grain neural network parallelization which provides high efficiency of
parallelization at the certain training parameters of neural networks and dynamic mapping
method, which is more universal than static and shows better efficiency at different initial
parameters of neural networks and provides parallelization. A series of on-line computational
experiments of the above mentioned algorithms of the parallel machines SGI Origin 300, NEC
TX-7 is performed and the computational grid consists of the cluster of double-processor
Compagq personal computers under Linux operation system and Globus middleware package.

- Develop and implement in C programming language using MPI and MPE libraries the fine-
grain parallel training algorithm of multilayer perceptron with parallelization of the outputs of
hidden layer neurons at the initial stage of information processing inside neural network
module.

- Compare the advantages and disadvantages of middleware technologies, in particular Globus,
in a case of coarse-grain parallelization algorithm of Integration Historical Data Neural
Networks with dynamic mapping on the parallel computer Origin 300 without using
middleware package and on the computational grid operated by Globus middleware package.

Published results:

1. V. Turchenko. Parallel Algorithm of Dynamic Mapping of Integrating Historical Data Neural
Networks, Information Technologies and Systems, 2004, Vol. 7, No. 1, pp. 45-52, ISSN: 0135-
5465, http://www.tanet.edu.te.ua/iics/vtu/B7.pdf.

2. V. Turchenko, V. Demchuk. Efficiency Analysis of Parallel Routine Using Processor Time
Visualization, International Scientific Journal of Computing, 2005, Vol. 4, Issue 1, pp. 12-18,
ISSN: 1727-6209, http://www.tanet.edu.te.ua/computing/Computing2005Vol4issuel-12-18.pdf.

3. V. Turchenko. Computational Grid vs. Parallel Computer for Coarse-Grain Parallelization of
Neural Networks Training, Lecture Notes in Computing Science LNCS 3762, Edited by Robert
Meersman, Zahir Tari, Pilar Herrero, Berlin, Heidelberg, New York, Springer-Verlag, 2005, pp.
357-366, ISSN: 0302-9743, http://dx.doi.org/10.1007/11575863_55.

4. V. Turchenko, C. Triki, L. Grandinetti, A. Sachenko. Efficiency Estimation of Parallel Algorithm
of Enhanced Historical Data Integration on Computational Grid, International Scientific Journal
of Computing, 2005, Vol. 4, Issue 3, pp. 9-19, ISSN: 1727-6209,
http://www.tanet.edu.te.ua/computing/Computing2005Vol4lssue3-9-19.pdf.

5. V. Turchenko. Fine-Grain Approach to Development of Parallel Training Algorithm of Multi-
Layer Perceptron, Artificial Intelligence, 2006, Vol. 1, pp. 94-102, ISSN 1561-5359,
http://www.tanet.edu.te.ua/iics/vtu/B1.pdf.
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[Project 34] Development of a Web-based Measurement System with Distributed Intelligence

Foreign partner: Laboratory of Signal Processing and Information Measurement University of
Sannio, Benevento, Italy

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Italy: Prof. Pasquale Daponte

Project was performed under the Ministry of Education and Science of Ukraine order #M/79-2004,
state registration #0104U006975.

Duration: 2004 — 2006

Objectives: to create a distributed measurement system (based on Intranet and Internet technologies),
that can provide high accuracy sensor data processing by the use of artificial neural networks. The
system’s feature is remote units working in real time mode during long delays in data link layer, and
costs decrease is achieved by shifting of some intelligent functions to a main server.

Main tasks:
- Development of distributed measurement system architecture with either Internet- or Intranet-
technologies.
- Research and design of networked software structures. Development of software for
distributed system using Web-technologies.
- Testing and verification of the developed software for distributed measurement system.

- Anatoliy Sachenko

- Volodymyr Turchenko
- Volodymyr Kochan

- Roman Kochan

- Iryna Turchenko

- Volodymyr Hrusha

- Olexandr Osolinskiy

Published results:

1. V. Hrusha, O. Osolinskiy, P. Daponte, D. Grimaldi, R. Kochan, A. Sachenko, I. Turchenko.
Distributed Web-based Measurement System // IEEE Workshop on Intelligent Data Acquisition
and Advanced Computing Systems: Technology and Applications. 5-7 September 2005, Sofia,
Bulgaria — pp. 355 -358.

2. V. Hrusha, O. Osolinskiy, R. Kochan, G. Sapojnyk Development of Web-based instrumentation,
Proc. Of the International Conference “Modern Problems of Radio-Engineering,
Telecommunications and Computer Science” TCSET 2006, February 28 — March 4, 2006, Lviv-
Slavsko, Ukraine — pp. 199-201.

3. V. Hrusha, O. Osolinskiy, P. Daponte, D. Grimaldi, R. Kochan, A. Sachenko, I. Turchenko.
Distributed Web-based Measurement System // IEEE Workshop on Intelligent Data Acquisition
and Advanced Computing Systems: Technology and Applications. 5-7 September 2005, Sofia,
Bulgaria — pp. 355 -358.

4. 1. Turchenko, V. Kochan, A. Sachenko, R. Kochan, A. Stepanenko, P.Daponte D. Grimaldi
“Simulation Modeling of Neural-Based Method of Multi-Sensor Output Signal Recognition” in
Proceedings of 2006 IEEE Instrumentation and Measurement Technology Conference IMTC/06.
— April 24-27, 2006. — Sorrento (Italy). — pp. 1530-1535.

61



ICS Annual report 2020

[Project 35] Design of Distributed Sensor Network for Ayers Island Security Using Value
Analysis Technology

Foreign partner: Department of Computer Science, University of Maine, USA

Projects investigator from Ukraine: Prof. Anatoliy Sachenko
Projects investigator from USA: Prof. George Markowsky

Project had been performed within the frames of the First Steps to Market program of the US Civilian
Research and Development Foundation.

Grant # CRDF FSTM UM2-5012-TE-03
Duration: 2003 — 2005

Objectives: investigating possibilities for developing distributed sensor network with defined features
for providing security Ayers Island, Orono, ME, USA.

Main tasks:

- Analyze component and perimeter security systems vendors, examine well-known perimeter
security systems.

- Propose algorithm for defining key functional indicators for perimeter security distributed
systems components that can optimize preparing procedure for CAD, intended for design and
optimization according to functional-price characteristics security system. This algorithm
usage filled DB with functional-price characteristics for perimeter area security systems
components that are unified and eligible for creating CAD.

- Morphological matrix method was proposed for optimization according to functional-price
characteristics of designed security systems and selecting variants of DSN that create Paret
boundaries for all alternative variants according to two key functional characteristics.

- CAD software module was developed, functions for all modules were described, and major
requirements to perimeter area security systems CAD were established. Proposed CAD allows
us to design projects perimeter area security systems, using perimeter area security systems
components database.

- Demonstrate CAD version that was used for developing perimeter area security systems for
Ayers island in Orono, ME according to quality, reliability and price characteristics.

- Anatoliy Sachenko

- Volodymyr Turchenko
- Volodymyr Kochan

- Pavlo Bykovyy
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Published results:

1. Bykovyy P. Choosing of Technical & Economic Indices for Knowledge Base of Perimeter
Security Systems // Proceedings of the 2004 IEEE International Conference on Intelligent Systems
3. —2004. Bulgaria. — pp. 54-57.

2. 1. Turchenko, V. Turchenko, V. Kochan, P. Bykovyy, A. Sachenko and G. Markowsky. “Database
Design for CAD System Optimizing Distributed Sensor Networks for Perimeter Security.”
Proceedings of the 8" IASTED International Conference on Software Engineering and
Applications SEA’2004 (2004): 59-64. (USA)

3. R. Kochan, V. Kochan, A. Sachenko, I. Maykiv, I. Turchenko and G. Markowsky. “Network
Capable Application Processor based on FPGA.” Proceedings of the 22" IEEE Instrumentation
and Measurement Technology Conference IMTC 2005 I1 (2005): 813-817. (Canada)

4. P. Bykovyy, I. Maykiv, I. Turchenko, O. Kochan, V. Yatskiv and G. Markowsky. “A Low-Cost
Network Controller for Security Systems.” Proceedings of the 3" IEEE International Workshop
on Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications
IDAACS’05 (2005): 388-391. (Bulgaria)
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[Project 36] Development of Intelligent Precision System for Thermal Objects Control

Foreign partner: Department of Automatics, the University of Mons, Belgium

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Belgium: Prof. Marcel Remy

The project had been performed under the NATO (Cooperative Science & Technology Sub-Program).

Grant NATO PST.CLG.977647

Duration: 2002 — 2004

Objectives: development of precision and self-adaptive temperature control system for temperature
objects with multi-zone linked control.

Main tasks:

- Analysis of precision thermal objects and their control systems;

- Analysis of error control system components and ways for reducing their influence on general
system error.

- Development of constructive-technological and structural-algorithmic methods for improving
accuracy of measuring channels and control channels for multi-zone thermal objects.

- Development of result processing methods for defining thermal objects parameters.

- Adaptation of random small perturbation method for thermal objects with multi-zone linked
control.

- Anatoliy Sachenko

- Roman Pasichnyk

- Volodymyr Kochan

- Volodymyr Turchenko
- Roman Kochan

- Nadia Vasylkiv

- Yuriy Pihovsky

- Mykola Derlytsya

Published results:

1.
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Derlytsya M., Pigovsky Y., Pasichnyk R., Kochan V. Improved Control System of Multi-Zone
Thermal Object // Scientific Journal of Khmelnytsky Podillya Technical University. — 2004. —
No. 2. — Vol. 1. — pp. 30-33.

Kochan V., Vasylkiv N., Chyrka M. The Error Evaluation of Temperature Measurement in
Diffusion Furnace // Proceedings of the VIII International Conference Temperature. — 2003. —
Lviv (Ukraine). — pp. 33.

Sachenko A., Kochan V., Pasichnyk R. Development of the Simulation Model of Thermocouples
/I Proceedings of the IEEE Instrumentation and Measurement Technology Conference
IMTC/2003. — 2003. — Vail, CO. — pp. 1673-1677.

Derlytsya M. Improvement of the PC Based System of Optimal Control of Multi-Zone Thermal
Object // Master Thesis, Ternopil Academy of National Economy. — 2004.

Pigovsky Y. Simulation Model for Effectivity Control of the Chip Manufacturing Process //
Master Thesis, Ternopil Academy of National Economy. — 2004.
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[Project 37] Using Multisensor Fusion and Neural Networks Techniques for Robot Control
Foreign partner: Laboratory of Robotics Systems, Unevirsity of La Corufa, Spain

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Ukraine: Prof. Richard Duro

The project had been performed under the NATO (Cooperative Science & Technology Sub-Program).

Grant NATO PST.CLG.978744

Duration: 2002 — 2004

Objectives: development and implementation of main concepts of merging sensor data, using neural
networks for controlling mobile robot. It is assumed that robot moves in unknown (dangerous for
human) environment. Main purpose is the endpoint reached through obstructions.

Main tasks:

- Development of new methods for merging sensor data, using neural networks.

- Development of algorithms and software for merging sensor data subsystem.

- Hardware implementation of merging methods for sensor data on mobile robot.

- Verification and testing procedures of developed engines for merging sensor data on mobile
robot.

- Anatoliy Sachenko

- Volodymyr Turchenko
- Vasyl Koval

- Oleh Adamiv

Published results:

1.

2.

3.

Koval V. The Fusion of Structured Light and Video Image for Mobile Robot Control // Scientific
and Technical Journal Artificial Intelligence. — 2004. — Donetsk (Ukraine). — Nol.

Koval V. The Method of Obstacle Detection Using Fusion Technique of Heterogeneous Sensors
/I ASU and Automatic Devices. — 2004. — Kharkiv (Ukraine). — pp. 128-135.

Koval V., Turchenko V., Kochan V., Sachenko A., Markowsky G. Smart License Plate
Recognition System Based on Image Processing Using Neural Network // Computing. — 2003. —
Vol. 2. — Issue 2. — pp. 40-46.

Adamiv O., Koval V., Turchenko I. Predetermined Movement of Mobile Robot Using Neural
Networks // International Scientific Journal Computing. — 2003. — Ternopil (Ukraine). — Vol. 2. —
Issue 2. — pp. 64-68.

Koval V., Turchenko V., Sachenko A., Becerra J., Duro R., Golovko V. Infrared Sensor Data
Correction for Local Area Map Construction by a Mobile Robot // The Lecture Notes in Artificial
Intelligence, LNAI2718. — 2003. — pp. 306-315.

Koval V. The Method of Local Area Map Construction for Mobile Robot // Scientific Journal of
Ternopil State Technical University I.Pulyuj. — 2002. — Ternopil (Ukraine). — Vol. 8. — No2. — pp.
80-88.

V. Koval, “Adversary merging sensor data algorithm on ultisensory systems”, // Sensors and
systems, #7 (38) Sep. 2002. Pp.39-41.

Vasyl Koval. Methods and Algorithms of Map Development of Mobile Robot Environment Using
Sensor Data Fusion: Ph.D. Theses on speciality 05.13.23 / Ternopil Academy of National
Economy; NAS of Ukraine; State Research Institute of Information Infrastructure. — Ternopil,
2004. — 208 p.
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[Project 38] Development of an Intelligent Sensing Instrumentation Structure

Foreign partners: Electronic Laboratory, Aristotle University, Thessaloniki, Greece, Parallel
Computations Laboratory, University of Calabria, Italy, Department of Electronics at Brest
Polytechnic Institute, Belarus.

Principal investigator from Ukraine: Prof. Anatoliy Sachenko
Principal investigator from Greece: Prof. Theodore Laopoulos
Principal investigator from Italy: Prof. Lucio Grandinetti
Principal investigator from Belarus: Prof. Volodymyr Golovko

The project had been performed under the “INTAS Open Call” program, grant # INTAS OPEN 97-
0606.

Duration: 1999 — 2001

Objective: development of information measurement system for increasing measurement accuracy
using automated correction of instrumental compound measurement error.

Research tasks:
- Target area analysis and requirements definition for intelligent sensor measurement system;
- Development of distributed structure for intelligent sensor measurement system;
- Development of methods for evaluating the results of processing with the target objective to
increase the system operational characteristics;
- Development and testing of the prototype intelligent sensor measurement system.

- Anatoliy Sachenko

- Volodymyr Kochan

- Volodymyr Turchenko
- Roman Kochan

Published results:

1. Sachenko A., Kochan V., Turchenko V., Tymchyshyn V., Vasylkiv N. Intelligent Nodes for
Distributed Sensor Network // Proceedings of the 16" IEEE Instrumentation and Measurement
Technology Conference IMTC/99. — 1999. — Venice (Italy). — Vol. 3. — pp. 1479-1484.

2. Golovko V., Grandinetti L., Kochan V., Laopoulos T., Sachenko A., Turchenko V. Tymchyshyn
V. Approach of an Intelligent sensing Instrumentation Structure Development // Proceedings of
the IEEE Intenational Workshop on Intelligent Signal Processing WISP’99? Budapest, Hungary,
4-6 September, 1999. — pp. 336-341.

3. Sachenko A., Kochan V., Turchenko V., Laopoulos T., Golovko V., Grandinetti L. Features of
Intelligent Distributed Sensor Network Higher Level Development // Proceedings of the 17" IEEE
Instrumentation and Measurement Technology Conference IMTC/2000. — 2000. — Baltimore
(USA). — pp. 335-340.

