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FOREWORD

We present the next annual report of the Scientific Research Institute for Intelligent Computer
Systems (RIICS) of the West Ukrainian National University and the V.M. Glushkov Institute of
Cybernetics of the NAS of Ukraine. RIICS was established in 2004 based on the Branch Scientific
Research Laboratory of Automated Systems and Networks, which, in turn, was the successor of the
Branch Scientific Research Laboratory of Automated Information Collection and Processing
Systems, founded in 1984 by the Ministry of Electronic Industry of the USSR.

Nowadays, RIICS includes 21 problem-oriented groups, and the Institute has added several new
problem groups: intelligent computing for modeling complex systems under uncertainty, virtual and
augmented reality, hybrid computational intelligence systems, intelligent geoinformation systems for
environmental monitoring, artificial intelligence control methods for monitoring critical
infrastructure facilities. These groups include domestic and foreign scientists, both leading and young
scientists.

During its history, the RIICS staff has received more than 150 invention certificates of the
former USSR and 85 Ukrainian patents. There were published more than 2500 papers and 499 of
them in 2025 (an increase of 88% compared to 2024.). Also, 57 DSc and PhD theses were defended.

The high scientific and technical level of development is confirmed by winning 24 international
projects within the framework of the INTAS, CRDF, STCU, NSF, NATO and the Seventh
Framework Program FP7 of the European Union. In particular, the ERASMUS+ KA220 project
“Digitalization of Sustainable Disaster and Emergency Management Processes” (SUDEM) is being
implemented in 2025, and the projects “Information technology for ensuring effective electricity
accumulation by a hybrid power plant” and “Project and Innovation Management for Ukraine” have
also been continued.

Another 22 projects during this period were completed with funding from the Ministry of
Education and Science of Ukraine. In particular, 1 2023 the project “Intelligent System for
Recognizing Defects in Green Energy Facilities Using UAVs” has been implemented, the project
manager is Dr. of Engineering Sciences, Prof. Anatoliy Sachenko, the responsible executor is Ph.D.
of Engineering Sciences, Assoc. Prof. Diana Zagorodnia, the interim results of which have been
published in a number of leading journals and a number of patents have been obtained.

The staff of the RIICS, together with the Faculty of Computer Information Technologies, are
the organizers of the international conferences Intelligent Data Acquisition and Advanced Computing
Systems (IDAACS) www.idaacs.net, which have been held since 2001 every two years under the
auspices of the International Society of Electrical and Electronics Engineers (IEEE), whose scientific
works are indexed by the scientific-metric databases Web of Science, EI Compendex and Scopus. On
September 4-6, 2025, IDAACS 2025 was held at the Silesian University of Technology, Gliwice,
Poland. 25 articles were published in the conference proceedings. The Research Institute team, in
collaboration with Professor Bardis' team, began preparations for the next IDAACS’2027, which is
scheduled to be held on September 22-25, 2027 at the Hellenic Army Academy, Athens, Greece.

The RIICS continues the practice of good relations with IEEE within the framework of the
functioning of the student branch of WUNU and the IEEE Instrumentation & Measurement/
Computational Intelligence Joint Societies branch of the “Ukraine” section. Together with the
“Advances & Challenges in Computing” A2C workshop (scientific secretary, associate professor
Vasyl Koval), the IEEE branch held four meetings in 2025.

The RIICS in cooperation with the V.M. Glushkov Institute of Cybernetics of the NAS of
Ukraine, publishes the International Journal of Computing quarterly, indexed by Scopus Elsevier, as
well as Finnish publication forum, Norwegian Social Science Data Services, Google Scholar, Index
Copernicus International in English. The four issues were published in 2025, in which 78 articles
were published.

Finally, I would like to thank Dr. Taras Lendyuk, Maksym Palka and Dr. Oksana Chereshnyuk
for their help in preparing, editing and designing this report.

Enjoy,

,/M /ow/Anatoliy Sachenko
March 15, 2026 I e
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1. GENERAL INFORMATION

ICS History

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

The institute is in building No. 11 of the West Ukrainian National University. The ICS counts
the 21 Research Groups, in particular: Intelligent Distributed Systems, Intelligent Sensor Data
Acquisition, Intelligent Robotic Systems, Neural Networks and Parallel Computing, Knowledge
Bases and Ontologies, Information Technology and Specialized Computer Systems, Image
Processing and Pattern Recognition, Wireless Systems Security, Intelligent Project and Program
Management, Intelligent Computations for Modeling Complex Systems under Uncertainty,
Information Security, Intelligent Cyber Security and Defense, Metrology of Information Measuring
Systems, Design and Testing of FPGA Component for Safety Related Systems, Virtual Instruments
for IoT, Big Data and Data Sciences, Human-Computer Interaction, Virtual and Augmented Reality,
Hybrid Systems of Computational Intelligence, Intelligent Geographic Information Systems for
Environmental Monitoring, Al Driving Methods for Monitoring the Critical Infrastructure Facilities.

ICS Management

Director — Prof. Anatoliy Sachenko
Scientific Advisor — Prof. Volodymyr Kochan
Scientific Secretary — Dr. Oksana Chereshnyuk

ICS office address:

Research Institute for Intelligent Computer Systems
11 Lvivska street

Ternopil, 46009

Ukraine

Phone. +380 (352) 517-524 ext. 10-012

Fax  +380 (352) 475053 (24 hours)

e-mail: ics@wunu.edu.ua

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

ICS Frame
Intelligent Distributed Systems (IDS)

Principal researcher — Prof. Anatoliy Sachenko
Group members:

- Pavlo Bykovyy

- Volodymyr Kochan

- Myroslav Komar

- Olexandr Osolinskyi

- Vasyl Yatskiv

Intelligent Sensor Data Acquisition (ISDA)

Principal researcher — Prof. Volodymyr Kochan
Group members:

- Pavlo Bykovyy

- Mykhailo Dombrovsky

- Zbyshek Dombrovsky

- Orest Kochan

- Olexandr Osolinskyi

- Oleksiy Roshchupkin

- Radislav Smid


mailto:ics@wunu.edu.ua
http://ics.wunu.edu.ua/
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- Iryna Turchenko
- Nadia Vasylkiv

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

Neural Networks and Parallel Computing (NNPC)

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

- Vitaliy Dorosh

- Volodymyr Kochan

- Myroslav Komar

- Khrystyna Lipianina-Honcharenko

- Nazar Melnyk

- Anatoliy Sachenko

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

Information Technology and Specialized Computer Systems (ITSCS)
Principal researchers — Prof. Yaroslav Nykolaychuk, Prof. Natalia Vozna
Group members:

- Orest Volynskyy
- Arthur Voronych
- Oleg Zastavnyy

Image Processing and Pattern Recognition (IPPR)

Principal researcher — Prof. Bohdan Rusyn
Group members:

- Pavlo Bykovyy

- Dmytro Lendiuk

- Sergiy Rimashevskyy

- Anatoliy Sachenko

- Diana Zahorodnia

- Denys Zolotukhin

Wireless Systems Security (WSS)

Principal researchers — Prof. Vasyl Yatskiv, Prof. Taras Maksymyuk
Group members:

- Robert Hiromoto

- Anatoliy Sachenko

- Jiirgen Sieck

- Taras Tsavolyk

- Orest Volynskyy

- Natalia Yatskiv
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Intelligent Project and Program Management (IPPM)

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

- Oksana Chereshnyuk

- Mykhailo Dombrovsky

- Zbyshek Dombrovsky

- Grygoriy Hladiy

- Taras Lendiuk

- Anatoliy Sachenko

- Marian Senkiv

- Iryna Turchenko

- Nadiia Vasylkiv

- Victoria Vozniak

- Daria Vynohradova

Intelligent Computations for Modeling Complex Systems under Uncertainty
Principal researchers — Prof. Mykola Dyvak, Prof. Frane Urem
Group members:

- Roman Pasichnyk

- Volodymyr Manzhula
- Andriy Melnyk

- Andriy Pukas

- Yuriy Pigovskyy

- Yaroslav Tsapiv

- Oleksandr Papa

- Yuriy Maslyak

- Vasyl Tymchyshyn
- Andriy Simak

- Vitaliy Smal

Information Security (IS)

Principal researchers — Prof. Mykola Karpinsky, Prof. Sergiy Lysenko
Group members:

- Pavlo Bykovyy

- Mykhailo Kasianchuk

- Myroslav Komar

- Thor Romanets

- Vasyl Yatskiv

Intelligent Cyber Security and Defense (ICSD)

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

- Pavlo Bykovyy

- Vladimir Golovko

- Stepan Ivasiev

- Volodymyr Karpinskyy

- Pavlo Radiuk

- Sergii Vladov

- Vasyl Yatskiv

Metrology of Information Measuring Systems (MIMS)
Principal researcher — Prof. Roman Kochan
Group members:
- Volodymyr Kochan
- Olexandr Osolinskyi
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- Hryhorii Sapozhnyk
- Nadiia Vasylkiv

Design and Testing of FPGA Components for Safety Related Systems (DTFPGA)
Principal researchers — Prof. Vladimir Opanasenko, DSc Kostiantyn Zashcholkin
Group members:

- Viktor Antoniuk

- Miroslav Drozd

- Oleksandr Martynyuk

- Olexandr Osolinskyi

Virtual Instruments for IoT (VIIoT)
Principal researchers — Prof. Orest Kochan, Prof. Francesco Lamonaca
Group members:
- Pavlo Bykovyy
- Volodymyr Kochan
- Oleksandr Osolinskyi

Big Data and Data Sciences (BDDS)

Principal researchers — Prof. Natalya Shakhovska, Prof. Vasyl Lytvyn
Group members:

- Oksana Karpinska

- Volodymyr Kochan

- Khrystyna Lipyanina-Goncharenko

- Anatoliy Sachenko

- Oleg Savenko

Human-Computer Interaction (HCIG)
Principal researcher — Prof. Juergen Sieck
Group members:
Pavlo Bykovyy
Oleksandr Osolinskyi
Anatoliy Sachenko
Iryna Turchenko
Natalia Yatskiv

Virtual and Augmented Reality (VAR)

Principal researcher — Prof. Juergen Sieck
Group members:

- Pavlo Bykovyy

- Khrystyna Lipianina-Honcharenko

- Anatoliy Sachenko

- Iryna Turchenko

- Diana Zahorodnia

Hybrid Systems of Computational Intelligence (HSCI)

Principal researcher — Prof. Yevgeniy Bodyanskiy
Group members:

- Olha Chala

- Serhii Kostiuk

- Nonna Kulishova

- Iryna Pliss

- Anatoliy Sachenko
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Intelligent Geographic Information Systems for Environmental Monitoring

Principal researchers — Prof. Nataliia Kussul, Dr. Leonid Bytsyura, Prof. Nataliia Dzubanovska, Prof.
Andriy Shelestov
Group members:

- Georgi Georgiev

- Sofia Drozd

- Dmytro Hural

- Mykhailo Machuliak

- Ruslan Savchyshyn

Al Driving Methods for Monitoring the Critical Infrastructure Facilities

Principal researchers — Dr. Lesia Dubchak, Dr. Georgi Georgiev
Group members:

- Nazar Vivchar

- Bohdan Derysh

- Andriy Kaniovskyi

- Victor Kremin

- Maksym Palka

- Anatoliy Sachenko

- Oleg Zastavnyy
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Oleh Adamiv

il

Dmytro Bodnar

Yevgeniy Bodyanskiy

2. ICS RESEARCH STAFF

Senior Staff

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.