4. Sachenko A., Kochan V., Turchenko V., Golovko V., Savitsky Y., Dunets A., Laopoulos T. Sensor
Errors Prediction Using Neural Networks // Proceedings of the IEEE-INNS-ENNS International
Joint Conference on Neural Networks IJCNN’2000. — 2000. — Como (Italy). — Vol. IV. — pp. 441-
446.

5. Sachenko A., Kochan V., Kochan R., Turchenko V., Tsahouridis K., Laopoulos Th. Error
Compensation in an Intelligent Sensing Instrumentation System, 18" IEEE Instrumentation and
Measurement Technology Conference IMTC/2001. — 2001. — Budapest (Hungary). — pp. 869-874.

6. Turchenko V., Kochan V., Sachenko A., Laopoulos Th. The New Method of Historical Data
Integration Using Neural Networks // Proceedings of the International Workshop on Intelligent
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10.

11.

Data Acquisition and Advanced Computing Systems IDAACS’2001. — 2001. — Foros (Ukraine).
— pp. 21-24.

Turchenko V., Kochan V., Sachenko A. Estimation of Computational Complexity of Sensor
Accuracy Improvement Algorithm Based on Neural Networks // Lecture Notes in Computing
Science, No 2130, Ed. By G.Gooss, J.Hartmanis and J. van Leeuwen, Springer-Verlag, Berlin,
Heidelberg, New York. — 2001. — pp. 743-748.

Volodymyr Turchenko. Neural Network Methods and Means of Efficiency Improvement of
Distributive Networks of Sensor Data Acquisition and Processing: Ph.D. Theses on speciality
05.13.13 / Lviv National Polytechnical University. — Lviv, 2001. — 188 p.

Volodymyr Tymchychyn. Efficiency Increasing of Specialized Computer System Design on the
Base of Typical Microprocessor Platforms: Ph.D. Theses on speciality 05.13.13 / Lviv National
Polytechnical University. — Lviv, 1999. — 200 p.

Patent of Ukraine 25609A, MKI GO6F 15/00. Two-Wired Local Area Network, Signal Repeater
and Invertor for Using in it / V. Kochan, V. Tymchyshyn (Ukraine); Applied 30.10.97 #
97105295; Issued 30.10.98.

Patent of Ukraine 25498A, MKI GO6F 11/00. Method of Communication Channel Bandwith
Increasing on the Base of Serial Interface and Device for it Realisation / V. Kochan,
V. Tymchyshyn (Ukraine); Applied 27.01.98 # 98010432; Issued 30.10.98.
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4. RESEARCH ACTIVITIES

IDAACS Conferences and Symposia

A — IDAACS Conferences

Prof. Lucio Grandinetti (Italy), Prof. Theodore Laopoulos (Greece) and Prof. Anatoliy

Sachenko (Ukraine) proposed the idea of IDAACS Workshop during the working meeting in Cetraro,
Italy, in June 2000. One of the main strategic goals of IDAACS is promotion of the close scientific
cooperation between the research teams and scientists from the countries of Western and Eastern
Europe. Therefore, the Workshop’s motto is “IDAACS — the crossing point of Intelligent Data
Acquisition & Advanced Computing Systems and East & West Scientists”. In 2011 the name
‘IDAACS Workshop’ has transformed in ‘IDAACS Conference’. Since 2001 the following IDAACS
Workshops and Conferences have been organized:

68

IDAACS’2001. July1-4 2001, Foros, Crimea, Ukraine.

Workshop Chairman: Anatoliy Sachenko

Co-Chairmen of International Program Committee (IPC): Theodore Laopoulos, Greece,
Robert E. Hiromoto, USA

Statistics: 70 participants, 18 countries, 112 papers, 30 oral and 35 poster presentations, 280
P.,1Vol.

Special Issues: International Journal of Computing

Sponsors: INTAS, NEC, HP invent, Science & Technology Center in Ukraine (STCU), Aval
bank, Institute of Computer Information Technologies, IEEE Instrumentation & Measurement
Society, IEEE Region 8.

IDAACS’2003. August 8-10 2003, National University “Lviv’s Polytechnic”, Lviv, Ukraine.
Workshop Co-Chairmen: Anatoly Sachenko, Bohdan Stadnyk, Ukraine

IPC Co-Chairmen: Lucio Grandinetti, Italy, Fernando Lopes Pena, Spain

Statistics: 85 participants, 21 countries, 112 papers, 60 oral and 52 poster presentations, 529
P., 1 Vol.

Special Issues: International Journal of Computer Standards & Interfaces, IEEE Transactions
on Instrumentation and Measurement, International Journal of Computing, Sensors & Systems
Sponsors: Ternopil Academy of National Economy (TANE) of IEEE Instrumentation &
Measurement Society, STCU at MES of Ukraine, Aval bank.

IDAACS’2005. September 5-7 2005, Technical University of Sophia, Sophia, Bulgaria.
Workshop Co-Chairmen: Anatoliy Sachenko, Ukraine, Plamenka Borovska, Bulgaria

IPC Co-Chairmen: Domenico Grimaldi, Italy, Peter A. J. Reusch, Germany

Statistics: 99 participants, 27 countries, 147 papers, 96 oral and 51 poster presentations, 738
P., 1 Vol.

Special Issues: International Journal of Computer Standards & Interfaces, IEEE Transactions
on Instrumentation and Measurement, Journal of Computing, Sensors & Systems

Sponsors: TANE, Technical University of Sophia, STCU, IEEE Bulgaria Section, IEEE
Computer Chapter of Bulgaria Section.

IDAACS’2007. September 6-8 2007, University of Applied Sciences Fachhochschule
Dortmund, Dortmund, Germany.

Workshop Co-Chairmen: Anatoliy Sachenko, Ukraine, Peter J. A. Reusch, Germany

IPC Co-Chairmen: Richard Duro, Spain,Wieslaw Winiecki, Poland
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Statistics: 105 participants, 35 countries,180 papers, 95 oral and 52 poster presentations, 720
P., 1 Vol.

Special Issues: IEEE Transactions on Instrumentation and Measurement, Journal of
Computing, Sensors & Systems

Sponsors:  TNEU, University of Applied Sciences Fachhochschule Dortmund, IEEE
Instrumentation & Measurement Society, RWE Systems AG, DSW21, Anna and Hermann
Reusch Foundation, the Deutsche Forschungsgemeinschaft (German Research Foundation).

IDAACS’2009. September 21-23 2009, Department of Electronics, Informatics and Systems,
University of Calabria, Rende, Italy.

Workshop Co-Chairmen: Anatoliy Sachenko, Ukraine, Domenico Grimaldi, Italy

IPC Co-Chairmen: Vladimir Oleschuk, Norway, Dominique Dallet, France

Statistics: 122 participants, 25 countries,142 papers, 86 oral and 56 poster presentations, 722
P., 1 Vol.

Special Issues: River Publishers, International Journal of Computing

Sponsors: Ukraine 1&M / CI Joint Societies Chapter, University of the Calabria, Department
of Electronics at University of the Calabria, IEEE Ukraine Section, IEEE Instrumentation &
Measurement Society, IEEE Italy Section, IEEE Region 8. Workshop participants approved
the IPS proposal to change the status from “Workshop” to “Conference”

IDAACS’2011. September 15-17 2011, Czech Technical University in Prague, Prague, Czech
Republic.

Conference Co-Chairmen: Anatoliy Sachenko, Ukraine, Domenico Grimaldi, Italy

IPC Co-Chairmen: Dana Petcu, Romania, Axel Sikora, Germany

Statistics: 197 participants, 32 countries,197 papers, 96 oral and 51 poster presentations, 738
P., 1 Vol.

Special Issues: International Journal of Computing, Sensors & Transducers Journal, Computer
Standards & Interfaces.

Sponsors: IEEE Ukraine 1&M / CI Joint Societies Chapter, TNEU, Czech Technical
University in Prague, Faculty of Electrical Engineering atCzech Technical University, Office
of Naval Research, Honeywell spol. S r.0., H TEST a.s., authorized distributor of Agilent
Technologies Agilent TechnologiesH TEST a.s., IEEE Ukraine Section, IEEE Czechoslovakia
Section, IEEE Instrumentation & Measurement Society, IEEE Region 8, River Publishers.

IDAACS’2013. September 12-14, 2013, Hochschule fiir Technik und Wirtschaft, University
of Applied Sciences Berlin (HTW Berlin), Berlin, Germany.

Conference Co-Chairmen: Anatoliy Sachenko, Ukraine, Jiirgen Sieck, Germany

IPC Co-Chairmen: Vladimir Haasz, Czech Republic, Kurosh Madani, France

Statistics: 185 participants, 28 countries,185 papers, 120 oral and 60 poster presentations, 940
pages, 2 volumes.

Special Issues: River Publishers, Journal of Cyber Security and Mobility, International Journal
of Computing, Elsevier Engineering Applications of Artificial Intelligence,Sensors &
Transducers Journal.

Sponsors: IEEE Ukraine 1&M / CI Joint Societies Chapter, TNEU, University of Applied
Sciences in Berlin, IEEE Instrumentation & Measurement Society, Office of Naval Research,
The University of Maine, IEEE Region 8, River Publishers, IEEE Ukraine Section.

IDAACS’2015. September 24-26, 2015, Faculty of Electronics and Information Technology
and Faculty of Mathematics and Information Science, Warsaw University of Technology,
Warsaw, Poland.

Conference Co-Chairmen: Anatoliy Sachenko, Ukraine, Wiestaw Winiecki, Poland

IPC Co-Chairmen: Robert Hiromoto, USA, Linas Svilainis, Lithuania

Statistic: 180 participants, 29 countries, 185 papers, 24 oral and 3 poster sessions, 991 pages,
2 volumes.
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Special Issues: River Publishers, Journal of Cyber Security and Mobility, International Journal
of Computing, Elsevier Engineering Applications of Artificial Intelligence.

Sponsors: IEEE Ukraine 1&M / CI Joint Societies Chapter, TNEU, University of Applied
Sciences in Berlin, IEEE Instrumentation & Measurement Society, Office of Naval Research,
the University of Maine, IEEE Region 8, River Publishers, IEEE Ukraine Section.

IDAACS’2017. September 21-23, 2017, Faculty of Automatic Control and Computer Science,
University “Politehnica” of Bucharest (UPB), Romania.

Conference Co-Chairmen: Anatoly Sachenko, Ukraine, Grigore Stamatescu, Romania.

IPC Co-Chairmen: Dora Blanco Heras, Spain, John Kalomiros, Greece.

Statistic: 194 participants, 35 countries, 213 papers, 24 oral and 3 poster sessions, 1143 pages,
2 volumes.

Special Issues: River Publishers, International Journal of Computing.

Sponsors: IEEE Ukraine 1&M / CI Joint Societies Chapter, TNEU, Faculty of Automatic
Control and Computers, University “Politehnica” of Bucharest (UPB), Asti Automation, IEEE
Ukraine Section, IEEE Romania Section, Romanian Society of Automation and Technical
Informatics (SRAIT), TUV AUSTRIA ROMANIA, Festo, River Publishers.

IDAACS’2019. 18-21 September 2019 p., Technical Institute Ecole Nationale d’Ingénicur de
Metz (ENIM) University of Lorraine, Metz, France.

Conference Co-Chairmen: Anatoliy Sachenko, Ukraine; Kondo Hloindo Adjallah, France.
IPC Co-Chairmen: Francesca Guerriero, Italy; Carsten Wolff, Germany

Statistics: 178 participants, 42 countries, 213 papers, two volumes (Volume 1, 1-578 pages,
Volume 2, 579-1147 pages).

Special Issues: River Publishers

Sposors: IEEE Ukraine Section 1&M / CI Joint Societies Chapter; Research Institute for
Intelligent Computer Systems; Ternopil National Economic University; ENIM (Ecole
Nationale d'Ingénieur de Metz); LCOMS (Laboratory of Conception, Optimisation and
Modelling of Systems); University of Lorraine; IEEE Ukraine Section; IEEE France Section;
MDPI Sensors; River Publishers.

B — IDAACS Symposia

The first IEEE International Symposium on Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS’2012) was held in

2012.

IDAACS-SWS’2012. September 20-21°2012, University of Applied Sciences in Offenburg,
Offenburg, Germany.

Symposium Hononary Chairman: Anatoliy Sachenko, Ukraine;

Workshop Co-Chairmen: Evren Eren, Uwe Grossmann, Juergen Sieck, Axel Sikora, Germany
Statistics: participants from 12 countries, 39 papers, 27 oral presentations, 127 P., 1 Vol.
Special Issues: International Journal of Computing, Sensors & Transducers Journal, Computer
Standards & Interfaces.

Sponsors: Faculty of Electrical Engineering and Information Technology at Offenburg
University of Applied Sciences, IEEE Ukraine Section IM/CIS Joint Chapter, IEEE
Instrumentation & Measurement Society.

The second IEEE International Symposium on Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS’2014) was held in

2014.
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e |IDAACS-SWS’2014. September 11-12°2012, University of Applied Sciences in Offenburg,
Offenburg, Germany.

- Symposium Hononary Chairman: Anatoliy Sachenko, Ukraine;

- Symposium Co-Chairmen: Svitlana Antoshchuk, VVolodymyr Brovkov, Ukraine, Evren Eren,
Uwe Grossmann, Juergen Sieck, Axel Sikora, Germany

- Statistics: participants from 7 countries, 15 papers, 15 oral presentations, 127 P., 1 Vol.

- Sponsors: Faculty of Electrical Engineering and Information Technology at Offenburg
University of Applied Sciences, IEEE Ukraine Section IM/CIS Joint Chapter, IEEE
Instrumentation & Measurement Society.

The third IEEE International Symposium on Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS’2016) was held in
2016.
e [IDAACS-SWS’2016. September 26-27°2016, University of Applied Sciences in Offenburg,
Offenburg, Germany.

- Symposium Hononary Chairman: Anatoliy Sachenko, Ukraine;

- Symposium Co-Chairmen: Volodymyr Brovkov, Ukraine, Evren Eren, Uwe Grossmann, Axel
Sikora, Germany

- Statistics: participants from 9 countries, 24 papers, 24 oral presentations, 146 pages, 1 Volume

- Sponsors: Faculty of Electrical Engineering and Information Technology at Offenburg
University of Applied Sciences, IEEE Ukraine Section IM/CIS Joint Chapter, IEEE
Instrumentation & Measurement Society.

The fourth IEEE International Symposium on Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS’2018) was held in
2018.

e IDAACS-SWS’2018. September 20-21°2018, National University “Lviv Polytechnics”

(NULP) Lviv, Ukraine

- Symposium Hononary Chairman: Anatoliy Sachenko, Ukraine;

- Symposium Co-Chairmen: Ivan Prudyus, Orest Ivakhiv, Ukraine, Axel Sikora, Germany

- Co-Chairmen of IPC: Mykhaylo Klymash, Ukraine, Uwe Grossmann, Germany

- Statistics: participants from 12 countries, 51 papers, 146 pages, 1 Volume

- Sponsors: Lviv Polytechnic National University; Faculty of Electrical Engineering and

Information Technology, Offenburg University of Applied Sciences; Research Institute for
Intelligent Computer Systems, Ternopil National Economic University and V.M. Glushkov
Institute of Cybernetics, National Academy for Sciences of Ukraine; IEEE Ukraine Section
I&M / CI Joint Societies Chapter; IEEE Ukraine Section; Ministry of Education and Science
of Ukraine; Cypress.
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Fifth IEEE International Symposium on Smart and Wireless Systems within the
International Conferences on Intelligent Data Acquisition and Advanced
Computing Systems (IDAACS-SWS*'2020)

Fachhochschule

Dortmund

17-18 September, 2020 SSEEEEE : L M1 3N 24, Dortmund, Germany,

5th IEEE International Symposiurmion Smart and Wireless Systems within the International Conferences
on Intelligent DataAcquisition and*Advanced C6mputing Systems

The fifth IEEE IDAACS-SWS'2020 was held online on September 17-18, 2020 at the Dortmund
University of Applied Sciences and Arts (Fachhochschule Dortmund) Dortmund, Germany

Honorary chairman of the symposium: Anatoly Sachenko, Ukraine. Co-chairs of the symposium:
Uwe Grossmann, Christof Roehrig, Axel Sikora, Carsten Wolff, (Germany) and Orest Ivakhiv
(Ukraine). IPC co-chairs: Vladimir Oleshchuk (Norway) and Jiirgen Sieck (Germany).

The international program committee consisted of 25 people. As a result of the review process, 60
articles out of 90 submitted from 23 countries (206 co-authors) were accepted, and 58 were published.

There were two reports by invited speakers: Prof. Kai-Oliver Detken (DECOIT GmbH, University
of Applied Sciences, Bremen, Germany) "Intelligent anomaly detection using SIEM systems in
information technology and operational technology environments™ and Assoc. Taras Maksymiuk
(Lviv Polytechnic National University, Ukraine) "How will blockchain and artificial intelligence
shape the future evolution of the Internet beyond 5G?";

In 2 days, 76 participants were registered and took an active part in the sessions and discussions.
The organizers of the conference were also impressed by the number of young scientists (20 reports
were presented by master's and postgraduate students).
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Unfortunately, due to the restrictions of COVID-19, it was not possible to hold the symposium on
site in Dortmund, so we had to switch to an online format. Therefore, along with the traditional oral
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and poster presentations (15 and 27, respectively), a new video presentation format (16 presentations)
was introduced for this year's conference.

The following institutions and companies were involved in the organization and sponsorship of
the symposium: Dortmund University of Applied Sciences and Arts (Fachhochschule Dortmund);
Research Institute for Intelligent Computer Systems; IEEE Ukraine Section 1&M / CI Joint Societies
Chapter; IEEE Ukrainian Section; IEEE Germany Section IM Chapter; IEEE Germany Section;
EuroPIM; River Publishers.

All accepted articles have been submitted for inclusion in IEEE Xplore (Scopus and Web of
Science) as well as other databases (A&lI).
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International Journal of Computing

The International journal of Computing was founded on the basis of Branch Research
Laboratory of Automated Systems and Networks in 2002. Its main goal is to present results in the
field of Computer Science, Computer Engineering and Information Technology. The official language
of the Journal is English. Journal is issued 4 times per year.

Since November 2016, the 1JC Journal is indexed in Scopus Elsevier. In addition, the Journal
is indexed by Finnish publication forum, Norwegian Social Science Data Services, Google Scholar,
and Index Copernicus International.

The Journal’s Editor-in-Chief is Prof. Anatoliy Sachenko, the Executive Editor is PhD, Dr
Volodymyr Turchenko, and Associated Editors are Prof. Robert E. Hiromoto, University of Idaho,
USA and Prof. Volodymyr Kochan. The Journal staff includes Mr. Taras Lendyuk, the Technical
Editor, Dr Inna Shylinska, the Language Editor and Mrs. Halyna Kryva, the Economist.

The Editorial Board consists of more than 40 recognised scientists from 17 countries:
Australia, Belarus, Bulgaria, Czech Republic, France, Germany, Greece, Italy, Japan, Lithuania,
Norway, Poland, Portugal, Romania, Russia, Spain, Ukraine and USA.

Journal Topics are: Algorithms and Data Structure, Software Tools and Environments; Bio-
Informatics; Computational Intelligence; Computer Modeling and Simulation; Cyber and Homeland
Security; Data Communications and Networking; Data Mining, Knowledge Bases and Ontology; Data
Science; Digital Signal Processing; Distributed Systems and Remote Control; Education in
Computing; Embedded Systems; High Performance Computing, GRIDs, Parallel and Distributed
Computing; Human-Computer Interaction; Image Processing and Pattern Recognition; Intelligent
Robotics Systems; Internet of Things; IT Project Management; Systems and Control; Wireless
Systems.

Published issues

¢ 2020, Vol. 19, Issue 4 e 2014, Vol. 13, Issue 4 — thematic issue “ICT
¢ 2020, Vol. 19, Issue 3 in Project Management”

¢ 2020, Vol. 19, Issue 2 e 2014, Vol. 13, Issue 3

¢ 2020, Vol. 1 Issue 1 e 2014, Vol. 13, Issue 2

¢ 2019, Vol. 18, Issue 4 e 2014, Vol. 13, Issue 1

¢ 2019, Vol. 18, Issue 3 e 2013, Vol. 12, Issue 4

¢ 2019, Vol. 18, Issue 2 e 2013, Vol. 12, Issue 3

e 2019, Vol. 18, Issue 1 e 2013, Vol. 12, Issue 2

¢ 2018, Vol. 17, Issue 4 e 2013, Vol. 12, Issue 1

¢ 2018, Vol. 17, Issue 3 e 2012, Vol. 11, Issue 4 — Special Issue on
¢ 2018, Vol. 17, Issue 2 Advanced Computing Systems

¢ 2018, Vol. 17, Issue 1 e 2012, Vol. 11, Issue 3

e 2017, Vol. 16, Issue 4 e 2012, Vol. 11, Issue 2

¢ 2017, Vol. 16, Issue 3 ¢ 2012, Vol. 11, Issue 1- Special Issue on
e 2017, Vol. 16, Issue 2 Pattern ~ Recognition and Intelligent
¢ 2016, Vol. 16, Issue 1 Processing

¢ 2016, Vol. 15, Issue 4 e 2011, Vol. 10, Issue 4 — Special Issue on
¢ 2016, Vol. 15, Issue 3 Wireless Systems

¢ 2016, Vol. 15, Issue 2 e 2011, Vol. 10, Issue 3

e 2016, Vol. 15, Issue 1 e 2011, Vol. 10, Issue 2

e 2015, Vol. 14, Issue 4 e 2011, Vol. 10, Issue 1 — Special Issue on
e 2015, Vol. 14, Issue 3 Neural Networks and Artificial Intelligence
e 2015, Vol. 14, Issue 2 ¢ 2010, Vol. 9, Issue 4

¢ 2015, Vol. 14, Issue 1 ¢ 2010, Vol. 9, Issue 3 — Special Issue on
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¢ 2010, Vol. 9, Issue 2

¢ 2010, Vol. 9, Issue 1 — Special Issue on
Interactive Systems in Culture and Creative
Industries

¢ 2009, Vol. 8, Issue 32009, Vol. 8, Issue 2

¢ 2009, Vol. 8, Issue 22009, Vol. 8, Issue 1 —
Special Issue on Artificial Neural Networks
and Intelligent Information Processing

¢ 2008, Vol. 7, Issue 3

¢ 2008, Vol. 7, Issue 2 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

¢ 2008, Vol. 7, Issue 1

¢ 2007, Vol. 6, Issue 3

¢ 2007, Vol. 6, Issue 2 — Special Issue on
Virtual  Instrumentation and  Virtual
Laboratories

¢ 2007, Vol. 6, Issue 1

¢ 2006, Vol 5, Issue 3 — Special Issue on
Neural Network and Artificial Intelligence

¢ 2006, Vol5, Issue 2

¢ 2006, Vol 5, Issue 1

¢ 2005, Vol. 4, Issue 3 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

¢ 2005, Vol. 4, Issue 3 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

¢ 2005, Vol. 4, Issue 2 — Special Issue on
Cyberspace Security

e 2005, Vol. 4, Issue 1

e 2004, Vol. 3, Issue 3

¢ 2004, Vol. 3, Issue 2

2004, Vol. 3, Issue 1 — special issue
ICNNAI’2003, Minsk, Belarus

¢ 2003, Vol. 2, Issue 3

¢ 2003, Vol. 2, Issue 2 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

¢ 2003, Vol. 2, Issue 1

¢ 2002, Vol. 1, Issue 2 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

¢ 2002, Vol. 1, Issue 1 — Special Issue on
Intelligent Data Acquisition and Advanced
Computing Systems

75



76

10.

11.

12.

13.

14.

15.

ICS Annual report 2020

Journal Contents, 2020, Vol. 19, Issue 1

ISSN 1727-6209 (Print)
ISSN 2312-5381(Online)
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E. M Cherrat, R. Alaoui, H. Score Fusion of Finger Vein and Face for Human Recognition
Based on Convolutional Neural Network Model. — pp. 11-19.

A. R. Marakhimov, K. K. Khudaybergenov. Approach to the Synthesis of Neural Network
Structure During Classification. — pp. 20-26.

0. Karnalim, G. Kurniawati. Programming Style on Source Code Plagiarism and Collusion
Detection. — pp. 27-38.

A. Stoyanova-Doycheva, V. Ivanova, T. Glushkova, S. Stoyanov, |. Radeva. Dynamic
Generation of Cultural Routes in a Tourist Guide. — pp. 39-48.

M. Lawnik, A. Banasik, A. Kapczynski. Generation of Values from Discrete Probability
Distributions with the Use of Chaotic Maps. — pp. 49-54.

I. Khomytska, V. Teslyuk, I. Bazylevych, I. Shylinska. Approach for Minimization of
Phoneme Groups in Authorship Attribution. — pp. 55-62.

M. N. Linan, B. Gerardo, R. Medina. Self-Organizing Map with Nguyen-Widrow Initialization
Algorithm for Groundwater Vulnerability Assessment. — pp. 63-69.

S. Anfilets, S. Bezobrazov, V. Golovko, A. Sachenko, M. Komar, R. Dolny, V. Kasyanik, P.
Bykovyy, E. Mikhno, O. Osolinskyi. Deep Multilayer Neural Network for Predicting the
Winner of Football Matches. — pp. 70-77

V. Anand, C. Hota. Motivation of Participants in Crowdsourcing Platforms using Intelligent
Agents. — pp. 78-87.

V. V. Morozov, O. V. Kalnichenko, O. O. Mezentseva. The Method of Interaction Modeling
on Basis of Deep Learning the Neural Networks in Complex IT-Projects. — pp. 88-96.

A. M. Hussein, H. Qasem Gheni, W. K. Oleiwi, Z. Y. Hasan. Prediction of Credit Card
Payment Next Month Through Tree Net Data Mining Techniques. — pp. 97-105.

A. S. Alhegami, H. A. Alsaeedi. A Framework for Incremental Parallel Mining of Interesting
Association Patterns for Big Data. — pp. 106-117.

T. Batura, A. Bakiyeva, M. Charintseva. A Method for Automatic Text Summarization based
on Rhetorical Analysis and Topic Modeling. — pp. 118-127.

S. Krepych, I. Spivak. Model of Human Weight Correction based on Interval Data Analysis.
— pp. 128-136.

R. Radhakrishnan, K. Karuppusamy. Cost Effective Energy Efficient Scheme for Mobile
Adhoc Network. — pp. 137-146.
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G. A. Mutiara, P. Periyadi, A. D. Agnas, V. Darma. Smart Vest and Monitoring System for
Airsoft Sport-Games using Vibration Sensor. — pp. 173-180.

M. Nakonechnyi, O. Ivakhiv, O. Viter. Synthesis of the Regulator for Robots Arm Serving by
Poles Method Placement Using. — pp. 181-189.

O. Savenko, A. Sachenko, S. Lysenko, G. Markowsky, N. Vasylkiv. Botnet Detection Approach
based on the Distributed Systems. — pp. 190-198.

R. Melnyk, R. Tushnytskyy, R. Kvit. Cloudiness Images Multilevel Segmentation by Piecewise
Linear Approximation of Cumulative Histogram. — pp. 199-207.

M. N. Abadeer, R. A. Sadek, G. I. Selim. Real-Time Interactive Mechanism for Live Streaming
on Peer-to-Peer Networks. — pp. 208-215.

M. Litvinova, O. Dudchenko, O. Shtanko, S. Karpova. Using the Technical Experiment in the
Computer Simulation Training for Prospecting Software Engineers. — pp. 216-223.

I. Karymsakova, N. Denissova, S. Kumargazhanova, I. Krak. Robotic Plasma Spraying System
for Implants of Complex Structure: 3D Model and Motion Planning. — pp. 224-232.

A. Kuznetsov, V. Kalashnikov, R. Brumnik, S. Kavun. Editorial Computational Aspects of
Critical Infrastructures Security, Security and Post-Quantum Cryptography. — pp. 233-236.

V. Krasnobayev, S. Koshman, S. Moroz, V. Kalashnikov, V. Kalashnikov. Data Errors Control
in the Modular Number System based on the Nullification Procedure. — pp. 237-246.

A. Kuznetsov, O. Potii, N. Poluyanenko, O. Smirnov, I. Stelnyk, D. Mialkovsky. Combining
and Filtering Functions in the Framework of Nonlinear-Feedback Shift Register. — pp. 247-256.
A. Zamula, V. Morozov, N. Kalashnykova, R. Brumnik. Properties and Formation of OFDM
and Derived Signals. — pp. 257-266.

Yu. Kovalova, T. Babenko, O. Oksiiuk, L. Myrutenko. Optimization of Lifetime in Wireless
Monitoring Networks. — pp. 267-272.

M. Rodinko, R. Oliynykov, K. Yubuzova. Differential Cryptanalysis of the Lightweight Block
Cipher Cypress-256. — pp. 273-281.

K. Zashcholkin, O. Drozd, Yu. Sulima, O. lvanova, I. Perebeinos. Detection Method of the
Probable Integrity Violation Areas in FPGA-based Safety-critical Systems. — pp. 282-289.

D. Chumachenko, O. Sokolov, S. Yakovlev. Fuzzy Recurrent Mappings in Multiagent
Simulation of Population Dynamics Systems. — pp. 290-297.

B. Akhmetov, S. Gnatyuk, V. Kinzeryavyy, K. Yubuzova. Studies on Practical Cryptographic
Security Analysis for Block Ciphers with Random Substitutions. — pp. 298-308.
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Journal Contents, 2019, Vol. 18, Issue 3
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V. Efimov, I. Kotenko, I. Saenko. Network Application-Layer Protocol Classification based on
Fuzzy Data and Neural Network Processing. — pp. 335-346.

K. Ugryumova, le. Meniailov, I. Trofymova, M. Ugryumov, A. Myenyaylov. Synthesis of
Robust Optimal Control Program for Axial Flow Compressor Turning Guide Vanes. — pp. 347-
354.

M. R. Girgis, B. A. Abdel Latef, T. Akl. A GUI Testing Strategy and Tool for Android Apps. —
pp. 355-364.

O. Komarov, O. Galchonkov, A. Nevrev, O. Babilunga. The Use of a Genetic Algorithm for
Music Harmonization of Transitional Fragments in Computer Games. — pp. 365-376.

S. Obadan, Z. Wang. A Multi-Agent Approach to POMDPS Using Off-policy Reinforcement
Learning and Genetic Algorithms. — pp. 377-386.

S. Popereshnyak. Technique of the Testing of Pseudorandom Sequences. — pp. 387-398.

J. Dalou’, B. Al-Duwairi, M. Al-Jarrah. Adaptive Entropy-based Detection and Mitigation of
DDOS Attacks in Software Defined Networks. — pp. 399-410.