Master - 8.05010201 Computer Systems and Networks, PhD - 05.13.05
Computer Systems and Components. Department of Intelligent Computer
Systems and Networks, State University “Odesa polytechnics”.

e-mail: viktor.v.antoniuk@gmail.com
Research interests: online testing and verification of digital components,
FPGA-based systems.

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.

Specialist (1971), Kharkiv National University of Radio Electronics, Candidate
of Science (1980), Senior Researcher (1984), Doctor of science (1990),
Professor (1994). Group HSCI.
https://orcid.org/0000-0001-5418-2143
yevgeniy.bodyanskiy@nure.ua
Research interests: Hybrid systems of Computational Intelligence, Data
Stream Mining, Big Data, Deep Learning, Evolving Systems.



Pavlo Bykovyy

Leonid Bytsyura

Oksana Chereshnyuk
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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: pb@wunu.edu.ua
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 (1998), Ternopil Academy of National Economy. Acting Head of the
Department of Ecology and Public Health, PhD.
https://orcid.org/0000-0002-9476-011X
e-mail: L.bytsyura@wunu.edu.ua
Research interests: environmental aspects of the functioning of urbanized
areas, adaptation of urban planning approaches to climate change,
technological renewal of water pollution neutralization systems, introduction
of new forms of increasing soil fertility, methodological developments for
optimizing urban heat supply systems, global environmental cooperation.

Bachelor (2006), Accounting and Auditing, Ternopil National Economic
University; Master (2007), Accounting and Auditing, Ternopil National
Economic University; Candidate of Economic Sciences (2015), Associate
Professor (2020).

http://orcid.org/0000-0001-5067-3463

e-mail: o.chereshnyuk@wunu.edu.ua
Research interests: audit, application of fuzzy sets for analysis of activity and
efficiency of systems, automation of accounting processes, economic expertise
of economic activity, analysis of business processes.
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Mykhailo Dombrovsky

Miroslav Drozd

Lesya Dubchak

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.

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.

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.

1‘7 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.

11
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Specialist (1986), Technical Systems Management, Lviv Polytechnic Institute,
Ph.D. (1992), Management in Technical Systems, Associate Professor at the
Department of Modeling and Optimization of Economic Systems and
Processes (1996), Head of the Department of Computer Science (2002), Doctor
of Technical Sciences (2003), Mathematical Modeling and Computational
Methods, Professor of the Department of Computer Science (2004), Dean of
the Faculty of Computer Information Technologies (2005), Vice-Rector of
WUNU for Scientific Work (2023), ICMCS group.
https://orcid.org/0000-0002-9049-4993
e-mail: mdy@wunu.edu.ua
Research interests: Mathematical Modeling of Static and Dynamic Systems,
System Identification, Interval Analysis.

Nataliia Dziubanovska

Robert Hiromoto

e

Georgi Georgiev

12

Specialist (2006), Pedagogy and Methodology of Secondary Education.
Mathematics and Fundamentals of Informatics, Volodymyr Hnatyuk Ternopil
National Pedagogical University, Candidate of Sciences (2015), Doctor of
Sciences (2023).

https://orcid.org/0000-0002-8441-5216

e-mail: n.dziubanovska@wunu.edu.ua
Research interests: mathematical modeling, economic and mathematical
methods and models, applied mathematics, trade, investments, machine
learning, data mining.

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

Graduated the National High School for Economics & Trade in Plovdiv. He
holds two degrees from the RWTH Aachen University in Germany — for
Architecture and for Urban Planning Engineering. In 2019 he obtained a
doctoral degree on SRTI-BAS/Fraunhofer on the topic Urban Air Mobility
integration in Cities.
e-mail: georgi@georgiev-consulting.de

Research interests: Foresight analysis, UAS integration in metropolitan
regions, Sustainable urban and regional planning.
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Grygoriy Hladiy
- 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), John Paul II University in Biala-Podlaska, Poland, 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

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.

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 Pulyj
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.

d?’

13
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Mykhailo Kasyanchuk

Orest Kochan

Specialist (1994), Mathematics and Physics, Ternopil State Pedagogical
Institute, Candidate of Physical and Mathematical Sciences (2001), Physics of
Semiconductors and Dielectrics, Senior Lecturer (2002), Department of
Information Technology Security, Associate Professor (2005), Master of
Computer Engineering (2018), Doctor of Technical Sciences (2020),
Professor (2022), Secretary of the Academic Council of the FCIT.
https://orcid.org/0000-0002-4469-8055
e-mail: kmm@wunu.edu.ua
Research interests: Physics; Residual class system; Information security;
Information security management.

Specialist (2006), Physics of Metals, Lviv National University named after I.
Franko, IDSCS group member (2007), training researcher (2008), Research

A58 Institute for Intelligent Computer Systems, Ph. D. Student (2008), Ph. D. in

Roman Kochan

14

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
Research interests: intelligent temperature measurement systems.

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.
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Myroslav Komar

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.

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.

Victor Kremin

Specialist (1996), RadioPhysics, Faculty of Physics, Ivan Franko National
University of Lviv, postgraduate study at Ivan Franko National University of
Lviv, 1996-1999, Ph.D., 2000, Assistant Professor of the Department of
Computer Science 2000-2001, Lviv Polytechnic National University,
Associate Professor of the Department of Computer Science from 2003 to the
present, Lviv Polytechnic National University, Senior Principal Engineer in

W\ / / j/ Infineon Technologies.
y L6 // victor.kremin@gmail.com
m { 2 | Research interests: intelligent embedded systems, Automotive, Internet of
M Things, Mixed signal, Embedded Firmware, High-precision Analog, FPGA.

Nataliia Kussul
‘ 3 In 1987, she graduated from the Taras Shevchenko National University of Kyiv
(Faculty of Mechanics and Mathematics) with a degree in Mathematics (1987),
received a PhD in Systems Analysis and Automatic Control (1991), a doctoral
dissertation in Systems and Control Processes (2001), the Institute for Space
Research of the National Academy of Sciences and National Academy of
Sciences of Ukraine (ICD of the National Academy of Sciences of Ukraine-
National Academy of Sciences of Ukraine) as a senior researcher, head of the
Information Technologies and Systems Department, deputy director for
scientific work (1996), teaches at the Department of Information Security of
the Institute of Physics and Technology of the National Technical University
of Ukraine "KPI" (since 1996), associate professor of this department (2001),
professor (2006), University of Maryland College Park, USA.
https://orcid.org/0000-0002-9704-9702

15



ICS Annual report 2025

e-mail: nataliia.kussul@gmail.com
Research interests: Computational intelligence, machine learning methods,
satellite monitoring information technology, risk analysis, geospatial analysis.

Francesco Lamonaca

Taras Lendyuk

N

\ -
N

s

Ph.D on Computer Science and Systems, University of Calabria: Rende, Italy,
Associate Professor at Department of Electric and Electronic Measurements,
University of Sannio: Benevento, Italy (2015), Associate Professor of Electric
and Electronic Measurements, Department of Computer Science, Modelling,
Electronics and Systems, (2020).

https://orcid.org/0000-0002-6263-8929

e-mail: f.lamonaca@dimes.unical.it
Research interests: measurements for medical use and health parameters
monitoring, noninvasive monitoring and testing, and synchronization of
networking measurement instruments and sensors.

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

Sergiy Lysenko

16

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.

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, IS group.
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.
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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 communication networks.
VT ///A

Volodymyr Manzhula
Specialist (2000), pedagogy and methodology of secondary education, physics
and fundamentals of computer science, Kamianets-Podilskyi State Pedagogical
University, lecturer (2000), Buchach Institute of Management and Audit,
postgraduate student of the Department of Computer Science (2004),
mathematical modeling and computational methods, Ph.D., (2007),
mathematical modeling and computational methods, Dr.D., (2024),
mathematical modeling and computational methods, ICMCS group.
https://orcid.org/0000-0001-5222-8443
e-mail: v.manzhula@wunu.edu.ua
Research interests: Structural and parametric identification of interval models
of static systems, Software Engineering.

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.
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Oleksandr Mar

4 % 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

i e-mail: martynyuk@opu.ua
= Research interests: analysis of protocols and verification of computer
networks, synthesis of tests for computer systems.

—

Bachelor (2010), Computer Science, Ternopil National Economic University,
Master (2011), Computer Science, Ternopil National Economic University,
Ph. D. (2019).

https://orcid.org/0000-0003-2304-6450

e-mail: y.maslyiak@wunu.edu.ua
Research interests: Mathematical modeling, Interval calculations,
Computational methods, Data clustering, Environmental pollution problems.

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
2 Research interests: ontology, knowledge discovery.
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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

s AmenrIon

a*n o e

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

Olexandr Osolinskyi

&
-

Oleksandr Papa

An |

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.

Master's degree in Computer Systems and Networks, Ternopil National
Economic University (2011), lecturer (2020), Doctor of Philosophy (PhD) in
the field of knowledge 12 "Information Technologies" in the specialty 121
"Software Engineering" (2021), senior lecturer (2024), associate professor of
the Department of Computer Science (2025).
https://orcid.org/0000-0003-2792-031X
e-mail: poa@wunu.edu.ua
Research interests: algorithms, programming, databases, testing, design,
frameworks, architecture, user interface (UI), user experience (UX).
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Roman Pasichnyk

Andriy Pukas
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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.

Tallinn Technical University, Faculty of Computer and System Engineering,
BSc (2001), Tallinn University of Technology, Faculty of Information
Technology, MSc (2003), Tallinn University of Technology, Faculty of
Information Technology, PhD (2007). Tallinn University of Technology,
School of Information Technologies, Department of Computer Systems.
https://orcid.org/0000-0002-5705-5702
e-mail: eduard.petlenkov(@taltech.ee
Research interests: Natural Sciences and Engineering; Computer Sciences;
Artificial intelligence; Computer science, numerical analysis, systems, control.

Specialist (2001), Information Systems in Management, Ternopil Academy of
National Economy, Master of Economic Cybernetics (2002), Ternopil
Academy of National Economy, PhD in Mathematical Modelling and
Computational Methods (2007), DsC in Mathematical Modelling and
Computational Methods (2021).

http://orcid.org/0000-0003-0230-9741

e-mail: apu@wunu.edu.ua
Research interests: Mathematical modeling of static dynamic and distributed
systems, Structural and parametric identification of interval models,
Computational methods, Application of interval analysis methods to applied
problems, Software engineering.
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Pavlo Radiuk

Master (2017), Mathematical and Computer Modeling, Khmelnytskyi
National University, PhD (2021), Computer Science, doctor of Science
(1998), scholarship of the Cabinet of Ministers of Ukraine for young
scientists (2014).

https://orcid.org/0000-0003-3609-112X

e-mail: radiukp@khmnu.edu.ua
Research interests: systems modeling and systems analysis; computer
vision; optimization methods; artificial intelligence systems; data mining;
machine learning; deep learning; medical image analysis and processing.