A. Prodeus, M. Didkovska. Audio Signals Clipping Detection using Kurtosis and its Transforms.
—pp. 411-417.

C. Shambare, Y. Sun, O. Imoru. A Genetic Algorithm-based Approach for Three-phase Fault
Evaluation in a Distribution Network. — pp. 418-433.

B. M. Pavlyshenko. Sales Time Series Analytics using Deep Q-Learning. — pp. 434-441.

V. Hamolia, V. Melnyk, P. Zhezhnych, A. Shilinh. Intrusion Detection in Computer Networks
using Latent Space Representation and Machine Learning. — pp. 442-448.

A. Oliinyk, le. Fedorchenko, V. Donenko, A. Stepanenko, S. Korniienko, A. Kharchenko.
Development of an Evolutionary Optimization Method for Financial Indicators of Pharmacies. —
pp. 449-463.

M. H. Ahmed, A. K. Shibeeb, F. H. Abbood. An Efficient Confusion-diffusion Structure for
Image Encryption using Plain Image Related Henon Map. — pp. 464-473.

A. Vambol. Polynomial-time Plaintext-recovery Attack on the Matrix-based Knapsack Cipher.
— pp. 474-479.

Md M. R. Mazumder, C. Phillips. Partitioning Known Environments for Multi-robot Task
Allocation using Genetic Algorithms. — pp. 480-490.

M. Kolisnyk, D. Kochkar, V. Kharchenko. Markov Model of Wireless Sensor Network
Availability. — pp. 491-498.
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(Print)
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N. E. Vera-Parra, D. A. Lopez-Sarmiento, C. A. Rojas-Quintero. Heterogeneous Computing to
Accelerate the Search of Super K-mers based on Minimizers. — pp. 525-532.

I. D. Mienye, Y. Sun, Z. Wang. Improved Predictive Sparse Decomposition Method with
Densenet for Prediction of Lung Cancer. — pp. 533-541.

D. Kotsur, V. Tereshchenko. An Optimized Algorithm for Computing the VVoronoi Skeleton. —
pp. 542-554.

H. Hariyanto, S. Suyanto. Hum-to-Chord Conversion using Chroma Features and Hidden
Markov Model. — pp. 555-560.

N. Jayapandian. Securing Cloud Data Against Cyber-attacks using Hybrid AES with MHT
Algorithm. — pp. 561-568.

E. Nyemkova. Authentication of Personal Computers with Unstable Internal Noise. — pp. 569-
574.

K. R. Resmi, G. Raju. An Empirical Study and Evaluation on Automatic Ear Detection. — pp.
575-582

N. Ahmed Qarabash, H. Ahmed Qarabash. Twitter Location-based Data: Evaluating the Methods
of Data Collection Provided by Twitter Api. — pp. 583-589.

O. Sherstiuk, O. Kolesnikov, V. Gogunskii, K. Kolesnikova. Developing the Adaptive
Knowledge Management in Context of Engineering Company Project Activities. — pp. 590-598.
H. Touzani, I. Wali, F. Errahimi, A. Mansouri, N. Masmoudi, A. Ahaitouf. A New Optimized
Implementation of a Fast Intra Prediction Mode Decision Algorithm for HEVC Standard. — pp.
599-600.

V. Sklyar, V. Kharchenko. Assurance Case for Safety and Security Implementation: A Survey
of Applications. — pp. 610-619.

D. Suhartono, A. P. Gema, S. Winton, T. David, M. I. Fanany, A. M. Arymurthy. Sequence-to-
Sequence Learning for Motion-aware Claim Generation. — pp. 620-628.

M. Kolisnyk, V. Kharchenko, I. Piskachova. Research of the Attacks Spread Model on the Smart
Office's Router. — pp. 629-637.

A. Oukhatar, D. El Ouadghiri, M. Bakhouya. New Adaptive Rebroadcasting using Neighbour
Learning for Wireless Nanosensor Networks. — pp. 638-646.

M. Maree, M. Eleyat. Semantic Graph Based Term Expansion for Sentence-level Sentiment
Analysis. — pp. 647-655.

O. Gordieiev, V. Kharchenko. Profile-oriented Assessment of Software Requirements Quality:
Models, Metrics, Case Study. — pp. 656-665.
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Specialized Scientific Council K58.082.02

Specialized scientific council in specialties:
- 05.13.05 — Computer Systems and Components;
- 05.13.06 — Information Technologies;

In 2020, the following dissertations were defended:

— Mazurets O.1. - candidate's thesis on the topic: "Information technology of automated
structuring of educational materials and creation of tests for adaptive control of the level of
knowledge" in the specialty 05.13.06 - information technologies. Scientific supervisor: Doctor of
Technical Sciences, Professor Barmak O.V.

— Zavhorodnya G.A. - candidate's thesis on the topic: "Models, methods and information
technology for increasing the reliability of an object of man-made danger" in the specialty 05.13.06 -
information technologies. Scientific supervisor: Ph.D., associate professor Kornaga Y.I.

IEEE Instrumentation & Measurement/Computational Intelligence Joint Societies Chapter

The Instrumentation & Measurement / Computational Intelligence Joint Societies Chapter of

IEEE Ukraine Section were established on June 7, 2005. A current Chairman of the Chapter is Prof.
Volodymyr Kochan, and a current Vice-Chairman is Prof. Anatoliy Sachenko. The Chapter consists
of 18 members from Lviv, Ternopil, Khmelnytskyy, Kyiv, Zaporizhzhya, Odessa and Kherson, in
particular:

Prof. S. Antoshchuk, Odessa National Polytechnic University

Dr P. Bykovyy, Ternopil National Economic University

Prof. M. Dorozhovets, Lviv National Technical University

Prof. A. Drozd, Odessa National Polytechnic University

Prof. O. Ivakhiv, Lviv National Technical University

Prof. R. Kochan, Lviv National Technical University

Dr O. Kochan, Ternopil National Economic University

Prof. V. Kochan, Ternopil National Economic University

Prof. V. Krylov, Odessa National Polytechnic University

Dr S. Lysenko, Khmelnytsky National University

Prof. V. Lytvynenko, Kherson National Technical University

Dr V. Mukhin, National Technical University of Ukraine “Kyiv Polytechnic Institute”

Dr O. Osolinskyi, Ternopil National Economic University

Prof. S. Rippa, National University of the State Taxation Department of Ukraine

Prof. A. Sachenko, Ternopil National Economic University

Dr V. Turchenko, Ternopil National Economic University

Dr G. Shilo, Zaporizhzhya National Technical University

Dr V. Yatskiv, Ternopil National Economic University

List of technical meetings, which were held by 1&M/CI Chapter:

I. On May 25, 2020, an online meeting of the IEEE I&M/CI Branch was held as part of the
webinar of the Department of Information Computing Systems and Management.
Presentations were presented: Doctor of Technical Sciences, Assoc. Koval Vasyl Serhiyovych
on the topic "Getting to know the technology of creating and implementing Arduino projects:
Controlled LEDs", and Ph.D., art. off Oleksandr Romanovych Osolinsky on the topic
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"Peculiarities of using Arduino for the Internet of Things". There were 120 participants of the
seminar.

On June 10, 2020, an online meeting of the IEEE 1&M/CI Branch was held as part of the
international workshop "Advances & Challenges in Computing”. Reports were presented:

Doctor of Technical Sciences, Professor of the Department of Information Systems and
Networks, Institute of Computer Sciences and Information Technologies, Lviv Polytechnic
National University, Volodymyr Pasichnyk on the topic: Information Technology-Smart
Weapons and Locomotive of Victory in the War with Coronavirus: the Concept of Public IT
Arsenal;

Candidate of Technical Sciences, H.E. Pukhov Institute of Modeling Problems in
Energy, National Academy of Sciences of Ukraine, Ihor Kotsyuba on the topic: Digital
Forensic Readiness in Critical and Smart Infrastructures.
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Anatoly Sachenko, Doctor of Technical Sciences, Professor of the Department of
Information and Computing Systems and Management, Ternopil National University, on the
topic: Information about research projects, conferences and workshops. There were 21
participants of the seminar.

On July 3, 2020, an online meeting of the IEEE I&M/CI Branch was held as part of the
Dortmund International Summer School "Selected Perspectives on Data Science", which was
held from June 29 to July 03, 2020 under the ViMaCs (Virtual Master's Interaction on
Intelligent Data Processing) project. Presentations were presented: Ph.D. Mykhailo
Dombrovsky "Data collection™ and Ph.D. Oleksando Osolinsky "Data collection systems and
loT". There were 30 participants of the seminar.

On August 27, 2020, an online meeting of the IEEE 1&M/CI Branch took place within the
framework of the meeting of the specialized scientific council K58.082.02. Reports were
presented: Zavhorodnaya Hanna on the topic: "Models, methods and information technology
for increasing the reliability of man-made hazards" and Oleksandr Mazurets on the topic:
"Information technology for automated structuring of educational materials and creation of
tests for adaptive control of knowledge level”. There were 20 participants of the seminar.

On September 17, 2020, as part of the international symposium IDAACS-SWS 2020 (The 5th
IEEE International Symposium on Smart and Wireless Systems within the International
Conferences on Intelligent Data Acquisition and Advanced Computing Systems), an online
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meeting of the IEEE 1&M/CI Branch was held. Reports were presented: Assoc. Pavlo Bykovo
on the topic "Method of reliable data storage based on a redundant system of residual classes"
and Assoc. Maksimyuk's track on the topic "How will blockchain and artificial intelligence
shape the future evolution of the Internet beyond 5G?" . There were 58 participants of the
seminar.

On December 9, 2020, an online meeting of the IEEE I&M/CI Branch was held as part of the
Dortmund International Winter Online School, which was held from December 7, 2020 to
December 11, 2020 under the ViMaCs (Virtual Master's Interaction in Intelligent Data
Processing) project. Reports were presented: prof. Anatoly Sachenko "Concept of data
collection and processing” and Ph.D. Mykhailo Dombrovskyi "Collection of big data: SCADA
system approach". There were 30 participants of the seminar.

On December 23, 2020, an online meeting of the IEEE 1&M/CI Branch was held within the
framework of the international workshop "Advances & Challenges in Computing”. Reports
were presented: Doctor of Technical Sciences. Serhii Lysenko (Khmelnytskyi National
University) "Information technologies for detecting proactive cyber attacks in computer
systems";

&, Cepri Jlucenko is presenting B and 6 more b 20 = 5:04 PM . 3 o
= and 6 mc ou

E} COMPUTER ENGINEERING
D e

Information Technologies for W
Proactive Cyberattacks Detection in
Computer Systems

T

% Inna Skarga-B. % Tetiana Bilob. %' Marina Derka. % Stas Novosad

® H (0

% Isau Kit %' Hapin Bacuns. % reoprift Isavo. % llia Skarga

Sergii Lysenko, Khmelnytskyi National University, Ukraine

A2C 2020
Ternopil, Ukraine, December 23, 2020

Prof. Inna Skarga-Bandurova (researcher at the Visual Artificial Intelligence Laboratory of

Oxford Brookes University, researcher at the Department of Mathematical and Econometric Modeling
at the H.E. Pukhov Institute of Modeling Problems in Energy, National Academy of Sciences of
Ukraine) "Challenges of decision-making in medical robotics: on the way to autonomous surgical
robotic systems";
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Prof. Anatoliy Sachenko (scientific director of the Research Institute of Intelligent
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IEEE Student Branch

The Institute of Electrotechnical and Electronics Engineers (IEEE) Student Branch at Ternopil
National Economic University (TNEU) was founded in 1998.

Student Branch involves students of the Faculty of Computer Information Technologies, PhD
students and junior researchers of TNEU. The 3 active members of the Student Branch were in 2019.
The Branch Committee consists of the Chairperson — O. Dunets, a Student Branch Advisor is Prof.
Anatoliy Sachenko.

Members of the IEEE Student Branch at TNEU take a part in international schools as well as
international conferences and projects. Also, they assisted in organization and preparation of the series
of Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications
(IDAACS) ) — IDAACS’2003, IDAACS’2005, IDAACS’2007, IDAACS’2009, IDAACS’2011,
IDAACS’2013, IDAACS 2015, IDAACS’2017 and IDAACS’2019.

The main advantages of IEEE membership include access to IEEE electronic resources, IEEE
subscription in the scientific magazines and popular scientific literature “Spectrum”, “Computer”,
“IEEE Transaction on Instrumentation and Measurement”; assistance and discounts for participation
at international conferences, for example, being a member of IEEE a scientist could win a travel grant
to the conference in the country region (Ukraine, along with Europe, Middle East and Africa, belongs
to region 8). Almost all conferences sponsored by IEEE offer discounts to students for registration
fee, participation in competitions organized by IEEE in the region.

Overall, IEEE supports scientific activities of students and young scientists, supporting them
in the development of their scientific career, increases collaboration between scientists from different
universities and international scientific — educational organizations. For example, IEEE members have
access to a digital library of articles Xplore IEEE conferences, are printed journals IEEE, have the
opportunity to join the scientific communities in different scientific fields can win grants to visit
academic conferences and receive a discount when registering them. Also, between branches and
regions there is a contest for the best scientific article or website and mobile robots. Each of these
competitions is accompanied by cash prizes.

84



ICS Annual report 2020

[Org 1]

[Org 2]

[Org 3]

[Org 4]

[Org 5]

[Org 6]

[Org 7]

Other Research Activities

Sergey Bushuyev
Reviewing 10 papers for international and national conferences.

- Reviewing 10 articles in international and national scientific journals.

- Member of the organizing / program committee:

Bukovel, February 2020, Strategic Project Management;

e Kyiv, May 2020, Project Management in the Development of Society;

e Mpykolaiv, September 2020, Practical Aspects of Project Management;

e Odessa, December 2020, Project management: Innovations, Nonlinearity,
Synergetics

VoIodymyr Kochan
Member of the Editorial Board of International Journal of Computing.

- Reviewing the papers for international and national conferences.

- Member of the Specialized Scientific Council K58.082.02 at TNEU.

— Member of organizing committee of SWS-IDAACS’2020, 18-21 September 2020,
Dortmund, Germany.

Vasyl Koval
Member of the Specialized Scientific Council K58.082.02 at TNEU.

- Subreviewer of the International Conference “Modern Computer Information
Technologies (ACIT'2020)”;

— Member of the support group of Specialty 122 — “Computer Sciences”;

- Manager of the research seminar “Advances & Challenges in Computing, A2C”
hold by the Research Institute for Intelligent Computer Systems, TNEU,;

- Head of the research seminar of the Department of ICSC, TNEU;

Yaroslav Nykolaychuk

- Reviewing articles in international and national scientific journals and conferences;

- Member of the Program Committee and Head of the 10 Workshop of the international
conference “Advanced Computer Information Technologies”, (ACIT’2020);

- Member and a Vice-Chairman of the Specialized Scientific Council K.58.082.02 in
WUNU.

Roman Pasichnyk

- Reviewing 8 papers in international and national journals and conferences;

- Member of the Program Committee and Head of the 10 Workshop of the international
conference “Advanced Computer Information Technologies”, (ACIT’2020);

- Member of the Specialized Scientific Council K.58.082.02 in TNEU.

Sergey Rippa

- Reviewing the 11 papers for international and national conferences.

- Reviewing the 2 articles in international and national scientific journals.
- A member of specialized academic council K 27.855.01 at NUSTA.

Anatoliy Sachenko
— Chairman of the Specialized Scientific Council K58.082.02 at TNEU,;
— Member of the Specialized Scientific Council D35.052.08 at National University “Lviv
Polytechnics”;
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- Editor-in-Chief, International Journal of Computing;

- Editor-in-Chief, “International Journal for Information Engineering and Electronic
Business”;

- Acting as an opponent at the defense of one DsC and 3 PhD dissertations.

- Reviewing 23 papers for international and national conferences.

- Reviewing 3 PhD Theses.

- Co-Chairman of10th IEEE International Conference on Intelligent Data Acquisition
and Advanced Computing Systems: Technology and Applications (IDAACS 2020);

- Member of the Program Committee of 6 International Conferences.

Volodymyr Turchenko

- Deputy Editor at International Journal of Computing, participated in preparating four
issues of the Journal, reviewed 3 articles.

- Reviewing papers for international conferences SWS-IDAACS’20, IJCNN’20,
PDP’20, DCAI’20.

- Reviewing papers for journals Computer Science, Advances in Cyber-Physical
Systems, IEEE Journal of Biomedical and Health Informatics.

- Reviewer of applications of the Fulbright Academic Exchange Program in Ukraine

Vasyl Yatskiv

- Member of the Program Committee of the international conference “Advanced
Computer Information Technologies”, (ACIT’2020);

- Head of Cisco Networking Academy at Ternopil National Economic University.
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[Agreement 1]
[Agreement 2]
[Agreement 3]
[Agreement 4]
[Agreement 5]

[Agreement 6]

[Agreement 7]

[Agreement 8]

[Agreement 9]

[Agreement 10]
[Agreement 11]
[Agreement 12]
[Agreement 13]
[Agreement 14]
[Agreement 15]
[Agreement 16]

[Agreement 17]
[Agreement 18]
[Agreement 19]
[Agreement 20]
[Agreement 21]

[Agreement 22]
[Agreement 23]
[Agreement 24]
[Agreement 25]
[Agreement 26]
[Agreement 27]
[Agreement 28]
[Agreement 29]
[Agreement 30]

[DefMas 1]

5. ACADEMIC ACTIVITIES

Cooperation Agreements with Universities and Companies

Belarus State University of Informatics and Radioelectronics, Minsk, Belarus.
Brest State Technical University, Belarus.

Donetsk National Technical University, Ukraine.

Zaporizhya National Technical University, Ukraine.

Institute for Cybernetics, National Academy of Sciences of Ukraine, Kyyiv,
Ukraine.

Institute of Space Research, National Academy of Sciences of Ukraine and NCAO,
Kyiv, Ukraine.

Institute of Control, Russian Academy of Sciences, Moscow, Russia.

Institute of Artificial Intelligence, Donetsk.

Odessa National Polytechnic University, Ukraine.

Technical University of Sofia, Bulgaria.

University of Calabria, Italy.

Tsinghua University, China.

University of Maine, USA.

University of New Hampshire, USA

University of South Carolina, USA.

Physics-Mechanics Institute of G. Karpenko, National Academy of Sciences of
Ukraine, Lviv, Ukraine.

University of Siegen, Germany

Chernivtsi National University by Yu.Fedkovich, Chernivtsi, Ukraine

Wuhan University of Technologies, Wuhan, Hubei, China

Kaunas University of Technology, Lithuania

Hochschule fiir Technik und Wirtschaft Berlin, University of Applied Sciences,
Germany

Fachochschule Dortmunt, University of Applied Sciences, Germany
Pre-Carpathian National University by Vasyl Stefanyk, lvano-Frankivsk, Ukraine
Silesian Technical University, Poland.

Warsaw University of Technology, Poland

National University of State Tax Service of Ukraine, Irpin, Kiev region.

National University of Water and Environmental Engineering, Rivne, Ukraine.
Kiev National University of Construction and Architecture, Ukraine.

Lviv State University of Life Safety, Lviv, Ukraine

Ivan Franko National University of Lviv, Lviv, Ukraine

Defended Master Theses

Oleksandr Bondar, Designing software to control data acquisition unit ADuC-845

using LabVIEW, Ph.D., associate professor, V.V. Kochan

[DefMas 2]

Vitaliy Vygnanets, Neural Network Methods of Protection of the Internet of Things

Technology, Ph.D., M. P. Komar

[DefMas 3]

Yury Zubal, Algorithm of user interaction with augmented reality learning material,

Ph.D., associate professor, I. V. Turchenko

[DefMas 4]

Oleg Kachmar, Data Migration System between Different Help Desk Platforms, Ph.D.,

Associate Professor, N. G. Yatskiv
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[DefMas 6]

[DefMas 7]

[DefMas 8]

[DefMas 9]

[DefMas 10]
[DefMas 11]
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[DefMas 15]
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[DefMas 18]
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[DefMas 25]

[DefMas 26]
[DefMas 27]
[DefMas 28]

[DefMas 29]
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Ivan Kit, Methods of Interaction Between User and 10T Based on Augmented Reality,
Doctor of Technical Sciences, Professor, A. O. Sachenko

Roman Komarnytsky, Plant Disease Recognition Based on Deep Neural Networks,
Ph.D., M. P. Komar

Roman Madarash, The Algorithm for Quadcopter Control Using Voice Commands,
Ph.D., Associate Professor, N. G. Yatskiv

Nazar Melnyk, Intelligent virtual assistant for a neural network entrant, H. V.
Lipianina-Honcharenko

Dmytro Nesplyak, Neural Network Algorithms for Semantic Information Coding,
Ph.D., M. P. Komar

Rostyslav Pereviznyk, Prediction of the Results of Sports Events Based on Neural
Network Technologies, Ph.D., M. P. Komar

Bohdan Sadovy, The Distributed Data Storage System Based on Cloud Services, Ph.D.,
Associate Professor, N. G. Yatskiv

Andrii Turchenko, Classification of ECG signals using deep neural networks, Ph.D.,
associate professor, V.V. Kochan

Anna KHOMYN, The Method for Knowledge Base Formation of Enrollee Intelligent
Virtual Assistant, Ph.D., P. E. Bykovy

Petro Tchaikivsky, Mobile robot control algorithms, Ph.D., associate professor, V. S.
Koval

Tadei Chervonyak, Improving the Efficiency of Training Deep Neural Networks Based
on Nvidia Cuda Technology, Ph.D., M. P. Komar

Dmytro Gatenyuk, Methods of analyzing network traffic parameters based on Big Data
technology, Ph.D., M. P. Komar

Oleksandr Hodomych, Game Learning Methods Based on Augmented Reality, Doctor
of Technical Sciences, Professor, A. O. Sachenko

Oleg Holodyuk, Algorithms for intrusion detection in an organization's wireless LAN,
Ph.D., P. E. Bykovy

Vasylyna Denchuk, Neural Network Methods for Processing and Analyzing Big Data,
Ph.D., M. P. Komar

Bykouta Sila Guimess, Governance of Project Based on Virtual Team, Ph.D.,
Professor, A. O. Sachenko

Ogbe Bela Ovodzheloche, Managing social value creation projects in the restaurant
business, Ph.D., Z. I. Dombrovskyi

Arye Samuel Ikwei, Creating the project management office in healthcare development
of Sierra Leone, Ph.D., associate professor, I. V. Turchenko

Dzegede-Williams Ezekiel Femi, Organization of project implementation management
on time, Ph.D., Z. I. Dombrovskyi

Bohdan Borysyuk, Intelligent Module of the Automated System for Diagnosing
Complex Technical Objects, Ph.D., P. E. Bykovy

Vitaliy Karbovnychyn, Software and hardware module for protecting information from
unauthorized access in automated control systems, Candidate of Science, G. V.
Sapozhnyk

Ostap Korpak, High temperature measurement system with modern smart sensors,
Ph.D., associate professor, A.F. Karachka

Alyona Krasnogolova, Modeling influence of thermal flows on the measurement
junction of thermocouples in LabVIEW, Ph.D., associate professor, V.V. Kochan
Roman Kruk, Automated Intelligent Decision Support Subsystem for Intrusion
Detection System, PhD, H. V. Sapozhnyk

Nataliya Kushnir, Automated control system for low power solar power plant,
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[DefMas 30]
[DefMas 31]
[DefMas 32]
[DefMas 33]
[DefMas 34]
[DefMas 35]
[DefMas 36]
[DefMas 37]
[DefMas 38]
[DefMas 39]
[DefMas 40]
[DefMas 41]
[DefMas 42]
[DefMas 43]
[DefMas 44]
[DefMas 45]
[DefMas 46]
[DefMas 47]
[DefMas 48]
[DefMas 49]
[DefMas 50]
[DefMas 51]

[DefMas 52]

[DefMas 53]

Candidate of Science, H.V. Sapozhnyk

Mykhailo Mys, Remote monitoring module for environmental parameters, Ph.D.,
associate professor, A. F. Karachka

Andriy Rymar, Temperature to frequency transducer for Internet of things, Ph.D.,
associate professor, V.V. Kochan

Oleksandr Timoshiv, Temperature measuring channel based on LabVIEW, Ph.D.,
associate professor, V.V. Kochan

Ihor Triguk, Remote monitoring system for technical objects based on the Internet of
Things technology, Ph.D., P. E. Bykovy

Pavlo Kharkhalis, Autonomous system of distributed measurement and control of
temperature and humidity, Ph.D., associate professor, A.F. Karachka

Valentyn Domansky, Flexible methodology of work on the project in the distributed
team environment, Doctor of Technical Sciences, Professor, A. O. Sachenko

Dmytro Lendyuk, Agile Project Management of Activities for Youth Public
Organization, Ph.D., Associate Professor, 1. V. Turchenko

Tymofiy Hadevich, Managing the Startup Project Team Based on Motivation Factors,
Candidate of Economic Sciences, Associate Professor, H.M. Gladiy

Oleg Dulishkovich, Augmented reality in virtual enterprise project management, O. A.
Sachenko

Volodymyr Zhabyuk, Assessment of investment risks at planning an IT project based
on machine learning, Doctor of Technical Sciences, Professor, A. O. Sachenko
Maryan Lylyk, Estimation of IT Project Laboriousness Based on SCRUM
Methodologies, Doctor of Economics, Associate Professor, H. M. Gladiy

Valentina Makhnitska, Proactive management of Internet-business development,
Ph.D., Z. I. Dombrovskyi

Ihor Oprysak, Resource planning of a virtual enterprise based on machine learning, O.
A. Sachenko

Ivan Pashchuk, Methods for management of organizational development projects of
public associations, Ph.D., Z. I. Dombrovskyi

Roman Skrypets, Model Approach to Software Commercialization Project, Doctor of
Economics, Associate Professor, H.M. Gladiy

Tetyana Furcha, Model of IT project management under uncertainty and risks, Ph.D.,
N. M. Vasylkiv

Vitaly Chorpita, Startup Projects Monitoring Model, Ph.D., associate professor, I. V.
Turchenko

Oleh Lototsky, The Algorithm for the Remainder of Multi-Bit Number Calculation for
Information Security Systems, S. V. lvasiev

Vitaly Bodnar, Cyber Incident Response System Based on YETI Platform, Doctor of
Technical Sciences, Professor, V. V. Yatskiv

Nazarii Gevko, The Objects Identification Method Based on Avrtificial Intelligence, S.
V. Ivasyev

Dmytro Kotyk, The Improved LSB Algorithm for Steganographic Transformation, S.
V. lvasiev

Petro Mukomela, The Attack Detection Algorithm Using Honeypot for the Internet of
Things, Doctor of Technical Sciences, Professor, V. V. Yatskiv

Ihor Mulyar, The Improvement of Decentralized Secure Application Development
Method Using Blockchain Technology, Doctor of Technical Sciences, Professor, V. V.
Yatskiv

Vasyl Pastushenko, Encryption Algorithm Based on the Elliptic Curves, T. G.
Tsavolyk
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Ihor Stasyuk, Penetration Testing Algorithms for Internet of Things, Ph.D., Professor,
V. V. Yatskiv

Victor Cheshun, The Algorithm for the Client-Bank System Based on High Entropy
Crypto Key Generators, Ph.D., Professor, V. V. Yatskiv

Yuriy Shkira, Square Root Search Algorithm for Cryptographic Transformations in
Information Security Systems, S. V. lvasiev

Nataliya Bilyk, Multichannel microprocessor system to control of unmanned aerial
drones group, Doctor of Technical Sciences, Professor, Y. M. Nikolaychuk

Serhiy Vorotylko, System of automated control of the technological process of baking
flour product, Ph.D., associate professor, N. Ya. Vozna

Nazar Glovyak, Automated control system for the glass production process, Doctor of
Technical Sciences, Professor, Y. M. Nikolaychuk

Nazarii Dovhopoliy, Software and hardware complex for measuring the voltage period
of the power supply network based on LabVIEW, Ph.D., associate professor, V.V.
Kochan

Viktor Kolodiy, Computer integrated management system of thermal object, Doctor of
Technical Sciences, Professor, Y. M. Nikolaychuk

Roman Kravets, Optimization of the automated system of heating of a private house,
Ph.D., associate professor, O. M. Zastavnyi

Oleg Krushelnytsky, Automated control system of city street lighting, Doctor of
Technical Sciences, Professor, Y. M. Nikolaychuk

Vitaly Lyulko, Optimization of the automated system of watering of plants, Ph.D.,
associate professor, N. Ya. Vozna

Natalia Martynyuk, Optimization of automated system of the lighting for common
areas of residential building, Ph.D., L. O. Dubchak

Yuriy Holod, Microcontroller managing system of audio data streams for multimedia
systems, Doctor of Technical Sciences, Professor, Y. M. Nikolaychuk

Volodymyr Makogin, Automated management system of digital read / write processes,
Ph.D., associate professor, N. Ya. Vozna

Vasyl Gumenyuk, The Protocols of Users and Smart Home Devices Interaction in 10T
Environment Using Augmented Reality, Ph.D., Professor, A. O. Sachenko

Rostyslav Zhmurko, Modeling the process of diagnostics of thermocouples using
LabVIEW, Ph.D., associate professor, V.V. Kochan

Oleg Momotyuk, Optimization of the automated control system of the electric drive of
the garage gate, Ph.D., L. O. Dubchak

Andriy Polishchuk, Computer-integrated monitoring system of agricultural machinery
movement, Ph.D., associate professor, O. M. Zastavny

Oleksandr Shkodych, Computer-integrated system for remote monitoring of
technological parameters of car washes, Ph.D., associate professor, O. M. Zastavny
Zoryana Shchyrba, Automated access control system for a server room, Ph.D., L. O.
Dubchak

Vitaly Benko, Automated inventory management system for a construction company,
Doctor of Technical Sciences, Professor, R. M. Pasichnik

Vitaly Hryga, System of automation of brewing process, Ph.D., associate professor, N.
Ya. Vozna

Maksym Lukashyk, Automated pay-car parking system, Ph.D., associate professor, N.
Ya. Vozna

Yuriy Radovets, Automated control system of the technological process for mineral
water spill, Ph.D., associate professor, O. M. Zastavnyi

Serhii Svorak, Automated management system of garbage thermal processing, Doctor
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[Internship 1]

[Internship 2]

[Internship 3]

[Internship 4]
[Internship 5]
[Internship 6]
[Internship 7]
[Internship 8]
[Internship 9]

[Internship 10]
[Internship 11]

[Internship 12]
[Internship 13]
[Internship 14]
[Internship 15]
[Internship 16]
[Internship 17]
[Internship 18]
[Internship 19]
[Internship 20]

[Internship 21]

of Technical Sciences, Professor, Y. M. Nikolaychuk

Intership of Staff, PhD Students and Students

Staff Intership

Pavlo Bykovyy, associate professor of the Department of Information and Computing
Systems and Management, Web Design Studio "Artes", September-October 2020.
Gryhoriy Hladii, associate professor of the Department of Information and
Computing Systems and Management, PE "MAGNETIKVAN", September-October
2020.