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.

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.

Ihor Romanets
Specialist (1997), computer science, Ternopil Academy of National
Economy, PhD (2025), West Ukrainian National University.
http://orcid.org/0000-0002-7061-6527
e-mail: i.romanets@wunu.edu.ua
Research interests: Wi-Fi, VoIP, LAN, Cybersecurity, Video surveillance,
Linux.
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Bohdan Rusyn

Grygoriy Sag k
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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.

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.

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 1&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.
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Svitlana Sachenko

Specialist in Finance and Credit, Ternopil Academy of National Economy
(1996); Lecturer (1998), Senior Lecturer (1999), Candidate of Economic
Sciences in Accounting, Analysis and Audit (2006), Associate Professor
(2007), IEEE Member, Honorary Professor of the West Ukrainian National
University (2023).

http://orcid.org/0000-0001-8225-1820

e-mail: s.sachenko@wunu.edu.ua
Research interests: control, audit, economic expertise, internal control.

Ruslan Savchyshyn
_ Specialist (2001), Information Systems in Management, Ternopil Academy of
’m‘; F National Economy, Master (2002), Economic Cybernetics, Ternopil Academy
| BE \, - of National Economy. In 2001, he founded MagneticOne, a technology
e company that became the basis for a series of successful international SaaS
products. He is currently the Chairman of the Board of Directors of
MagneticOne Group, which includes Cart2Cart, API2Cart, File2Cart and
CMS2CMS. In 2010, he founded Yaware, a platform for accounting working
hours and increasing productivity, which is currently being transformed into a
full-fledged Al productivity platform for corporate clients. In 2012, as the sole
founder, he created API2Cart. Since 2016, he has been managing the holding
companies through the management company ManageOne.
ruslan@magneticone.com

Research interests: Hybrid systems of Computational Intelligence, Data
Stream Mining, Big Data, Deep Learning, Evolving Systems.

Oleg Savenko

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's degree in "Software Engineering" from Ternopil National Economic
University (2018), Doctor of Philosophy in the field of knowledge
"Information Technologies" in the specialty "Software Engineering" (2023).
https://orcid.org/0000-0001-8574-2561
e-mail: v.tymchyshyn@wunu.edu.ua
Research interests: Mathematical modeling.
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Frane Urem

Jiirgen Sieck
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Electrical engineering, specializing in automation, University of Zagreb
(1996), PhD (2012), College professor with tenure , Vice Dean for Financial
Affairs, Erasmus coordinator.

https://orcid.org/0009-0008-7079-7664

e-mail: frane.urem@vus.hr
Research interests: implementation of ERP systems, software development
using Microsoft and Oracle development tools, and managing various projects
in the area of network technologies.

Doctor of technical sciences, professor, head of the department of artificial
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.

Igor Sikorsky Kyiv Polytechnic Institute — Master (1992), Candidate of
Technical Sciences (1996), Doctor of Technical Sciences (2008), Institute of
Cybernetics of the National Academy of Sciences of Ukraine (1992-1996),
Institute of Space Research of the National Academy of Sciences of Ukraine
and the State Academy of Sciences of Ukraine (since 1996), Igor Sikorsky Kyiv
Polytechnic Institute, Associate Professor, Professor of the Department of
Information Security (2003), Professor of the Department of Mathematical
Modeling and Data Analysis (2021).

https://orcid.org/0000-0001-9256-4097

e-mail: andrii.shelestov(@gmail.com, Shelestov(@nas.gov.ua
Research interests: Intelligent computing, Satellite data processing methods,
Information technology, Cloud computing, Distributed systems development.

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.
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Radislav Smid

Taras Tsavolyk

Iryna Turchenko

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.

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

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.
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Nadiia Vasylkiv

Serhii Vladov

Orest Volynskyy
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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.

Bachelor (2010), Kremenchuk Mykhailo Ostrogradsky National
University, specialty - electronic devices (specialization - production of
electronic devices), qualification - technical specialist in electronic devices,
Ph.D. Kharkiv National University of Radio Electronics, specialty 05.11.17
- Biological and medical devices and systems (152 Metrology and
information and measuring equipment; 163 Biomedical engineering)
(2015).

https://orcid.org/0000-0001-8009-5254

e-mail: ser26101968@gmail.com
Research interests: Information systems for control and diagnostics of gas
turbine engines, Reliability and diagnostics of aviation equipment,
Thermodynamics and heat transfer, Operation of aircraft equipment in
aviation units of the Ministry of Internal Affairs, Technical diagnostics and
non-destructive testing.

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.

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.
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Natalia Vozna

\

Carsten Wolff

_“

Natalia Yatskiv

Vasyl Yatskiv

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@th-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, Ivano-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.

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.
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Oleh Zastavny
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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”,

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

S (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
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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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Bohdan Derysh

Vitaliy Dorosh

Junior Staff

Master (2020), Computer Engineering, West Ukrainian National University,
Category I Engineer of the Training Laboratory of the Department of Computer
Engineering (2019), College Lecturer (2020), Lecturer of the Department of
Computer Engineering (2020).

https://orcid.org/0000-0002-7215-9032

e-mail:dbb@wunu.edu.ua
Research interests: computational internet, medical image processing.

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

Department of Mathematical Modeling and Data Analysis, NTUU "Igor
Sikorsky Kyiv Polytechnic Institute", Master, Postgraduate Student.
https://orcid.org/0000-0002-5149-5520
e-mail: sofi.drozd.13@gmail.com
Research interests: Satellite data, Remote sensing, Artificial intelligence.

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.
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Oksana Karpinska

Dmytro Lendiuk

Nazar Melnyk

Maksym Palka
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Student, specialty: Information Systems and Technologies, West Ukrainian
National University.

e-mail: oksana karpinska@ukr.net
Research interests: Computational intelligence, data science.

Bachelor (2019), Computer Science, Ternopil National Economic
University, Master (2020), Computer Science, Project Management, West
Ukrainian National University.

https://orcid.org/0009-0004-2728-7889

e-mail: dmytrolenduk@gmail.com
Research interests: data mining, databases, computer systems and
networks.

Bachelor (2019), Computer Science, Ternopil National Economic
University, Master (2020), Computer Science, West Ukrainian National
University.

https://orcid.org/0009-0000-5917-1099

e-mail: 88nazar88@gmail.com
Research interests: data mining, databases, computer systems and
networks.

Bachelor (2022), Systems Analysis, WUNU, Master (2024), Systems Analysis,
WUNU, first-year postgraduate student, (2025), Computer Science,
Department of IOSU, WUNU.

https://orcid.org/0009-0000-5177-1014

e-mail: max.palka032@gmail.com
Research interests: Computational intelligence, data science.
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Serhii Rimashevskiy

Marian Senkiv

Andriy Simak

Nazar Vivchar

Bachelor (2018), Computer Science, Ternopil National Economic
University, Master (2019), Computer Science, Ternopil National Economic
University.

http://orcid.org/0009-0004-7374-1528

e-mail: rimashevskyi.serhii@gmail.com
Research interests: Network security, wavelet analysis, real-time threat
detection, Haar's wavelet transform, interdisciplinary approach, Internet of
Things security, cybersecurity, anomaly detection.

Bachelor (2024), Computer Science, [.Puliuy Ternopil National Technical
University, Master (2025), Project Management, West Ukrainian National
University.

e-mail: mariansenkiv710@gmail.com
Research interests: project management.

Bachelor (2018), Software Engineering, WUNU, Master (2020), Software
Engineering, WUNU, PhD (2025), Software Engineering, WUNU.
https://orcid.org/0009-0009-9873-2878
e-mail: a.simak@wunu.edu.ua
Research interests: Methods and tools of software systems engineering, data
clustering, data mining, Al tools.

Ist year postgraduate student in specialty 123 "Computer Engineering" at the
West Ukrainian National University. Master's degree (2022) in Systems
Analysis, Ivan Franko Lviv National University.

e-mail:
Research interests: neural networks, renewable energy, fuzzy logic.

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
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Viktoria Voznyak

| SN

Bachelor (2024), Automation and Computer-Integrated Technologies, West
Ukrainian National University, PPMOITZ group (2024).

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

Student (2023), software engineering, West Ukrainian National University,
PPMOITZ group (2024).

e-mail: -
Research interests: project management.

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] Information technology for ensuring efficient electricity storage by a hybrid

power plant

Project leader and executor — Dr.Sc. (Technology), Prof. Mykola Dyvak
Responsible executor — Dr.Sc. (Technology), Prof. Volodymyr Manzhula

Deadline: 12/30/2025 — 12/31/2028.

To achieve the goal, the project provides for the following tasks:

research and analysis of the impact of technological parameters on electricity generation for
each type of plant (solar power plant, small-scale power plant) with a review of the methods
of structure and parametric identification for interval dynamic and static models;
development and verification of recommendations on optimal parameters for the effective
functioning of combined power plants;

development and verification of recommendations on the choice of methods for modeling
energy generation processes at combined power plants.

Mykola Dyvak
Volodymyr Manzhula
Andriy Pukas

Andriy Melnyk

Petro Putsenteilo
Petro Klendiy

Yuriy Maslyyak
Oleksandr Kot

Vasyl Stetsko
Nataliia Petryshyn
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[Project 2]  Project and Innovation Management for Ukraine

Project leader and executor — Doctor of Technical Sciences, Prof. Anatoliy Sachenko
Responsible executor — Doctor of Technical Sciences, Associate Professor Iryna Turchenko

Deadline: 01.07.2025 —30.06.2029.

The aim of the project is to develop partnerships between Ukrainian universities, namely
WUNU, and the European academic community in the areas of project management, digitalization,
innovation, and sustainable development. The UA4PIM project envisages the creation of a university
alliance that will be integrated into the European EuroPIM network and will facilitate the exchange
of experience, knowledge, and research results. Particular attention is paid to the modernization of
English-language education and scientific activity at the master's and doctoral levels. The
implementation of this project is of great importance for the reconstruction of Ukraine, its European
integration, and the strengthening of international cooperation in the field of higher education.

Expected results:

e ensuring the dissemination, implementation and institutional consolidation of new approaches
to project management with the support of UPMA (IPMA) and IEEE TEMS;

e increasing influence on the processes of standardization and accreditation in the higher
education sector of Ukraine;

e cxpanding and deepening cooperation within the German-Ukrainian higher education
network through the involvement of stakeholders, opening new formats of interaction and
creating innovative educational approaches;

e active participation in international programs (Eastern Partnerships, KA171, Erasmus,
BMBF) to ensure sustainable and long-term development of the partnership;

e developing graduates' competencies for working in interdisciplinary, international and
intercultural teams;

e developing students' communication skills in English, project competence and digital literacy
for using IT tools in collaboration, communication and project management;

e strengthening the orientation of universities towards modern project-oriented learning models
through the development of appropriate educational formats;

e expanding cooperation between universities and industry to ensure practical orientation,
innovation, and compliance of educational projects with labor market needs.