Andriy Karachka, associate professor of the Department of Information and
Computing Systems and Management, Svitlocentr LLC, September-October 2020.

Student Intership

Roman Komarnytskyi, FOP Pyrig F.E. / Wise Solutions, Ternopil, Ph.D., Associate
Professor, N. G. Yatskiv

Roman Madarash, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Nazar Melnyk, AVIDI TECHNOLOGIES LIMITED, Ternopil, Ph.D., associate
professor, N. G. Yatskiv

Oleksandr Bondar, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Vitaliy Vygnanets, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Yuriy Zubal, Research Institute of Intelligent Computer Systems of TNEU, Ternopil,
candidate of technical sciences, associate professor, N. G. Yatskiv

Oleg Kachmar, Relokia LLC, Ternopil, Ph.D., associate professor, N. G. Yatskiv
Ivan Kit, Research Institute of Intelligent Computer Systems of TNEU, Ternopil,
candidate of technical sciences, associate professor, N. G. Yatskiv

Dmytro Nesplyak, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Rostyslav Pereviznyk, PE "Aity-Sfera", Lviv, Ph.D., associate professor, N. G.
Yatskiv

Bohdan Sadovy, Research Institute of Intelligent Computer Systems TNEU,
Ternopil, candidate of technical sciences, associate professor, N. G. Yatskiv

Andriy Turchenko, Nuralogix Corporation, Toronto, Canada, Ph.D., Associate
Professor, N. G. Yatskiv

Hanna Khomin, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Petro Chaykivskyi, FOP Shevchenko O.1., Ternopil, Ph.D., associate professor, N. G.
Yatskiv

Tadei Chervonyak, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Ph.D., Associate Professor, N. G. Yatskiv

Valentyn Domanskyi, "Vice Engineering” LLC, Ternopil, Doctor of Economics,
Associate Professor, H.M. Gladiy

Dmytro Lendyuk, Communal Institution of the Ternopil Regional Council, Doctor of
Economic Sciences, Associate Professor, H.M. Gladiy

Tymofiy Gadevych, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Doctor of Economics, Associate Professor, H. M. Gladiy

91



ICS Annual report 2020

[Internship 22] Oleg Dulishkovich, Kromtech Alliance Corp, Ternopil, Doctor of Economics,
Associate Professor, H.M. Gladiy

[Internship 23] Volodymyr Zhabyuk, Kromtech Alliance Corp, Ternopil, Candidate of Economic
Sciences, Associate Professor, H.M. Gladiy

[Internship 24] Maryan Lylyk, Research Institute of Intelligent Computer Systems of TNEU,
Ternopil, Doctor of Economics, Associate Professor, H.M. Gladiy

[Internship 25] Valentyna Makhnitska, Comfort Trend LLC, Lviv, Candidate of Economic Sciences,
Associate Professor, H. M. Gladiy

[Internship 26] 1hor Oprysak, Comfort Trend LLC, Lviv, Candidate of Economic Sciences, Associate
Professor, H. M. Gladiy

[Internship 27] Ivan Pashchuk, FOP Stepanenko A.V., Ternopil, candidate of economic sciences,
associate professor, H. M. Gladiy

[Internship 28] Roman Skrypets, "Vebitel" LLC, Lviv, Candidate of Economic Sciences, Associate
Professor, H. M. Gladiy

[Internship 29] Tatyana Furcha, FOP Pirig F.E. / Wise Solutions, Ternopil, Doctor of Economics,
Associate Professor, G. M. Gladiy

[Internship 30] Vitaly Chorpita, Comfort Trend LLC, Lviv, Candidate of Economic Sciences,
Associate Professor, H. M. Gladiy
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[Publ 1].
[Publ 2].
[Publ 3].
[Publ 4].
[Publ 5].
[Publ 6].

[Publ 7],

[Publ 8],

[Publ 9].

[Publ 10].

[Publ 11].

[Publ 12].

[Publ 13].

[Publ 14].

6. PUBLICATIONS

Monographs (Parts of Monographs), Books (Parts of Books)

TeopeTnko-MeTOA0I0TYHI OCHOBH KOMIT IOTEpPHUX 0a3 3HaHb B €KOHOMIlli: MOHOTpadisl.
3a pen. C. I1. Pinmu. — Ipnine: YDPCY, 2020. 177 ¢. ISBN 966-574-133-0.
Kpucosaruii A L., I'yneit A.L, fzmok b.O., Jlin’saina-I'onyapenko X.B., MakcumoBu4
B.I. OcnoBu udposoi exonomiku. THEY, 2020, 272 c.

JIi’ snina-I'onuapenko X.B. [Ipaktukym 3 aucuumuiing “Mamunae Hapuanas” . 3YHY,
2020, 127 c.

Jlengroxk T.B. OnopHuii xoHCcneKT nekuiit 3 aucuumiinu «udposa Tpancdopmartisy.
3YHY, 2020, 124 c.

Bosna H.A. Teopis, meToau Ta 3aco0u CTpyKTypu3allii momidyHKIIOHATBHUX JaHUX Y
pO3MoALIeHIX KOoMIT FoTepHHX cucteMax. Bunasaunrso ®O-IT [lInak B.b., 2020, 40 c.
Bognap /1. 1., Bosusak O. I'. MeTogu4Hi BKa3iBKH JIO MPAKTUYHUX 3aHATH 3 KYypCY
«Maremarnunuit ananizy (psan). Tepronins: CMIT TAMII, 2020. — 60 c.

. 3aropomusa, II. buxosuii, X. Jlin'suina-I'onuapenko, B. Jopom, I. Kirt, A.
KanboBchkwit, 3a penakuieto mpod. Cauenka Anarounis OnexciiioBuya. Metoau ta 3acobu
imenTudikanii Ta xmacudikamii 00'€KTiB 32 XapaKTEPHUMH TOYKAMH iX KOHTYpIB. -
Tepuomine : Exonomiuna nymka 3YHY, 2020. - 164 c.

Journal Papers

Anfilets S., Bezobrazov S., Golovko V., Sachenko A., Komar M., Dolny R., Kasyanik V.,
Bykovyy P., Mikhno E., Osolinskyi O. Deep Multilayer Neural Network for Predicting
the Winner of Football Matches. International Journal of Computing. 2020, Volume 19,
Issue 1, pp. 70-77.

Golovko V., Kroshchanka A., Bezobrazov S., Komar M., Sachenko A. Deep
Convolutional Neural Network for Detection of Solar Panels // Lecture Notes on Data
Engineering and Communications Technologies. Data-Centric Business and Applications
— Evolvements in Business Information Processing and Management. — 2020. — P. 1-20.
https://doi.org/10.1007/978-3-030-43070-2_17

Golovko V., Kroshchanka A., Komar, M. Sachenko A. Neural Network Approach for
Semantic Coding of Words // Advances in Intelligent Systems and Computing. — 2020. —
V01.1020. — P. 647-658. https://doi.org/10.1007/978-3-030-26474-1_45
Hovorushchenko T., Herts, A., Ye. Hnatchuk, Sachenko O. Supporting the decision-
making about the possibility of donation and transplantation based on civil law ground.
Advances in Intelligent Systems and Computing. 2021. Vol.1246. Pp. 357-376 //
https://link.springer.com/chapter/10.1007/978-3-030-54215-3 23

Hovorushchenko T., Herts A., Hnatchuk Ye., Sachenko O. Supporting the decision-
making about the possibility of donation and transplantation based on civil law ground.
Advances in Intelligent Systems and Computing. 2021. Vol.1246. Pp. 357-376 //
https://link.springer.com/chapter/10.1007/978-3-030-54215-3 23.

Savenko O., Sachenko A., Lysenko S., Markowsky G., Vasylkiv N. Botnet Detection
Approach Based on the Distributed Systems. International Journal of Computing, vol. 19,
no. 2, pp. 190-198, Jun. 2020. https://computingonline.net/computing/article/view/1761
Zahorodnia D., Bykovyy P., Sachenko A., Krylov V., Shcherbakova G., Kit I., Kaniovskyi
A., Dacko M. Analysis of Objects Classification Approaches Using Vectors of Inflection
Points. Advances in Intelligent Systems and Computing (\VVol. 1020, 2020, pp. 148-157).
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Innovation Project Team. Scientific Journal of Astana IT University, 2020, pp. 35-50,
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Adamiv O., Adamiv S., Koval V., Andriychuk 1., Ostroverkhov V. Semantic Core
Building of a Site Based on Clustering Algorithms. 2020 10th International Conference
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Lytvynenko V. Predicting the Protein Tertiary Structure by Hybrid Clonal Selection
Algorithms on 3D Square Lattice. Proceedings of the 15th International Conference on
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Machine Learning Technologies and Data Science Workshop 2020, Vol. 2631, 2020, pp.
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Lipyanina H., Maksymovych V., Sachenko A., Lendyuk T., Fomenko A., Kit I. Assessing
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167-187. https://doi.org/10.1007/978-3-030-61656-4_11
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Sachenko A., Grzeszczyk K., Kochan V., Ivakhiv O., Osolinskyi O., Nakonechnyi M.,
Kopania L., Vyshnia V., Novosad S., Kochan O. The Method of Neural Network Control
Over The Process of Manufacturing Foil Solar Panels, IEEE 2nd International Conference
on System Analysis & Intelligent Computing (SAIC), Kyiv, Ukraine, 2020, pp. 1-6, doi:
10.1109/SAIC51296.2020.9239224

Sachenko A., Osolinskyi O., Dobrowolski M., Bykovyy P., Kochan V. Development of
the Flexible Traffic Control System Using the LabView and ThingSpeak. Proceedings of
the 11th IEEE International Conference on Dependable Systems, Services and
Technologies (DESSERT’2020). — Kyiv, Ukraine, 2020, pp. 326-330. doi:
10.1109/DESSERT50317.2020.9125036.

Sokulskyi O., Hilevska K., Chumakevych V., Ptashnyk V., Tryhuba A. and Sachenko A.,
"The Internet of Things Solutions in the Investigation of Urban Passenger Traffic and
Passenger Service Quality,” 2020 IEEE European Technology and Engineering
Management Summit (E-TEMS), Dortmund, Germany, 2020, pp. 1-5, doi: 10.1109/E-
TEMS46250.2020.9111658.

Soprun O., Bublyk M., Matseliukh Yu., Andrunyk V., Chyrun L., Dyyak I., Yakovlev A.,
Emmerich M., Osolinsky O., Sachenko A. Forecasting Temperatures of a Synchronous
Motor with Permanent Magnets Using Machine Learning. CEUR Workshop Proceedings
(CEUR-WS.org) MoMLeT+DS 2020 Modern Machine Learning Technologies and Data
Science Workshop 2020, pp. 95-120. ISSN 1613-0073. http://ceur-ws.org/\Vol-
2631/paper8.pdf

Turchenko V., Kit I., Osolinskyi O., Zahorodnia D., Bykovyy P., Sachenko A. loT Based
Modular Grow Box System Using the AR, International Conference Problems of
Infocommunications. Science and Technology, PIC S&T'2020, 6-9 October 2020,
Kharkiv, Ukraine, pp 00-00.

Vasylkiv N., Dubchak L., Sachenko A. Estimation Method of Information System
Functioning Quality Based on the Fuzzy Logic. CEUR Workshop Proceedings (CEUR-
WS.org) MoMLeT+DS 2020 Modern Machine Learning Technologies and Data Science
Workshop 2020, pp. 40-56. ISSN 1613-0073.

Vasylkiv N., Dubchak L., Sachenko A., Lendyuk T., Sachenko O. Fuzzy Logic System
for IT Project Management. Proceedings of the 2nd International Workshop on
Information-Communication Technologies & Embedded Systems (ICTES 2020), 2020,
pp. 138-148. ISSN 1613-0073. Electronic copy at: http://ceur-ws.org/Vol-
2762/paper9.pdf

Vasylkiv N., Turchenko I., Dubchak L. Fuzzy Model of the IT project Environment
Impact on its Completion. 2020 10th International Conference on Advanced Computer
Information Technologies (ACIT 2020) September, 16-18, 2020, Deggendorf, Germany.
— PP. 302-305. doi: 10.1109/ACIT49673.2020.9208914.

Yatskiv N., Yatskiv S., Vasylyk A. Method of Robotic Process Automation in Software
Testing Using Artificial Intelligence. In 10th International Conference on Advanced

97



[Publ 66].

[Publ 67].

[Publ 68].

[Publ 69].

[Publ 70].

[Publ 71].

[Publ 72].

[Publ 73],

[Publ 74].

[Publ 75].

[Publ 76].

98

ICS Annual report 2020

Computer  Information  Technologies  (ACIT), (pp.  501-504). IEEE.
https://ieeexplore.ieee.org/document/9208806

Yatskiv V., Kulyna S., Bykovyy P., Maksymyuk T., Sachenko A. Method of Reliable
Data Storage Based on Redundant Residue Number System. Proceedings of the 5th IEEE
International Symposium on Smart and Wireless Systems within the International
Conferences on Intelligent Data Acquisition and Advanced Computing Systems, 17-18
September 2020, Dortmund, Germany, pp.189-192.

Yatskiv, V., Kulyna, S., Yatskiv, N., Kulyna, H. Protected Distributed Data Storage
Based on Residue Number System and Cloud Services. In 2020 10th International
Conference on Advanced Computer Information Technologies (ACIT) (pp. 796-799).
IEEE. https://ieeexplore.ieee.org/document/9208849

Zashcholkin K., Drozd O., Ivanova O., Bykovyy P. Formation of the interval stego key
for the digital watermark used in integrity monitoring of FPGA-based systems. The 1st
International Workshop on Intelligent Information Technologies & Systems of
Information Security (IntellTSIS-2020). Khmelnytskyi, Ukraine, June 10 — 12, 2020.
CEUR Workshop Proceedings, Vol. 2623, pp. 267-276. http://ceur-ws.org/\Vol-
2623/paper23.pdf
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nomnosineil. Bopoxta, 26 mororo — 1 6epe3ns 2020 poky. — IBano-®pankisebk: J[BH3
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bapcekuii A.P., JlaBmeroBa A.fl. JlocmimkeHHS METOMIB Ta 3aco0iB 0e3MEeYHOro
BI/IIAJIEHOTO JTOCTYITY /10 00’ €KTIB yIpaBiiHHs 301pHUK MaTepialiB MPoOJIeMHO-HAYKOBOT
MDKTramy3eBoi KOH(pEpeHIlii « ABTOMaTH3allls Ta KOMIT FOTEPHO-IHTETPOBaH1 TEXHOJIOT11»
(AKIT —2020), Tepuromins, 2020. -156 c. 123-127.

Imyx B.L., [daBneroBa A.fl. Po3poOka anroputmy KoMmIpecii Bi3yaJbHHX JIaHHX B
iHpopmamiiHuX cuctemMax 30IpHHK MaTepialiB HAYKOBO-NIPAKTHYHOI KOH(MepeHIii
MOJIOJIUX BUCHHX, aCIIPaHTIB Ta CTyNeHTIB «KibepOesneka Ta KOMIT IOTepHO-1HTErPOBaHi
texnonorii» (KBKIT -2020), Tepromins, 2020. — ¢. 106-109.