- Anatoliy Sachenko

- Iryna Turchenko

- Lesia Dubchak

- Mykhailo Dombrovskiy
- Nataliia Dziabanovska
- Nadiia Vasylkiv

- Svitlana Sachenko

- Taras Lendiuk

- Volodymyr Kochan

- Oksana Chereshnyuk

- Leonid Bytsyura

- Oleg Zastavnyy
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[Project 3] Intelligent system for recognizing defects in green energy facilities using UAVs

Project leader and executor — Dr. Sc. in Engineering, Prof. Anatoliy Sachenko
Responsible executor — Ph.D. in Engineering, Associate Professor Diana Zahorodnia

Duration: 09/30/2024 — 08/31/2026

The goal of the project is to improve the process of automated defect detection in green energy
infrastructure using machine learning methods applied to video data generated using UAVs. The main
innovation is to use and improve deep learning models to interpret complex visual data with high
accuracy, which will make it possible to improve the maintenance and operational efficiency of green
energy facilities.

To achieve the goal, the project provides for the solution of the following tasks:

e develop a method for processing video data using UAVs based on a pre-trained deep learning
artificial neural network with increased accuracy.

e improve the technical and economic characteristics of the method of modeling microprocessor
instructions to ensure effective data processing on UAVs.

e develop a method for detecting defects in green energy facilities using video data from UAVs
based on an improved artificial neural network with increased speed.

e improve the method for localization and statistical analysis of the number of detected defects
in green energy facilities.

e develop the architecture of a distributed intelligent system for recognizing defects in green
energy facilities using UAVs.

Team:

- Anatoliy Sachenko
- Volodymyr Kochan
- Oleg Savenko

- Diana Zahorodnia

- Oleg Zastavnyy

- Lesya Dubchak
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[Project4] TruScanAl: a tool for detecting fake information based on artificial intelligence
technologies to combat disinformation

Head — Doctor of Technical Sciences, Assoc. Prof. Khrystyna Lipyanina-Honcharenko
Duration: 01.01.2024 — 31.12.2025

The "TruScanAl" project is based on the key idea of creating an innovative tool capable of
detecting and analyzing fake information in media content using advanced artificial intelligence
algorithms. The goal is to apply artificial intelligence technology to detect disinformation in real time,
which will help increase information security and reduce the impact of fake news on society.

To achieve the goal, the project provides for solving the following tasks:

- complete the creation of a working prototype of a system for automatically detecting fake
information, which will include algorithms for analyzing text content using classification by
emotional tone and keywords; algorithms for recognizing synthesized voice in audio recordings;
video analysis modules for identifying deepfakes through facial expressions and movements analysis.

- develop a tool for identifying and combating disinformation based on artificial intelligence
technologies.

- improve adaptability to the conditions of the modern information space and expand
implementation capabilities.

- improve automatic detection of disinformation in video, audio and text content through the
integration of advanced artificial intelligence technologies, including analysis of voice, facial
expressions, movements, text structures and emotional coloring.

Team:
- Khrystyna Lipyanina-Honcharenko;
- Dmytro Lendiuk;
- Nazar Melnyk.
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[Project 5] ERASMUS+ KA220 “Digitalization of Sustainable Disaster and Emergency
Management Processes” (SUDEM) 2023-1-BG01-KA220-HED-000159479”

Grant holder: Institute for Space Research and Technology of the Bulgarian Academy of
Sciences (Bulgaria, Sofia), SRTI-BAS

Partner universities (institutions):
e Institute for Space Research and Technology of the Bulgarian Academy of Sciences
(Bulgaria), SRTI-BAS.
Offenburg University (Germany, Offenburg), HSO.
Composite Information Technologies B.V. (Netherlands, Enschede), CIT.
Disaster and Emergency Management Authority (Ankara, Turkey), AFAD.
West Ukrainian National University (Ukraine, Ternopil), WUNU.
Lviv State University of Life Safety (Ukraine, Lviv), LULS.

Deadline: 1.11.2023 —31.10.2025

Objective:

e Creation of a common European pool of properly trained experts for disaster management of
the future;

e Implementation of the SUDEM approach — to achieve higher preparedness for disaster
management at the national level by partner organizations and beyond — through
digitalization;

e C(reation of free access to an open source learning platform that will ensure broad impact
among future and current experts in the relevant fields;

e Reduction of disaster casualties.

Implementation:

The main focus of the activity is the launch of a digital educational platform that includes
relevant courses that will help achieve higher preparedness for disaster management —in HED (higher
education) and LLL (lifelong learning). This includes a predictive analysis and development of a
relevant curriculum, as well as a feedback system that will serve as a means for continuous
improvement of the courses. In addition, communication and dissemination activities are planned so
that stakeholders can track the progress and achievements of the project.

Results:

The most important result of this project is the improvement of disaster preparedness,
according to the envisaged training package. The consequent result of this will be the reduction of
casualties due to the improvement of many aspects and systems in the fight against natural disasters.
Other results include the strengthening of the digitalization of this sector and the improvement of
decision-making capabilities, as well as the creation of a larger common pool of highly qualified
European experts in this field.

Team from WUNU:
- Anatoliy Sachenko
- Pavlo Bykovy
- Diana Zahorodnia
- Vasyl Yatskiv
- Taras Tsavolyk

Link to the project webpage: https://www.wunu.edu.ua/sudem/
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Completed projects
[Project 6] '"Intelligent measurement and control modules to ensure high information
content, survivability and reliability of critical infrastructure monitoring

systems"

Project leader and executor — Ph.D., Prof. Volodymyr Kochan
Responsible executor — Ph.D., Associate Professor Pavlo Bykovy

Duration: 01.01.2023 —31.12.2024

The purpose of the project is to develop scientific principles and methods for creating
intelligent measuring and control modules (MCM), which, due to self-diagnostics, self-calibration,
artificial intelligence (self-adaptation and self-learning), as well as built-in metrological support, will
have higher, compared to existing ones, accuracy of the measuring channel as a whole (including
sensors), metrological reliability and autonomy, resistance to element degradation and interference
of various types, and due to remote reprogramming, flexibility of adaptation to the tasks performed
and saving of the necessary MCM resources will be ensured.

To achieve the goal, the project provides for the solution of the following tasks:

- development of scientific principles and methods for determining the current error of all
components of the measuring channel (sensors, communication lines, analog-to-digital converters,
digital-to-analog converters) during their operation, without access to the VCM, with minimal use of
standards or without them, as well as correction and compensation of these errors using artificial
intelligence methods and self-assessment of the non-excluded (residual) error of the measuring
channels;

- development of scientific principles and methods for noise-resistant and protected data
exchange between stationary and mobile means of monitoring critical infrastructure objects (OCI),
especially during remote reprogramming of the VCM with the possibility of adapting noise immunity
and power consumption to the level of interference in the communication channel,

- development of scientific principles and methods for noise-resistant and protected
reconfiguration of the VCM structure in order to adapt to noise and the task being performed to
increase the operating time without recharging the batteries;

- development of scientific principles and methods for metrological maintenance of intelligent
system functions.

The project is expected to obtain the following scientific and technical results:

1. theoretical, methodological and technological principles, namely, the concept and
principles, structure and elements of the methodology, mathematical models, methods and means of
creating intelligent VCMs for monitoring and control systems (MCS);

2. scientific principles, methods and means of determining the current error of all components
of the VCM measuring channel (sensors, communication lines, analog-to-digital converters, digital-
to-analog converters, software for processing sensor data) during their operation, without access to
them and their dismantling. These methods and means of determining the current error will either not
use reference means at all, or use them to a minimum extent;

3. scientific principles, methods and means of correcting and compensating for the determined
current errors, building individual mathematical models of the transformation functions and errors of
the measuring channel using artificial intelligence methods and distributed data processing;

4. scientific principles, methods and means of automatically assessing the non-excluded error
of the measuring channels to accompany each measurement result with the value of the assessment
of its current error, which will significantly increase the reliability of these results and make it possible
to assess the adequacy of decisions made on their basis and their possible variations. The basis for
this will be artificial intelligence methods;
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5. scientific principles, methods and means of metrological maintenance of VCM measuring
channels, which are used to increase the accuracy of the measuring channel as a whole (including
sensors), its metrological reliability and autonomy and resistance to interference, artificial intelligence
methods, i.e. the metrological characteristics of which will be determined not so much by the VCM
hardware, but by the perfection and flexibility of intellectual support;

6. scientific principles, methods and means of interference-resistant and protected from
unauthorized access data exchange between VCM and mobile repeaters based on artificial
intelligence methods, which make it possible to adapt the transmitter power to interference in the
communication channel to minimize the VCM energy consumption and increase its operating time
without recharging the batteries;

7. scientific principles, methods and means of testing and validation of the developed VCM
(both individual and as part of the QMS), as well as methods for processing the obtained data to assess
the operation of the VCM as part of the QMS;

8. experimental research model of the measuring and control module.

Team:
- Volodymyr Kochan
- Anatoliy Sachenko
- Orest Kochan
- Evgeny Bodiansky
- Roman Kochan
- Oleg Savenko
- Pavlo Bykovy
- Oleg Zastavny
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[Project 7]  “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 — 2024.

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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[Project 8] WORK4CE: 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 9]  An intelligent system for studying the energy consumption of IoT modules

The head and executor of the project is Doctor of Technical Sciences, prof. Anatoly Sachenko
The responsible executor is Oleksandr Osolinsky, Ph.D., associate professor

Implementation period: 2022-2023.

Purpose: creation of software and hardware foundations of an intelligent system for researching
energy consumption of instructions, commands and programs executed by a microcontroller as part
of an IoT module or other device based on MK to ensure high accuracy and reliability of measurement

results.

The main results of the project:

42

A method of measuring instantaneous current values for microprocessors is proposed.

A study of the process of measuring the average energy consumption of microcontrollers was
conducted, it was shown that thanks to the appropriate simplification of mathematical
expressions, it is possible to implement new methods of measuring the average energy
consumption of microcontrollers, which will be characterized by a simplified scheme of the
measuring channel, and an automated measurement method for this system is also proposed.

The scheme of the measuring channel of the average energy consumption measurement
system was developed, with the help of which high accuracy and immunity to interference
were realized.

The architecture of the system is proposed, which combines the methods of measuring the
average and instantaneous energy consumption of the microcontroller as part of the IoT
module.

The decision-making algorithm for automatic energy consumption measurement and the
latter's work algorithm are described.

The architecture of the intelligent system for studying the energy consumption of [oT modules
is proposed.

The energy consumption of the processor core of the IoT module was evaluated and
forecasted.

A general description of the types of instructions, their internal encoding structure, the main
principles of their execution, and the probable place of occurrence of additional energy
consumption in the form of an inter-instruction transition are given.

It is shown that the appropriate creation of training sets provides a highly accurate estimate of
the power consumption of the microprocessor in the presence of small data sets.

Anatoliy Sachenko;
Oleksandr Osolinskyi;
Yugeniy Bodyanskiy;
Nadiia Zoriy;
Volodymyr Kochan;
Svitlana Sachenko.
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[Project 10] 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 11] 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.

¢ 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;
- IvanKit;

- Andriy Kaniovskyi;

- Denys Zolotukhin;

- Andriy Sydor;

- Dmytro Lendiuk.
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[Project 12] 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:

e Known methods of data protection against computer attacks were analyzed.

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

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

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

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

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

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

e 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 13] Erasmus+ALIOT

Grantholder — Prof. Chris Phillips, Newcastle University, Newcastle, UK
National coordinator — Prof. Vyacheslav Kharchenko, National Aerospace University KhAI, 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 (IoT) 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 14] 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 15] 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;

- Thor Yakymenko;

- Stepan Ivasiev;

- Orest Volynskyy;

- Taras Tsavolyk.
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[Project 16] 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:

e An analysis of known methods of protection against computer attacks was carried out.

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

e 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.

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

e 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.

e Anapproach 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;

- Lesya Dubchak;

- Pavlo Bykovyy;

- Diana Zahorodnia;

- Vitaliy Dorosh;

- Taras Tsavolyk;

- Stepan Ivasiev;

- Grygoriy Sapozhnyk;
- Andriy Karachka.
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[Project 17] 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:

50

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, n-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 Maykiv;
Volodymyr Kochan;
Nadia Vasylkiv;
Oleksiy Roshchupkin;
Diana Zahorodnia;
Yuriy Ivanyshak;
Olexandr Osolinsky;
Taras Lendyuk;
Oksana Dunets.
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[Project 18] 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, which provide high efficiency of parallelization and
development of grid-based library functions for parallel training of artificial neural networks.

Main project results:

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
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[Project 19] 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 Ioan 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 20] 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 21] 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 MPI 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.

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. I 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.

54

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.
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[Project 22] Neural Network Methods for Evaluation of Microprocessor Power Consumption

While Performing Instructions

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
Thor 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. Borovyi, I. Maykiv, R. Kochan, Z. Dombrovskyy, V. Kochan. The Unit of Measurement of
Consumers Pulse Energy, Patent of Ukraine 90922 UA, MPK (2009) GOSF 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 23] 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
- Thor 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.434-439.

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 24] 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 — IIF), 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:

e 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];

e 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.
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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 I., 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 (I2MTC 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 25] 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 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 // Proceedings of 10-th International Conference “Modern Information and
Electronic Technologies” (SIET’2009). — Odessa (Ukraine), 2009. — Vol. 1. — pp. 44.

2. Paliy 1.O. 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 26] 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

Objectives: 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.
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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.

. 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.

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.

O. Adamiv, A. Lipnickas, A. KnyS. A stereovision system for autonomous robot navigation in 3-
D // 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 27] 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-

640-642.

3. H. 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 28] 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
/" 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 29] Computer Telecommunication System Based on Noise Signals
Principal investigator: Prof. Yaroslav Nykolaychuk

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 30] 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
- Thor Maykiv

- Iryna Turchenko

- Natalia Vozna

Published results:

1. Maykiv L., 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 [.A. Project analysis of methods of serial interfaces
controllers realization // Transactions of Ternopil State technical University. — 2009. — No. 1. —
pp. 110-115.

3. Maykiv .M. Investigation of I2C 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 .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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6.

10.

1.

12.

13.

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 .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 31] 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
- Thor 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 32] 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- 105-109.

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. Borovyi, 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 33] 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 34] 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 35] 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.

W

Course thesis by Andrii Melnyk was defended in 2005.

6. Master thesis by Vitaliy Kharchuk was defended in 2004.
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[Project 36] 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
- Thor 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 37] 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 1., 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 // 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 38] 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

Ihor Paliy

Yuriy Kurylyak
Victor Kapura

Published results:

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

2. Y. Kurylyak, Thor 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 39] 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.
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[Project 40] 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.

. 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.

. 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.

. 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/Computing2005Vol4Issue3-9-19.pdf.

. 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 41] 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.

76



ICS Annual report 2025

[Project 42] 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.

78

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.

I. 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)

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 II (2005): 813-817. (Canada)

P. Bykovyy, 1. 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 43] 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.
Team:
- Anatoliy Sachenko
- Roman Pasichnyk
- Volodymyr Kochan
- Volodymyr Turchenko
- Roman Kochan
- Nadia Vasylkiv
- Yuriy Pihovsky
- Mpykola Derlytsya

Published results:

1. 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.

2. 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.

3. 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.

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

5. 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 44] Using Multisensor Fusion and Neural Networks Techniques for Robot Control

Foreign partner: Laboratory of Robotics Systems, Unevirsity of La Corufia, 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.
Team:
- Anatoliy Sachenko
- Volodymyr Turchenko
- Vasyl Koval
- Oleh Adamiv

Published results:

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

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

3. 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.

4. 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.

5. 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.

6. 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.

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

8. Vasyl Koval. Methods and Algorithms of Map Development of Mobile Robot Environment Using

80

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 45] 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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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 25498 A, 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:

XIII IEEE International Conferences on Intelligent Data Acquisition and
Advanced Computing Systems (IDAACS'2025)

The 13th IEEE International Conference on Intelligent Data Acquisition and Advanced
Computing Systems (IDAACS’2025) was held in Gliwice, Poland, from 4 to 6 September 2025, and
was organized in a hybrid format at the Silesian University of Technology. The conference was co-
chaired by Professor Anatoliy Sachenko (Ukraine) and Professor Wojciech Kempa (Poland). The
Honorary Chair was Professor Vincenzo Piuri (Italy), and the Chair of the International Advisory
Board (IAB) was Professor George Markowsky (USA).

Technical co-sponsors were:

* West Ukrainian National University;

* IEEE SPS Polish Branch;

* [EEE SMC Polish Branch.

Financial sponsors were:

* Silesian University of Technology;
« IEEE Polish Section;

* [EEE Region 8§;

* IDAACS Charity Found.

Supporters and sponsors included:

* MagneticOne;

* Yaware — effective employee monitoring software;

* Infineon Technologies;

* Sensors. An open access journal published by MDPI.

Participants presented their 240 papers in 42 oral and poster sessions. Among them, there were

75 presentations in 16 oral sessions in person, 24 presentations in 2 poster sessions in person, 72
presentations in 18 oral sessions online, and 69 presentations in 6 poster sessions online.
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On Thursday, September 4, the first day of the conference, a key invited scientist, Professor
Oleksandr Letychevsky (Heriot-Watt University, United Kingdom), participated in the plenary
session with the topic "Digital Twins Based on Neuroinsertion."

The following sessions were held: Pattern Recognition, Digital Image and Signal Processing;
Advanced Mathematical Methods and Big Data; Internet of Things and Industrial Internet; Special
Stream on Cybersecurity; Special Stream on Advanced Project Management; Virtual Labs and
Virtual Toolkits in STEM.

The following sessions were held online: Stream on Intelligent Software Systems and Tools;
Special Stream on Cybersecurity; Special Stream on Advanced Project Management; Special Stream
on Virtual Labs and Virtual Toolkits in STEM; Pattern Recognition, Digital Image and Signal
Processing; Advanced Mathematical Methods and Big Data.

In the evening, conference participants visited an underground mine and an old coal mine.

On Friday, September 5, the second day of the conference, key invited scientists participated
in the plenary sessions: Dr. Angelo Genovese (University of Milan, Italy) with a report "Detecting
Industrial Anomalies at the Edge" and Professor Natalia Kussul (University of Maryland, USA) with
a report "Artificial and Earth-based Intelligence for Monitoring Our Changing Planet."

The following sessions were held: Pattern Recognition, Digital Image and Signal Processing;
Advanced Mathematical Methods and Big Data; Internet of Things and Industrial Internet; Special
Stream on Cybersecurity; Special Stream on Advanced Project Management; Special Stream on
Virtual Labs and Virtual Hardware in STEM; Special Stream on Design and Testing of Advanced
Computing Systems; Seminar on 5G and 6G Network Technologies and Security; Stream on
Intelligent Software Systems and Tools; Special Stream on Advanced Machine Learning and
Intelligent Information Systems; Computer Systems for Healthcare, Medicine and Bioinformatics;
Data Analysis and Modeling / Special Stream on Data-Driven Computational Diagnostic Methods.

The following sessions were held online: Special Stream on Economics in the Era of Digital
Transformation; Intelligent Information Systems, Data Analytics and Ontology; Special Stream on
Design and Testing of Advanced Computing Systems; Seminar Beyond 5G and 6G Network
Technologies and Security; Data Analysis and Modeling; Special Stream on Data-Driven
Computational Diagnostic Methods; Computer Systems for Healthcare, Medicine and
Bioinformatics; Special Stream on Digital Law and Computational Legal Research.

In the evening, conference participants attended a dinner at the Lanczuszkowa Spa in Zabrze.

On Saturday, September 6, on the third day of the conference, Dr. Victor Kremin (sponsoring
company Infineon) delivered a presentation at the plenary session entitled "Infeneon Trends and the
Evolution of Automotive Human-Machine Interfaces."

The following sessions were held: Special Stream on Advanced Automatic Control and IT;
Cybernetic Internet of Things 2025 Seminar; Special Stream on Digital Law and Computational Legal
Research.

The following sessions were held online: Special Stream on Advanced Automatic Control and
IT; Special Stream on Advanced Machine Learning; Special Stream on Economics in the Era of
Digital Transformation; Cybernetic Internet of Things 2025 Seminar.

At the closing round table on Saturday, September 6, Professor Sachenko summarized the
main results of the conference and announced statistical data. 438 papers from 35 countries were
submitted to the conference, of which 271 papers were accepted after peer review. In total, 252
participants took part in the conference: 96 in person in Gliwice and 156 online.

Professor George Markowsky announced the results of two meetings of the International
Advisory Board (IAB). It was decided to introduce 3 new members to the IAB, including Associate
Professor Lesya Dubch WUNU ak, WUNU. In addition, applications from candidate countries for
participation in the XIV IEEE International Conference on Intelligent Data Acquisition and Advanced
Computing Systems (IDAACS’2027) were considered, and according to the results of the vote,
Athens (Greece) was chosen as the venue for IDAACS’2027.

Professor Nikos Bardis, host of the upcoming IDAACS’2027 conference, gave a welcoming
speech and invited everyone to Athens in September 2027.

A selection committee was established by the IAB and determined the winners in two main
categories. In the general category, the paper “Respiratory Waveform Measurement System Using
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Non-Contact Devices” by Japanese authors Yuto Kojima, Toru Higaki, and Hirotaka Inoe was
awarded a prize of 400 Swiss francs, provided by MDPI Sensors.

In the category of the best youth work, the work "Positioning a drone in a specific location
using visual data in the absence of GPS" by Ukrainian researchers Dmytro Kagitin, Volodymyr
Kazymyr, Mykola Suslo, Yevheniy Yatchenko, and Petro Oleksienko was awarded a prize of 400
Swiss francs provided by Infineon Technologies.