M.JI. T'munceka, J[.B.JlickoBenpkuii, C.B. IBacheB ANTOPUTM KOIyBaHHS IPOCTHX
Oaratopo3psaHuX 4yucen 30ipHUK MaTepiamiB HaykoBoi KoHdepeHIi «Kidepbe3neka Ta
koM totepHo-iHTerposati TexHosorii» (KBKIT — 2019). —Tepuomine. —2019. C.21-24.
H.A. Credypak, P.b. Jlumamescokuii., O.4 Jlotoupkwuii., FO.I1. MonsiBuuk C.B. IBackeB
EdexTuBHMI anropuT™M BHM3HAUYEHHS 3alUIIKy 0araTopo3psiiHOrO JBIHKOBOIO dYHCIa
30ipHHK MaTepiaiB HaykoBoi KoH(pepeHii «KibepOesneka Ta KOMIT I0TEpHO-IHTETPOBaH1
texHouorii» (KBKIT — 2019). —Tepuomnins. —2019. C.21-24

B.M. Ky3uk, C.B. Kynbunnceka, JI.I. Mananuayk, C.B. IBackeB Criocobu KomyBaHHS
iH(QopMaIIHHUX TTOTOKIB B KOMIT IOTEPHUX CHCTEMaX Ha OCHOBI TEOPETHKO — YUCIOBHUX
6asuciB Pamemaxepa ta Kpectencona 30ipHMK MaTepianiB HayKoBOi KOHQepeHIil
«Kibepbesmeka Ta koM rorepHO-iHTerpoBani TexHojorii» (KBKIT — 2019). —TepHoris.
—2019. C.50-56.

0.0. YUy6eit, A.3. Lllymcokwuii, C.B. IBackeB Bu3HaueHHs iHTEpBaIbHOTO PillIEHHS 3a/1a4i
daxTopusaii s KpunrorpadiuHux cucreM 30ipHUK MaTepialliB HAyKOBOi KOH(pEepeHIIil
«Kibepbesmeka Ta koM rorepHO-iHTerpoBani TexHojorii» (KBKIT — 2019). —TepHorib.
—2019. C.95-99.

S.M.Hukonaituyk, O.b.IlocBaroscrka, C.B. IBackeB IIpuctpiii KOMIIAaKTHOT'O KOAYBAaHHS
0araTopo3psiIHUX MPOCTUX uYMcen 3O0IpHUK MaTepialniB  HAyKoBOi KoHdepeHIil
«Kibepbesmeka Ta koM rorepHO-iHTerpoBani TexHojorii» (KBKIT — 2019). —TepHoris.
—2019. C.99-105.

Credypax H.A., Hlkipa FO.P., IBacres C.B., byazaniscbka H.M. Anroput™ 3HaxopkeHHS
KOpEeHsl KBaJlpaTHOro 30IpHUK MaTepialiB HaAyKOBO-NIPAKTUYHOI KOH(EPEeHIiT MOJIOIuX
BUEHHMX, acmipaHTiB Ta cTyAeHTiB «KibepOesneka Ta KOMI IOTEpHO-IHTETPOBaHI
texnoJjorii» (KBKIT-2020), 2020. — C.41-47.

Huxonaituyk .M., IBackeB C.B., IlocBsatoBcbka O.b., Tomunmmu O.b. Ilpuctpiit
¢dakropusanii Oarato po3pAaHUX uyucesn 30IpHUK MaTepiajliB HayKOBO-TIPAKTUYHOI
KOH(epeHIil MOJIOAUX BUEHHUX, acmipaHTiB Ta cTylaeHTiB «KibepOesneka Ta
KOMIT foTepHO-iHTerpoBani Texuosoriiy (KBKIT-2020), 2020. — C.47-53.

Kosans O.l., buxosuii I1.€, Apxutko O.B., bomak C.B., Tuxomiz M.B. 3anaui
ONTHUMI3alil PYHKIIOHATbHO-BAPTICHUX XapaKTEPUCTUK CUCTEM TPUBOXKHOI CUTHATI3aIli
30ipHMK MaTepiaiiB IpoOIeMHOT HAyKOBOI MIXKIaiay3eBoi KOH(pepeHIIil « ABToOMaTH3a1lis
Ta KOMIT 10TepHO-iHTerpoBaHi TexHomorii» (AKIT-2020). — TepHonins, 2020.— C.150-
157.

Kosane O.1., bukosuii I1.€, Kopaminceka 1.I., Crenbko H.b., AABopcrka I'.C. Cyuachi
KOMIUIEKCHI cucteMu Oesneku 00’ekTiB 30ipHHK MaTepianiB MpoOJeMHOT HayKOBOT
Mikrany3eBoi koH@epeHnuii «KibepOesneka Ta KOMI IOTEPHO-IHTETPOBaHI TEXHOJIOTII»
(KBKIT-2020). — TepHuomins, 2020. — C.25-27.

Suxis B.B., boituyk B.B., bonnap B.M., Mykomena M.I1. PearyBanHs Ha IHUUIEHTH
kibepOe3nexku Ha OcHOBI IuatgopMm kiacy threat intelligence 30ipHMK MartepiaiiB
nmpoOJeMHOT HayKoBOi Mikramy3eBoi koHpepeHmii «KiGepbesneka Ta KOMIT IOTEPHO-
interposani texnosorii» (KbKIT-2020). — Tepromins, 2020. — C.7-11.

Sukis H.I'., buk A.b., Mykomena M.IIL., bognap B.M. Bukopucranus npuMaHOK aJs
BUSIBIICHHS aTaK Ha MPUCTPOi IHTepHeT-pedel 301pHUK MaTepiaiiB MpoOIeMHOI HayKOBOi
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Mikrany3eBoi koH¢pepeHiii «KiGepOe3neka Ta KOMIT IOTEpPHO-IHTETPOBaHI TEXHOJIOT1»
(KBKIT-2020). — Tepromins, 2020. — C.27-30.

Yatskiv V., Kulyna S., Yatskiv N., Kulyna H. Protected Distributed Data Storage Based
on Residue Number System and Cloud Services. In 2020 10th International Conference
on Advanced Computer Information Technologies (ACIT) (2020, (pp. 796-799). (Scopus
https://ieeexplore.ieee.org/document/9208849).

Koval V., Yatskiv V., Yakymenko I., & Zahorodnia D. A Lossless Image Compression
Algorithm Based On Group Encoding. In 10th International Conference on Advanced
Computer  Information  Technologies  (ACIT)  (pp. 871-874).  (Scopus
https://ieeexplore.ieee.org/document/9208909).

Cheshun V., Muliar 1., Yatskiv V., Shevchuk R., Kulyna S., & Tsavolyk T. Safe
Decentralized Applications Development Using Blockchain Technologies. In 10th
International Conference on Advanced Computer Information Technologies (ACIT) (pp.
800-805). (Scopus https://ieeexplore.ieee.org/document/9208830).

Yatskiv V., Kulyna S., Bykovyy P., Maksymyuk T., & Sachenko A. Method of Reliable
Data Storage Based on Redundant Residue Number System Proceedings of the 4th IEEE
International Symposium on Wireless Systems within the International Conferences on
Intelligent Data Acquisition and Advanced Computing Systems, IDAACS-SWS. (in print)
Kasianchuk M., Yakymenko I., Gomotiuk O., Tereshchuk G., lvasiev S., & Basistyi P.
Elgamal crypto-algorithm on the basis of the vector-module method of modular
exponentiation and multiplication Proceedings of the XV-th International Conference on
Advanced Trends in Radioelecrtronics, Telecommunications and Computer Engineering
(TCSET).—L’viv—Slavske.— 2020. — P.926-929.
https://ieeexplore.ieee.org/document/9088716.

Ivasiev S., Kasyanchuk M., Yakymenko I., Gomotiuk O., Shylinska I., & Bilovus L.
Algorithmic Support for Rabin Cryptosystem Implementation Based on Addition
Proceedings of the 10th International Conference “Advanced Computer Information
Technology (ACIT  2020)”, (Deggendorf, Germany). - P. 779-782.
https://ieeexplore.ieee.org/document/9208923.

Yakymenko I., Kasianchuk M., Ivasiev S., Shevchuk R., Batko Yu., Vasylkiv V. Method
for Determining Prime and Relatively Prime Numbers of 2n+k Type Based on the
Periodicity Property Proceedings of the 10th International Conference “Advanced
Computer Information Technology (ACIT 2020)” (Deggendorf, Germany). — P. 751-754.
https://ieeexplore.ieee.org/document/9208812.

Kasianchuk M., Karpinski M., Kochan R., Karpinskyi V., Litawa G., Shylinska 1.,
Yakymenko I. Developing Symmetric Encryption Methods Based On Residue Number
System And Investigating Their Cryptosecurity. IACR Cryptol. ePrint Arch. — 2020. — P.
589 (Scopus). https://eprint.iacr.org/2020/589.pdf

Nykolaychuk Y., Davletova A., Humennyi P., Vozna N., Pitukh I., Zastavnyy O.
Structures and characteristics of high-performance multi-bit streaming multiplayers.
Proceeding of the 10th International Conference on Advanced Computer Information
Technologies Deggendorf, Germany, 16-18 September 2020. — p. 323-326.
https://ieeexplore.ieee.org/document/9209006.

Pitsun O., Berezsky O., Dubchak L., Berezka K., Dolynyuk T., Derish B. Cytological
Images Clustering of Breast Pathologies. Proceedings of the IEEE International
Conference «Computer Science and Information Technologies» CSIT 2020, Zbarazh-
Lviv. Ukraine — 23-26 September, 2020. Vol. 1. — P. 62-65.

Berezsky O., Pitsun O, Dubchak L., Berezka K. Dolynyuk T., Derish B. Cytological
Images Clustering. In book: Advances in Intelligent Systems and Computing, Publisher:
Springer, 2020. Pp. 33-47.
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Vasylkiv, N., Dubchak, L., Sachenko, A. Estimation method of information system
functioning quality based on the fuzzy logic CEUR Workshop Proceedings, 2631, pp. 40-
56.

Mensuuk A.M., Jlabop M.IO., Pomaniok M.B. Tumunmmn B.C. Marematuuyne ta
mporpaMHe 3a0e3MEYCeHHsI MONIYKY KJIOHIB KOJy Ha OCHOBI CEMaHTUYHHMX METOIIB
Marepianu mkoau-ceMinapy Mosiogux BueHux 1 cryaeHTiB CIT’2020. — TepHominb:
3VYHY, 2020.

M. Dyvak, A. Melnyk, A. Kovbasistyi, R. Shevchuk, O. Huhul and V. Tymchyshyn
Mathematical Modeling of the Estimation Process of Functioning Efficiency Level of
Information Web-Resources Proc. of the 2020 10th International Conference on
Advanced Computer Information Technologies (ACIT), Deggendorf, Germany, 2020, pp.
492-496, IEEE Xplore Digital Library, doi: 10.1109/ACI1T49673.2020.9208846.

M. Susla, R. Pasichnyk, A. Melnyk, N. Pasichnyk, O. Vasylkiv and O. Androshchuk
"Formalization of Scientific Researches Results in Corporate Knowledge Bases As a Tool
of Their Accumulation,” 2020 10th International Conference on Advanced Computer
Information Technologies (ACIT), Deggendorf, Germany, 2020, pp. 488-491, doi:
10.1109/ACIT49673.2020.9208863.

U. Jahn et al., "A Recommendation for a Systems Engineering Process and System
Architecture for UAS," 2020 IEEE 3rd International Conference and Workshop in Obuda
on Electrical and Power Engineering (CANDO-EPE), 2020, pp. 000091-000096, doi:
10.1109/CANDO-EPE51100.2020.9337752.

B. Ngereja, B. Hussein, K. H. Jorgensen Hafseld and C. Wolff, "A Retrospective Analysis
of the Role of Soft Factors in Digitalization Projects: Based on a Case Study in a Public
Health Organization in Trondheim-Norway," 2020 IEEE European Technology and
Engineering Management Summit (E-TEMS), 2020, pp. 1-7, doi: 10.1109/E-
TEMS46250.2020.9111790.

M. Stampa et al., "A Scenario for a Multi-UAV Mapping and Surveillance System in
Emergency Response Applications,” 2020 IEEE 5th International Symposium on Smart
and Wireless Systems within the Conferences on Intelligent Data Acquisition and
Advanced Computing Systems (IDAACS-SWS), 2020, pp. 1-6, doi: 10.1109/IDAACS-
SWS50031.2020.9297053.

Jahn, Uwe, Daniel Hel3, Merlin Stampa, Andreas Sutorma, Christof Rohrig, Peter Schulz,
and Carsten Wolff. 2020. "A Taxonomy for Mobile Robots: Types, Applications,
Capabilities, Implementations, Requirements, and Challenges™ Robotics 9, no. 4: 109.
https://doi.org/10.3390/robotics9040109.

P. Schulz, N. Sleibi, P. Tendyra, A. Aldaghamin and C. Wolff, "Cloud Connectivity of a
Distributed Cyber Physical Test System," 2020 IEEE 6th World Forum on Internet of
Things (WF-10T), 2020, pp. 1-5, doi: 10.1109/WF-10T48130.2020.9221325.

Matthias Linnemann, Klaus-Peter Priebe, André Heim, Carsten Wolff, Jadran Vrabec,
Experimental investigation of a cascaded organic Rankine cycle plant for the utilization
of waste heat at high and low temperature levels, Energy Conversion and Management,
volume 205, 112381, 2020, https://doi.org/10.1016/j.enconman.2019.112381.

S. K. Anjum and C. Wolff, "Integration of Agile Methods in Automotive Software
Development Processes,” 2020 IEEE 3rd International Conference and Workshop in
Obuda on Electrical and Power Engineering (CANDO-EPE), 2020, pp. 000151-000154,
doi: 10.1109/CANDO-EPE51100.2020.9337750.

L. S. Pinilla, S. Bengfort, N. Mikhridinova, N. L. de Lacalle, C. Wolff and N. T.
Gandarias, "Patterns for International Cooperation between Innovation Clusters. Cases of
CFAA and ruhrvalley," 2020 IEEE European Technology and Engineering Management
Summit (E-TEMS), 2020, pp. 1-7, doi: 10.1109/E-TEMS46250.2020.9111695.
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Carsten Wiecher, Sergej Japs, Lydia Kaiser, Joel Greenyer, Roman Dumitrescu, Carsten
Wolff. Scenarios in the loop: integrated requirements analysis and automotive system
validation

MODELS '20: Proceedings of the 23rd ACM/IEEE International Conference on Model
Driven Engineering Languages and Systems: Companion Proceedings, October 2020,
Article No.: 35, pp. 1-10, https://doi.org/10.1145/3417990.3421264.

M. Bazzal, L. Krawczyk, R. P. Govindarajan and C. Wolff, "Timing Analysis of Car-to-
Car Communication Systems Using Real-Time Calculus: A Case Study," 2020 IEEE 5th
International Symposium on Smart and Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS), 2020,
pp. 1-8, doi: 10.1109/IDAACS-SWS50031.2020.9297100.