All accepted and presented papers were included in IEEE Xplore and indexed by the Scopus
database.

The IDAACS’2025 conference once again confirmed the high level of international
cooperation in this field.

Photo report

First day
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Second day
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IDAACS’2023. 7-9 September 2023, Dortmund University of Applied Sciences and Arts
(Fachhochschule Dortmund), Dortmund, Germany.

Co-Chairs: Anatoliy Sachenko, Ukraine; Carsten Wolff, Uwe Grossmann ta Christof
Roehrig, Germany.

IPC Co-Chairs: Jiirgen Sieck, Germany, Yuriy Kondratenko, Ukraine, Agata Manolova,
Bulgaria, Andrea Kienle, Germany and Masami Iwase, Japan.

Statistics: 266 participants, 55 countries, 223 papers, two volumes (Volume 1, 1-626 pages,
Volume 2, 627-1255 pages).

Special issues: MDPI Sensors.

Sponsors: Dortmund University of Applied Sciences and Arts, Dortmund, Germany; Faculty
of Computer Information Technologies, West Ukrainian National University; IEEE Germany
Section I&M Society Chapter; IEEE Ukraine Section I&M / CI Joint Societies Chapter;
ruhrvalley Cluster e.V. The DeepTech Innovation Network; EuroPIM — European Partnership
for Project and Innovation Management; Research Institute for Intelligent Computer Systems,
West Ukrainian National University and V.M. Glushkov Institute of Cybernetics, National
Academy for Sciences of Ukraine, Ukraine; MagneticOne; Yaware — Effective Employee
Monitoring Software; MDPI Sensors; River Publishers.

IDAACS’2021. 22-25 September 2021, Tadeusz Kosciuszko Cracov Tehnology University,
Cracov, Poland.

Conference Co-Chairmen: Anatoliy Sachenko, Ukraine; Zbigniew Kokosinski, Volodymyr
Samotyy, Poland.

IPC Co-Chairmen: Theodore Laopoulos, Greece; Piotr Bilski, Poland.

Statistics: 175 participants, 42 countries, 219 papers, two volumes (Volume 1, 1-600 pages,
Volume 2, 601-1205 pages).

Special Issues: MDPI Sensors.

Sposors: IEEE Ukraine Section I&M / CI Joint Societies Chapter; Research Institute for
Intelligent Computer Systems, West Ukrainian National University and V.M. Glushkov
Institute of Cybernetics, National Academy for Sciences of Ukraine, Ukraine; West Ukrainian
National University; Faculty of Electrical and Computer Engineering; Cracow University of
Technology; IEEE Ukraine Section; IEEE Poland Section; MDPI Sensors; River Publishers,
EFENTO - Producer of a full range of wireless, low power IoT sensors working with any
cloud platform, Dortmund University of Applied Sciences and Arts.
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IDAACS’2019. 18-21 September 2019 p., Technical Institute Ecole Nationale d’Ingénieur 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.

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’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.

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’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’2011. September 15-17 2011, Czech Technical University in Prague, Prague, Czech
Republic.
Conference Co-Chairmen: Anatoliy Sachenko, Ukraine, Domenico Grimaldi, Italy
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[PC 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.o., 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’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 I&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’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

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

[PC 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
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Sponsors: Ternopil Academy of National Economy (TANE) of IEEE Instrumentation &
Measurement Society, STCU at MES of Ukraine, Aval bank.

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., 1 Vol.

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.

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.

Due to the full-scale Russian invasion of Ukraine, IDAACS-SWS was not held in 2022 and 2024.

The fifth IEEE International Symposium on Wireless Systems within the Conferences on
Intelligent Data Acquisition and Advanced Computing Systems (IDAACS-SWS’202020) was held
in 2020.

IDAACS-SWS2020. 17-18 September 2020., online at the Dortmund University of Applied
Sciences and Arts (Fachhochschule Dortmund), Dortmund, Germany

Symposium Hononary Chairman: Anatoliy Sachenko, Ukraine;

Co-Chairmen of IPC: Uwe Grossmann, Christof Roehrig, Axel Sikora, Carsten Wolff,
Germany, Orest Ivakhiv, Ukraine

Co-Chairmen of IPC: Vladimir Oleshchuk, Norway, Jirgen Sieck, Germany

Statistics: participants from 23 countries, 58 papers, 318 pages, 1 volume.

Sponsors: Dortmund University of Applied Sciences and Arts (Fachhochschule Dortmund);
Research Institute for Intelligent Computer Systems; IEEE Ukraine Section I&M / CI Joint
Societies Chapter; IEEE Ukraine Section; IEEE Germany Section IM Chapter; IEEE
Germany Section; EuroPIM; River Publishers.

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.

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
1&M / CI Joint Societies Chapter; IEEE Ukraine Section; Ministry of Education and Science
of Ukraine; Cypress.
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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

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

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

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.
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International Workshop Advances & Challenges in Computing (A2C)

The international workshop “Advances & Challenges in Computing” has been running since
2007. It covers a scope of the international standard Computing Curricula (Computer Science,
Computer Engineering, Software Engineering, Information Technologies, Information Systems,
Cyber Security and Data Science) and is related to topics of the International IEEE IDAACS
Conference, IEEE IDAACS-SWS as well as the International Journal of Computing.

The A2C Workshop is running quarterly (March, June, September, December).

Working languages: Ukrainian, English

Workshop Co-Chairs:

— Aleksander Palagin, Academician, Doctor of technical sciences, professor, Vice-Director
of the V.M. Glushkov Institute of Cybernetics, NAS of Ukraine

— Anatoliy Sachenko, Honorable inventor of Ukraine, IEEE Senior Member, doctor of
technical sciences, professor, scientific advisor of Research Institute for Intelligent Computer
Systems

Workshop scientific secretary:

— Vasyl Koval, PhD, Associated Professor, Co-chair of Intelligent Robotic Systems Group,
Research Institute of Intelligent Computer Systems

Workshop technical secretary:

— Taras Lendiuk, PhD, Associated Professor

Google Meet administrators

— Maksym Palka, PhD Student, Data Scientists, Engineer at Research Institute for Intelligent
Computer Systems

Email: a2c.workshop@gmail.com

Workshops 2025

Date: 17 December 2025 (Wednesday)

AGENDA:
Speaker: Oleksiy Lutsyk
Speaker: Andrii Topalov

N —

1. Speaker: Oleksiy Lutsyk

»
4
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LR il

i //ﬁ \ ; ‘;!ﬂl:'l‘.’|\7\\\\.(5\

Ph.D., Research Scientist in department of Methods and Systems for Processing, Analysis,
and Identification of Images at the Physic and Mechanical Institute of the National Academy of
Sciences of Ukraine.

E-mail: olutsyk@yahoo.com

Topic: Optimization of training datasets in neural network learning tasks.

Presentation in Ukrainian

Abstract: This work explores approaches for feature extraction, dataset optimization, and
efficient model training in image recognition and classification tasks. The proposed methods focus
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on transforming raw image data into compact and informative representations that can be effectively
utilized by machine learning and deep learning algorithms. Techniques for reducing the size of
training datasets while maintaining their informativeness are discussed, along with strategies for
improving the balance, coverage, and quality of data samples. By applying statistical and stochastic
modeling frameworks, the approaches allow more efficient analysis, enhance model generalization,
and reduce computational requirements. The results demonstrate the potential of these methods to
improve training efficiency, support real time processing, and provide for the development of more
robust and adaptive recognition systems. The work also highlights opportunities for further research
in dataset preparation, adaptive feature representation, and machine learning techniques for complex
image analysis problems.

Resume: In 2005, Oleksiy Lutsyk graduated with honour from Lviv Franko National
University, Specialization: Radio physics. In 2014, he defended his Ph.D. thesis in Information
Technology at the Ternopil National Economic University. From 2005 to present — Researcher in the
Department of Methods and Systems for Processing, Analysis, and Identification of Images,
Karpenko Physico-Mechanical Institute, National Academy of Sciences of Ukraine. His research
interests encompass advanced signal and image processing, 3D image reconstruction, pattern
recognition, neural networks, machine learning, big data analytics, and the development of high-
performance algorithms for real-time processing. He is particularly focused on creating efficient
computational methods and intelligent systems capable of operating under resource-constrained
conditions and in environments with high levels of noise and uncertainty. He is the author of 68
scientific publications, including conference papers, journal articles, and research results indexed in
leading international databases. His work has been presented at national and international research
forums. In addition to articles, he is also a co-author of two academic books.

2. Speaker: Andrii Topalov

Associate professor, Ph.D. in computer systems and components,

Admiral Makarov National University of Shipbuilding

E-mail: topalov_ua@ukr.net

Topic: Methods for information flows creation and digital twins models of port infrastructure

Presentation in Ukrainian

Abstract: The study examines modern technologies, including artificial intelligence, the
Internet of Things, automation and robotics, big data, and digital twins. For each of these
technologies, the areas of practical application in ports, the expected benefits of implementation, and
the levels of integration into management systems—ERP, MES, SCADA, and SSB—are defined. It
is summarized that artificial intelligence plays a key role in forecasting demand for logistics services,
enabling more accurate planning of cargo flows, estimating vessel arrival times, and optimizing port
service schedules based on historical and real-time data analysis. Internet of Things technologies
provide round-the-clock monitoring of the technical condition of port equipment, containers,
handling machinery, as well as environmental parameters. Blockchain technologies enable the
creation of a secure and transparent document management system that ensures reliable recording of
all transactions within the supply chain, including cargo movements, customs clearance, and
insurance. Automation and robotics significantly reduce dependence on the human factor, especially
in high-load operations such as container sorting, crane control, and autonomous transportation within
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the port area. Big data allows for in-depth analysis of port activities, including processing information
from various sources. The digital twin technology, which reflects a virtual copy of a real object or
process, enables simulation modeling of port operations, scenario testing, optimization of logistics
schemes, and efficient management of infrastructure resources. The proposed table visualizes the
relationship between the technologies and management levels, taking into account the specifics of
port operations.

Resume: In 2014, Andrii Topalov graduated with excellence from the Admiral Makarov
National University of Shipbuilding, obtaining his M.Sc. in Automation at the Institute of Automation
and Electrical Engineering, and in 2020 he defended his Ph.D. thesis in Computerized Control
Systems at Odessa National Polytechnic University. Since 2016, he has been a lecturer at the
Department of Computerized Control Systems of the Admiral Makarov National University of
Shipbuilding, and from 2024 he has served as a lecturer at the Drones Department of the Kyiv School
of Economics. Since 2020, he has also worked as a research assistant at the Institute of Environment
and Energy Conservation Problems, contributing to state-funded research projects in intelligent
monitoring and control systems, mobile robotics, automation of complex technical objects, and
innovative technologies for shipbuilding. His research interests include automated control systems,
sensor and [oT systems, intelligent robotic platforms, fuzzy logic, stabilization of floating structures,
and the development of advanced monitoring and control algorithms. Since 2024, he has been Editor-
in-Chief of the scientific journal Methods and Devices of Quality Control. Dr. Topalov is the author
of numerous scientific papers indexed in Scopus and Web of Science (h-index Scopus: 11; WoS: 5),
as well as several monograph chapters, and holds multiple Ukrainian patents in robotics, ship systems
automation, and intelligent measurement technologies. His scientific achievements have been
recognized by national awards, including the Prize of the President of Ukraine for young scientists
(2024) and the Prize of the Verkhovna Rada of Ukraine (2021), along with multiple institutional
distinctions for contributions to research, education, and technological innovation.
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Date: 24 Sep 2025 (Wednesday)

AGENDA:

1. Speaker: Vitaliy Kobets
2. Speaker: Vladyslav latsiuta

1. Speaker: Vitaliy Kobets

(Prof., Dr. Sc. (Economics))
Professor of Computer Science and Software Engineering Department,
Kherson State University)

E-mail: vkobets@ksu.ks.ua

Topic: Application of RFM-D Analysis for Customer Segmentation Using
Machine Learning
Presentation in Ukrainian

Abstract: The research uses modern machine learning methods to apply RFM-D (Recency,
Frequency, Monetary, Diversity) analysis for customer segmentation. The authors focus on
integrating three main approaches: reinforcement learning methods, unsupervised, and supervised
ML methods. The first approach, based on reinforcement learning, allows for adaptive adjustment of
segmentation strategies based on variable customer characteristics and preferences and can
continuously improve the process of selecting optimal strategies to achieve the objective function,
which is important for businesses operating in a dynamic market environment. For unsupervised
learning, the K-means method helps identify more homogeneous customer groups based on their
characteristics, allowing businesses to customize their unique customer offers. At the same time,
machine learning methods, such as classification algorithms, can predict customer behavior based on
training data, ensuring high prediction accuracy and improving the quality of management decisions
for each customer segment. The study results show that combining these approaches allows for
effective customer segmentation and optimized customer interaction, critical for increasing loyalty
and overall efficiency of business strategies.

Resume: In 2002, Vitaliy Kobets graduated with honors from Kherson State University. In
2008, he defended his PhD thesis specializing in mathematical methods and information technologies
in supply chains. In 2019, he defended his Doctoral Thesis, which focused on the evolutionary and
experimental modeling of microeconomic systems. In 2021, he was awarded the academic title of
Professor of Informatics, Software Engineering, and Economic Cybernetics Department. His major
research fields are evolutionary microeconomics, robo-advisors, business analytics, machine
learning, and financial technology. Since 2002, he has been working at Kherson State University and
has risen from Assistant Professor to Professor. In 2011-2020, he was a Deputy Head of Informatics,
Software Engineering, and Economic Cybernetics Department; in 2019-2020, he was a Head of
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Education Quality Assurance Department; in 2020—-2021, he was a Vice Rector for Academic Affairs.
Since 2019, he has been a Professor of Computer Science and Software Engineering Department at
KSU.

He has published over 80 peer-reviewed publications in international journals and
conferences, indexed by Scopus and WoS.

Research interests include robo-advisors and investor portfolio optimization, factors
influencing ICT adoption in SMEs, household food security and insecurity dynamics, and innovative
data processing and analysis systems.

He is a member of the International Association for Technological Development and
Innovations IATDI, a permanent specialized academic council member (Kyiv), a member of 3
editorial boards, a program committee member of international conferences, and a reviewer for
international journals.

2. Speaker: Vladyslav latsiuta

(Postgraduate student, Kherson State University)
E-mail: vladyslav.yatsiuta@university.kherson.ua

Topic: Multimodal NLP Techniques for Processing Unstructured Financial Information
Presentation in Ukrainian

Abstract: The research investigates the application of Natural Language Processing (NLP)
tools for processing unstructured business data and automating the analysis of financial video content.
A system architecture is proposed to transform different data types into a unified text format. An
experimental study using ChatGPT-40 demonstrates that NLP models can accurately extract stock-
related forecasts and risk assessments from YouTube videos, significantly improving investment
decision-making speed and quality. The results confirm the potential of Al-based technologies for
enhancing financial analytics and business data processing.

Resume: Vlad latsiuta received his Master’s degree in Informatics from Kherson State
University in 2010 and his Master’s degree with honors in Information Systems and Technologies in
2023. From 2008 to 2010, he worked as a developer at the Laboratory of Integration of Pedagogical
Software. Since 2010, he has been working at DataArt, where he has advanced to the positions of
Senior Software Developer, Team Lead, and Architect. He has over 15 years of professional
experience in software development across various business domains, including travel, finance, and
healthcare.

He is a postgraduate student in software engineering at Kherson State University, conducting
research in artificial intelligence, financial report generation, and business request processing. He has
authored four publications in peer-reviewed journals indexed by Scopus and Web of Science.

His research interests include artificial intelligence applications in business analytics,
financial technologies, and intelligent systems for data processing and decision support.
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Date: 25 June 2025 (Wednesday)

AGENDA:
1. Speaker: Sergey Subbotin
2. Speaker: Serhii Leoshchenko
3. Information about research projects and conferences: Anatoliy Sachenko

1. Speaker: Sergey Subbotin

a7 h

(Prof., Dr. Sc. (Dr.-Ing. habil.)

Head of Department of Software Tools,

National University “Zaporizhzhia Polytechnic”

E-mail: subbotin@zp.edu.ua

Topic: Data-driven diagnosis: problems and methods

Presentation in Ukrainian

Abstract:

Diagnostics in engineering is a mean of ensuring high quality and durability of products, and
in biomedical applications is a mean of determining the patient’s condition. Traditionally at practice
the diagnostic methods are based on analytical models, and require a depth knowledge of the physics
(biology) of the object of diagnosis, which is not always available in practice. Therefore, the data-
driven diagnostics is of particular relevance, which allows building diagnostic models based on point
observations with insufficient knowledge of the nature of the diagnosed object. The presentation
provides an overview of the main stages of tasks and methods of computational diagnostics, their
comparative characteristics and recommendations for choosing a specific method taking into account
the specifics of the task.

Resume: In 2000, Sergey Subbotin graduated with honour from Zaporizhzhia State Technical
University.. In 2005, he defended the PhD Thesis. In 2007, he was awarded the academic title of
Associate Professor. In 2014, he was awarded Dr. Sc, (Dr. habil.sc. ing. Degree). In 2014, he was
awarded the academic title of Professor. Since 2000, he has been working at National University
“Zaporizhzhia Polytechnic” (former Zaporizhzhia National Technical University). In 2000-2003, he
was an Assistant; in 2004-2005, he was a Senior Lecturerr; in 2005-2013, he was an Associate
Professor; in 2014-2016, he was a Professor. Since 2016, he has been a Head of the Department of
Software Tools.. His major fields of research are computational diagnosis, machine learning, neuro-
fuzzy systmes, intelligent optimization.

2. Speaker: Serhii Leoshchenko
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(PhD)

Associate professor of the Department of Software Tools,

National University “Zaporizhzhia Polytechnic”

E-mail: sergleo.zntu@gmail.com

Topic: Mechanisms of fine tuning of neuroevolutionary synthesis of diagnostic models

Presentation in Ukrainian

Abstract: During performing complex synthesis (structural and parametric) of artificial
neural networks (ANN) of complex topologies (for example, recurrent neural networks: RNN and
deep neural networks: DNN), neuroevolution is a promising approach. After all, methods of
neuroevolution synthesis allow to obtain the appropriate topology and parameters of the neuromodel
with less involvement of an external expert, by gradually increasing, increasing the complexity and
changing the network parameters. However, neuroevolution synthesis has a significant execution
time. There are also sometimes problems with local extremes. That’s why the urgent task is to develop
modifications that can be introduced point-by-point during the synthesis process in order to overcome
disadvantages that were listed and improve results of using such methods.

Resume: During 2013-2017, studied for a bachelor’s degree at Zaporizhia National Technical
University (now: National University “Zaporizhzhia Polytechnic”), in 121 Software Engineering
specialty. Received a diploma with honors. In 2017-2019, he continued his master’s degree at
Zaporizhia National Technical University. In 2019, he entered the postgraduate course of the National
University “Zaporizhzhia Polytechnic”, in 122 Computer Sciences, under the scientific supervision
of Dr. Sc., Professor Sergey Subbotin and Dr. Sc., Professor Andrii Oliinyk. On July 27, 2023, he
defended his PhD thesis. Since 2019, he worked as an assistant and, later, a senior lecturer at the
Department of software tools. Since September 2024, the academic title of associate professor was
awarded by the decision of the attestation Board of the Ministry of education and science of Ukraine
dated 10.12.2024.
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Date: 26 May 2025 (Wednesday)

AGENDA:
Speaker: Viacheslav Moskalenko
Speaker: Ihor Yakymenko

N —

1. Speaker: Viacheslav Moskalenko

(Associate Professor., Ph.D.)

Associate Professor of Computer Science Department,

Sumy State University;

CTO at Molfar.Al sp. z o.0.

E-mail: v.moskalenko@cs.sumdu.edu.ua

Topic: Methodological Foundations and Information Technologies for Creating Resilient
Intelligent Data Analysis Systems

Presentation in Ukrainian

Abstract: The vulnerabilities of Intelligent Data Analysis Systems (IDAS) and the
approaches to ensuring various aspects of their resilience are analyzed and systematized. The
methodological foundations and information technologies for evaluating and enhancing the resilience
of IDAS under diverse disturbances and resource-constrained conditions are proposed. A novel
concept is introduced, accompanied by models and methods for assessing and ensuring the resilience
of IDAS against different types of disturbances under limited resources. A distinct feature of the
proposed approach is the development of models that incorporate parallel module correction and
dynamic structural adaptation, thereby ensuring enhanced system resilience. Furthermore, the
integration of advanced meta-learning techniques with a structured framework for machine learning
operations enhances resilience by improving both robustness and adaptation speed, while employing
a model-agnostic approach that makes the method universally applicable. Experimental validation
using an image recognition task confirms the effectiveness of the proposed models and methods.

Resume: Viacheslav Moskalenko graduated with honours from Sumy State University in
2011 with a degree in Control Systems and Automation. He later completed his second degree in
Computer Science at Sumy State University in 2021, graduating with honours. On 16 May 2014, he
defended his Candidate of Technical Sciences dissertation on the automation of control processes at
the National Technical University “Kharkiv Polytechnic Institute. Since 1 May 2017, he has been
serving as an Associate Professor at the Computer Science Department of Sumy State University.
From 2021 to 2022, he completed his doctoral studies at the Department of Computer Systems,
Networks, and Cybersecurity of the Faculty of Radioelectronics, Computer Systems, and
Infocommunications at the National Aerospace University “Kharkiv Aviation Institute,” focusing on
the research topic “Methodological Foundations and Information Technologies for Creating Resilient
Intelligent Data Analysis Systems.” He is scheduled to present his dissertation for defence later this
year.
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His research interests encompass machine vision, artificial intelligence, resilient systems, and
unmanned systems. He is a leading researcher at the Laboratory of Intelligent Systems at Sumy State
University and has led numerous research projects, including “Information Technology for Providing
Resilience of Artificial Intelligence Systems to Protect Cyber-Physical Systems” and “Intelligent
Autonomous On-Board System of an Unmanned Aerial Vehicle for Identifying Objects on the
Ground,” among others. Under his supervision, two doctoral dissertations have been successfully
defended, focusing on autonomous navigation technologies for small unmanned aerial vehicles and
the automatic generation of inspection reports for underground infrastructure based on video
inspection data.