Golenkov V., Guliakina N., Golovko V., Krasnoproshin V. (2020) Artificial Intelligence
Standardization Is a Key Challenge for the Technologies of the Future. In: Golenkov V.,
Krasnoproshin V., Golovko V., Azarov E. (eds) Open Semantic Technologies for
Intelligent System. OSTIS 2020. Communications in Computer and Information Science,
vol 1282. Springer, Cham. https://doi.org/10.1007/978-3-030-60447-9 1

Golovko V., Kroshchanka A., Komar M., Sachenko A. (2020) Neural Network Approach
for Semantic Coding of Words. In: Lytvynenko V., Babichev S., Wojcik W., Vynokurova
0., Vyshemyrskaya S., Radetskaya S. (eds) Lecture Notes in Computational Intelligence
and Decision Making. ISDMCI 2019. Advances in Intelligent Systems and Computing,
vol 1020. Springer, Cham. https://doi.org/10.1007/978-3-030-26474-1_45

Golovko V., Kroshchanka A., Kovalev M., Taberko V., Ivaniuk D. (2020) Neuro-
Symbolic Artificial Intelligence: Application for Control the Quality of Product Labeling.
In: Golenkov V., Krasnoproshin V., Golovko V., Azarov E. (eds) Open Semantic
Technologies for Intelligent System. OSTIS 2020. Communications in Computer and
Information Science, vol 1282. Springer, Cham. https://doi.org/10.1007/978-3-030-
60447-9_6

Drozd, O., Zashcholkin, K., Martynyuk, O., Drozd, J., Sulima, Y., Development of ICT
Models in Area of Safety Education, Proceedings of the 2020 IEEE East-West Design and
Test Symposium, EWDTS 2020, 2020.

Zashcholkin, K., Drozd, O., Shaporin, R., Ivanova, O., Drozd, M., Co-Embedding
Additional Security Data and Obfuscating Low-Level FPGA Program Code, Proceedings
of the 2020 IEEE East-West Design and Test Symposium, EWDTS 2020, 2020.

Drozd, O., Romankevich, V., Kuznietsov, M., Drozd, M., Martynyuk, O., Using Natural
Version Redundancy of FPGA Projects in Area of Critical Applications, Proceedings of
the 2020 IEEE 11th International Conference on Dependable Systems, Services and
Technologies, DESSERT 2020, 2020, pp. 58-64.

Drozd, O., Perebeinos, I., Martynyuk, O., Ivanova, O., Drozd, M., Hidden Fault Analysis
of FPGA Projects for Critical Applications, Proceedings of the 15th International
Conference on Advanced Trends in Radioelectronics, Telecommunications and Computer
Engineering, TCSET 2020, 2020, pp. 467-471.

Drozd, O., Zashcholkin, K., Martynyuk, O., Ivanova, O., Drozd, J., Development of
checkability in fpga components of safety-related systems, CEUR Workshop Proceedings,
2020, 2762, pp. 30-42.

Kvaterniuk S., Petruk V., Kochan O., Frolov V. (2020) Multispectral Ecological Control
of Parameters of Water Environments Using a Quadrocopter. In: Kroleczyk G., Wzorek
M., Krél A., Kochan O., Su J., Kacprzyk J. (eds) Sustainable Production: Novel Trends
in Energy, Environment and Material Systems. Studies in Systems, Decision and Control,
vol 198. Springer, Cham. https://doi.org/10.1007/978-3-030-11274-5_6
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Patents

. M. Huxomnaituyk, JaBneroa A.f., ['pura B.M. Marpuunuii nepemHoxxyBau. Ilar.
120413 Vkpaina MIIK GO6F 7/52 (2006.01) Matpuunuii nepemHoxyBad / Ne
a201810298; 3asBn. 17.10.2018; omy6m. 25.11.2019, bron.Ne 22

Huxonanuyk .M., Bozna H.f., laBneroBa A.S. Jloriunmii enemeHT «Bukirodaroue
ABO» 3 mapadazuumu Buxomamu. Ilat. 138509 Vkpaina MIIK GO6F 7/00 (2019.01)
Jloriunmii enement «Buxmouatoue ABO» 3 mapadazaumu Buxomamu / Ne u201906187;
3a51871.03.06.2019; omy6u1. 25.11.2019, Brom.Ne 22.

[Tactyx T.I., Huxonaiiuyk JI.M., Bozna H.{., Boponuu A.P., Cerin A.L. Ilpuctpiii ais
Bu3HavyeHHs eHrporii. [Tar. nva KM 137902 Ykpaina MIIK GO6F 17/00 (2006) Ilpuctpiit
Uit BU3HaUeHHs entportii / Ne u201904263; 3assn. 22.04.2019; ony6:1. 11.11.2019, 6rom.
Ne 21

Bozna H.{., I'pura B.M., KpynikoBcekuii b.b., Hukomnaituyk .M., [laBnetoBa A.fl.
[TepemHOXyBa4 MOTOKIB 6araropo3psinuux nanux. [1ar.142006 Ykpaina MIIK GO6F 7/52
(2006.01) TlepemHOxyBau TOTOKIB Oararopo3psanux manux / Ne u201910087 3asmi.
30.09.2019; omy61. 12.05.2020, bron. Ne 9/2020.

Boszna H.A., Cumop A.l, Huxonaituyk S.M. Pi3HUIIEBO-MOIYJIbHHI KBaApaTop.
[TaT.121353 VYkpaina MIIK GO6F 7/552 (2006.01), GO6F 7/57 (2006.01) Pi3nuneso-
MoaynbHMA kBaapaTop / Ne a201809552 3assi. 24.09.2018; omy6s. 12.05.2020, bron. Ne
9/2020.

B.C. Xapuenko, I'.B. ®ecenko, A.O. Cauenko, B.B. Kouan, A.B. ['opbenko. Cucrema
MoniTopunry aBapiii AEC / Ilatrent Ha kopucHy monens 134592: MIIK GO6F7/00. Ne
u201812555; 3asBn. 17.12.2018; omy6m. 27.05.2019.

Konpan I'kemrak, B.B. Kogan, A. O. Cauenko, O. P. Ocomiacekuii, O. B. Kouan. Crioci6
BUSBIICHHSI TPAHCIOPTHUX Je(EeKTiB EHEProreHepylurnx IMaHelell  COHSYHHX
Oarapeii. [larent Ykpainu Ha kopucHy mojaenb Ne 138521, MIIK (2019.01) GO1D 21/00.
Ne u 2019 06310; 3asBn. 06.06.2019, omy6:. 25.11.2019, Brom.Ne 22

Hpo3n O.B., Cauenko A.O., 3aropoaus J1.1., bukosuii [1.€., Kit I.P. [TarenT Ha BuHaxiq
Neo 122617 Vxpaina, MIIK GO6F 7/52, GO6F 7/523, GO6F 7/544, (2006.01). IIpuctpiii
1 06po6ku pynkuii. Nea2019 02279; 3agsneno 06.03.2019; Ony6a. 10.07.2019, bro.
Ne 13; 10.12.2020, Bron. Ne 23.
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7. PARTICIPATION IN CONFERENCES, SYMPOSIUMS AND
WORKSHOPS, AND RESEARCH VISITS

Conferences

[Visit1] 40 International Conference “ELECTRONICS and NANOTECHNOLOGY
(ELNANO-2020)", 22-24 April 2020, Kyyiv, Ukraine
- Volodymy Kochan - Anatoly Sachenko
- Oleksandr Osoliskyi

[Visit2] International Conference on Intelligent Information Technologies &amp; Systems
of Information Security (IntellTSIS 2020)
- Pavlo Bykovyy - Anatoliy Sachenko
- Oleksandr Drozd - Kaostiantyn Zashcholkin
- George Markowsky

[Visit3]  Summer School FH Dortmund, 29 June - 3 July 2020, Online
- Anatoliy Sachenko - Pavlo Bykovyy

[Visit4] IEEE European Technology and Engineering Management Summit (E-TEMS),
Dortmund, Germany, 2020
- Mykhailo Dombrowski - Oleg Sachenko
- Zbyshek Dombrowski - Carsten Wolff
- Anatoliy Sachenko

[Visit5] 15th International Conference on Advanced Trends in Radioelecrtronics,
Telecommunications and Computer Engineering (TCSET), Lviv-Slavske, Ukraine,
February 25-29, 2020
- Anatoliy Sachenko - Stepan lvasiev

[Visit 6] International Conference on Modern Machine Learning Technologies and Data
Science Workshop MoMLeT+DS 2020

- Pavlo Bykovyy - Hrystyna Lipyanina
- Vitaliy Dorosh - Oleksandr Osolinskyi
- Lesya Dubchak - Anatoliy Sachenko
- Ivan Kit - Diana Zahorodnia
- Volodymyr Kochan - Nadiia Vasylkiv
[Visit 7] International Conference on Data Stream Mining &amp; Processing DSMP 2020
- Hrystyna Lipyanina - Vasyl Lytvyn
- Ivan Kit - Anatoliy Sachenko

- Taras Lendyuk

[Visit8] Third International Workshop on Computer Modeling and Intelligent Systems
(CMI1S-2020), 2020
- Hrystyna Lipyanina - Anatoliy Sachenko
- Taras Lendyuk
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[Visit 9]

[Visit 10]

[Visit 11]

[Visit 12]

[Visit 13]

[Visit 14]

[Visit 15]

[Visit 16]

16th International Conference on ICT in Education, Research and Industrial
Applications. Kharkiv, Ukraine, October 6-10, 2020

- Hrystyna Lipyanina - Anatoliy Sachenko

- Taras Lendyuk

IEEE 2nd International Conference on System Analysis &amp; Intelligent
Computing (SAIC), Kyiv, Ukraine, 2020

- Orest Kochan - Oleksandr Osolinskyi

- Volodymyr Kochan - Anatoliy Sachenko

11th IEEE International Conference on Dependable Systems, Services and
Technologies (DESSERT2020), Kyiv, Ukraine, 2020

- Pavlo Bykovyy - Oleksandr Osolinskyi

- Volodymyr Kochan - Anatoliy Sachenko

- Vladimir Opanasenko

International Conference Problems of Infocommunications. Science and
Technology, PIC S&amp;T'2020, 6-9 October 2020

- Pavlo Bykovyy - Anatoliy Sachenko
- lvan Kit - Diana Zahorodnia
- Osolinskyi O.

2nd International Workshop on Information-Communication Technologies &
Embedded Systems (ICTES 2020), 2020

- Lesya Dubchak - Oleg Sachenko

- Taras Lendyuk - Nadiia Vasylkiv

- Anatoliy Sachenko

10 th International Conference on Advanced Computer Information Technologies
(ACIT’2020), 16-18 September 2020, Deggendorf, Germany, Online

Oleh Adamiv - Iryna Turchenko
- Lysya Dubchak - Nadiia Vasylkiv
- Stepan lvasiev - Nataliia Vozna
- Vasyl Koval - Diana Zahorodnia
- Andriy Melnyk - Natalia Yatskiv
- Yaroslav Nykolaichuk, - Vasyl Yatskiv
- Roman Pasichnyk - Oleg Zastavnyy

- Taras Tsavolyk

XVth IEEE International Conference «Computer Science and Information
Technologies» (CSIT’2020), 23-26 September, Zbarazh-Lviv, Ukraine, Online

- Lesya Dubchak - Khrystyna Lipianina-
- Grygoriy Hladiy Honcharenko
- Taras Lendyuk - Anatoliy Sachenko

- Nadiia Vasylkiv

The 5th IEEE International Symposium on Smart and Wireless Systems within the
Conferences on Intelligent Data Acquisition and Advanced Computing Systems s
(SWS-IDAACS 2020), 17-18 September 2020, Dortmund University of Applied
Science and Arts (Fachhochschule Dortmund) Dortmund, Germany, Online

- Anatoliy Sachenko - Pavlo Bykovyy

- Volodtmyr Kochan - Taras Lendyuk
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[Visit 17] Winter School FH Dortmund, 23-27 November 2020, Online

[Visit 18]

[Visit 19]

[Visit 20]

[Award 1].

[Award 2].

[Award 3].

[Award 4].

- Anatoliy Sachenko - Pavlo Bykovyy

International Workshop Advances &amp; Challenges in Computing, 18 December
2020, Online

- Anatoliy Sachenko - Taras Lendyuk

- Vasyl Koval

Research Visits

ICS’ staff visits

Anatoliy Sachenko, Pavlo Bykovy visited the Cracov University of Technology, (Cracov,
Poland) February 2020, to discuss the organizational issues of the 11th IEEE International
Conference on Intelligent Data Acquisition Systems and Modern Computer Systems:
Development and Application (IDAACS'2021).

Anatoliy Sachenko attended conference E-TEMS’2020 (Dortmund, Germany), February-
March 2020.

8. AWARDS

Oleg Bandrivskyi and Bohdana Bilavych were awarded a 1st degree diploma at the
All-Ukrainian competition of student scientific works in the specialty "Information
systems and technologies”, which took place on May 26, 2020 at the base of
Khmelnytskyi National University.

Bohdan Bilavych and Gerhard Lutterod received a grant for a semester of study in the
partner countries of the Republic of Poland during the spring semester of the 2020-
2021 academic year

Oleksandr Osolinsky and students Viktor Turchenko, Oleksandr Stepanik received a
certificate certifying participation and approbation of the results at the international
IEEE conference "Advanced Computer Information Technologies", ACIT 2020, gifts
and monetary incentives for the implementation of their startups.

Khrystyna Lipyanina-Honcharenko, Ivan Kit and third-year students took 1st and 2nd
place at Open Data Campus Ternopil (online), which took place on June 21-27, 2020.
The "Eagles” team with the project "Medical Portal of Ternopil won the Open Data

Campus Ternopil (online). The "Phoenix" team deservedly took 2nd place with the
tourist telegram bot "lan Tarnovskyi".
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9. STATISTICAL DATA
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2006 |2007| 2008 |2009]2010f 2011 | 2012 | 2013 [2014| 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Number of Senior Researches 9 15| 18 | 19|20 | 22 27 30 | 34| 39 40 39 45 46 60
Number of Junior Researches 14 |17 | 15 |18 | 18| 15 13 11 | 14| 16 12 10 8 8 6
Number of Active Research
Projects 9 7 7 8 4 2 2 3 3 3 3 2 4 4 4
Publications 26 |58 | 57 | 72|77 | 104 | 109 | 126 |127| 113 | 131 | 115 | 163 | 114 | 187
Patents and applications for the] more than 150 invention certificates of the former USSR and 2 8
. N - 9 10 8
invention 68 Ukrainian patents
Participation in Conferences, ;5 | 1o | 19 | 21| 36| 20 | 33 | 28 | 23| 33 | 24 | 32 | 33 | 21 | 7
Symposia and Wokshops
Number of Defended PhD and| 3 3 o | 3 3 3 3 7 7 6 4 3 0
DrSc Theses
¥#£2:r of Defended Master ;| 14| 7 120(23| 22 | 39 | 22 |48 | 60 | 12 | 54 | 88 | 87 | 82
Number of Received Awards 1 2 5 715 3 2 3 2 5 6 5 7 4 4

Report preparation group:

Pavlo Bykovyy
Taras Lendyuk
Oleksandr Osolinskyi
Anatoliy Sachenko

Research Institute for Intelligent Computer Systems
Ternopil National Economic University

3 Peremoga Square
46020, Ternopil
Ukraine

Administration

Prof. Volodymyr Kochan, a Director of the Institute

Office Room 2012
Phone. +380 (352) 475050 ext. 12-234, 12-315
Fax +380 (352) 475053 (24 hours)
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