Since 2016, he has been the Chief Technology Officer (CTO) at Molfar Technologies Limited
(London, United Kingdom), a company specializing in outsourced development of artificial
intelligence systems for edge and cloud computing. In 2019, he also assumed the role of CTO at
Molfar.Al s.p. z.0.0. (Gdansk, Poland), which focuses on cloud-based Al technologies for video data
analysis in infrastructure inspection and autonomous navigation technologies for UAVs.

2. Speaker: Ihor Yakymenko

Ph.D., Associate Professor of the Department of Computer Engineering

E-mail: iyakymenko@ukr.net

Topic: Methods and means of cryptographic information protection based on the residual
number system

Presentation in Ukrainian

Abstract: The work is devoted to the development and research of new encryption methods
and techniques in the Residue Number System (RNS). The proposed cryptographic algorithms are
based on the use of integer, polynomial, and hierarchical residue number systems and their modified
forms, which significantly enhance efficiency, performance, and resistance to cryptanalytic attacks.

For the first time, a symmetric cryptographic algorithm in the Residue Number System has
been developed, in which the ciphertext is represented as a set of residues modulo (keys). Analytical
security assessments have made it possible to determine the required bit lengths and the number of
moduli to ensure a protection level equivalent to the modern AES-256 symmetric encryption
algorithm.

High-performance symmetric and asymmetric cryptographic algorithms have been proposed
based on arbitrary replacement of basis numbers in the Residue Number System, which enhances
security and resistance to cryptanalytic attacks. Single-key and dual-key symmetric encryption
methods have been developed, the cryptanalysis of which requires solving NP-complete problems,
ensuring high cryptographic strength.
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New methods of encrypting and decrypting information flows in the hierarchical integer and
polynomial residue number systems have been proposed. The use of parallelized computations and
representation of the encrypted text as residues increases the encryption algorithm’s performance and
security.

A methodology for cryptographic information protection in the Residue Number System has
been developed. By utilizing vector-modular methods of modular multiplication and exponentiation,
as well as integer, modified perfect form, polynomial, and hierarchical residue number systems, this
methodology enhances security, reduces computational complexity, improves algorithm
performance, and supports the development of a unified strategy for securing information flows.

Further development has been made in polynomial, two- and three-modulus asymmetric
Rabin encryption algorithms, which exhibit reduced time and hardware complexity by replacing
multiplication operations with addition operations. Additionally, methods for finding the inverse
polynomial and methods for reconstructing a polynomial from its residues in the ring Z[x]Z[x]Z[x]
have been improved, allowing for parallelized computations and reduced computational complexity.

The research results can be applied in the development of advanced cryptographic systems
designed to protect confidential information under conditions of high computational workloads and
cryptanalytic threats.

Resume: In 1998 graduated from the Taras Shevchenko National University of Kyiv on
specialty Mathematics. In 2012 defended his dissertation for the Candidate degree (Ph.D.) of
Technical Sciences. In 2018 received the title of Associate Professor of the Department of Computer
Engineering. Currently, is the Dean of the Faculty of Computer Information Technologies of the West
Ukrainian National University and works as an Associate Professor of the Department of Computer
Engineering. Scientific interests: remainder class system, research of mathematical operations in
cryptographic methods of information protection, asymmetric systems.

107



ICS Annual report 2025

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 IJC 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.

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.

Co-Editors-in-Chief: Prof. Anatoliy Sachenko, Research Institute for Intelligent Computer
Systems, West Ukrainian National University, Ukraine; Prof. George Markowsky, Kennesaw State
University, United States; Dr. Piotr Bilski, Institute of Radioelectronics, Warsaw University of
Technology, Poland; Executive Editor, Dr. Volodymyr Turchenko, Ontario Institute for Studies in
Education, University of Toronto, Canada; Associate Editors: Prof. Francesca Guerriero, University
of Calabria, Italy; Prof. Tetiana Hovorushchenko, Khmelnytskyi National University, Ukraine, Prof.
Robert E. Hiromoto, Department of Computer Science, University of Idaho, United States, Prof.
Volodymyr Kochan, Research Institute for Intelligent Computer Systems, West Ukrainian National
University, Ukraine. 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 75 recognised scientists from 21 countries:
Bulgaria, Canada, China, Czech Republic, Estonia, France, Germany, Greece, Italy, Japan, Lithuania,
Mexico, Norway, Poland, Portugal, Romania, Slovakia, South Africa, Spain, Ukraine, USA.

Published issues
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Andriy Lutsiuk, Orest Lavriv, Mykola Beshley, Mykola Brych. Advanced Technique for
Imbalance Mitigation in Predictive Monitoring and Anomaly Detection System. — pp. 633-644.
Oleksandr Kuznetsov, Yulia Khavikova, Valerii Bushkov, Dmytro Shchytov, Nikolaj Mormul.
Performance Analysis of Groth16 zZkSNARK: Systematic Benchmarking with Circom-snarkjs.
— pp. 645-660.

Yevgeniy Bodyanskiy, Oleh Zolotukhin, Andriy Yerokhin, Maryna Kudryavtseva, Maksym
Yerokhin. Fast Stacking Neuro-Neo-Fuzzy System for Inverse Modeling in Online Mode. — pp.
661-667.

Mohammad Yani, Wawan Setiawan, Rizky Frihatmawati, Wali Atmamudin, Muhamad
Mustamiin, Rendi Rendi, Esti Mulyani, Fachrul Pralienka Bani Muhamad, Adila Alfa
Krisnadhi, Indra Budi. Indo-WDSimpleQuAD2.0: an Indonesian Benchmark Dataset for
Knowledge Graph Question Answering System. — pp. 668-677.

Volodymyr Hnatushenko, Yuliia Olevska, Viktor Olevskyi, Oleksandr Olevskyi, Natalya
Sokolova, Dmytro Gristchak. Machine Learning Based Method for Acoustic Recognition of
Anthropogenic Underground Voids. — pp. 678-686.

Ievgen Zaitsev, Valentyna Pleskach, Volodymyr Kochan, Victoriia Bereznychenko, Romanas
Tumasonis, Nataliia Dziubanovska. Deep Learning Techniques in IoT-Enabled Smart Grids
Review Approach for Energy Management. — pp. 687-694.

Ali A. Titinchi, Atef Abusalim, S. Mohamed Yousuf, Anju Parameswaran. An Educational
Laboratory Elevator with 1oT/Cloud Utilizing. — pp. 695-704

Yaroslav Pyrih, Yulia Pyrih, Stepan Dumych, Ivan Fesiuk. Intelligent GA-Based Vehicle
Routing within Smart Urban Infrastructure. — pp. 705-716.

Uddalok Sen, Madhulina Sarkar, Nandini Mukherjee. A Predictive and Availability-Aware Job
Scheduling Algorithm for Resource Management in Cloud. — pp. 717-726.

I1lia Lutsyk, Dmytro Fedasyuk. A Method for Scaling Ontological Rule Reasoning for Adaptive
Software. — pp. 727-733.

Oleksandr Stelmakh, Inna V. Stetsenko, Anton Dyfuchyn, Alexander Zarichkovyi, Oleksandra
Dyfuchyna. A Modular Framework for High-Performance Graphical Interfaces on STM32
Microcontrollers. — pp. 734-741.

Pelagie Flore Temgoua Nanfack, Elie Fute Tagne. Use of some variants of Graph Neural
Networks for the classification of Electroencephalograms of schizophrenia. — pp. 742-754.
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Mykola Maksymiv, Taras Rak. Restoring Quality from Bitrate Collapse: A Two-Stage GAN
for Enhancing Heavily Compressed Video. — pp. 755-762.

Emad Majeed Hameed, Hardik Joshi, Hayder Jasim Habil, Mudhar A. Al-Obaidi. Classification
of Diabetes using Multinomial Naive Bayes, Logistic Regression, and Multi-Layer Perceptron
Algorithms. — pp. 763-770.

Uliana Zbezhkhovska, Valeriy Slobodyanuk, Oleksii Koval, Konstantyn Vasiuta, Dmytro
Kalinovskyi, Oleksandr Yasynskyi. Deep Learning for Classifying Chaotic Signals
Transformed by Advanced Techniques. — pp. 771-779.

Taras Maksymyuk, Francesco Meloni, Matias Torres Diaz, Domenico Romano, Lorenzo
Belucci, Natalia Chukhray. Decentralized Blockchain Framework for the Provenance of
Cultural Heritage. — pp. 780-789.

Artem Abakumov, Vyacheslav Kharchenko, Yurii Ponochovnyi. UAV Cyber Resilience
Assessment Method: Combining IMECA, Penetration Testing and State-space Markov
Modeling. — pp. 790-801.

Viktor Rovinskyi, Olga Yevchuk, Yuri Strileckyi. Neural Networks for White Box
Cryptography in Software Protection Systems. — pp. 802-813.

Mykyta Syromiatnikov, Victoria Ruvinskaya, Nataliia Komleva. Empowering Smaller Models:
Tuning LLaMA and Gemma with Chain-of-Thought for Ukrainian Exam Tasks. —pp. 814-825.



ICS Annual report 2025

10.

11.

12.

13.

14.

15.

Issue 3

ISSN'1727-6209 (Print)
ISSN 2312-5381\(Online)

pom——
R
-

--— {---.}.

InternationalJournal of
i 3

— S

.
e

A
£
'

=

i

i

[

€52 ':a
Yeda - (u

)

Jose Paredes-Malaga, Roxana Flores-Quispe, Yuber Velazco-Paredes. Double-Layer
Encryption using Chemical Periodic Table and a Pseudo-random Number Generator. — pp. 443-
451.

Mykola Dyvak, Tyande Pan, Oleksandr Kindzerskyi. Mathematical Model of a Social Network
User Profile Based on Interval Data Analysis. — pp. 452-459.

Moheb R. Girgis, Alaa M. Zaki, Enas Elgeldawi, Mohamed M. Abdallah, Ali A. Ahmed.
MASC: A Dataset for the Development and Classification of Mobile Applications Screens. —
pp. 460-473.

Mohammed El Baraka, Siham Ezzouak. A Novel Isogeny-Based Digital Signature Scheme with
Enhanced Efficiency and Security. — pp. 474-479.

Ahmed Hassan Hassan. A Metaheuristic Machine Learning Approach for Darknet Traffic
Classification. — pp. 480-492.

Rostom Mennour, Sofiane Blikaze, Samy Benaissa. A Novel Decentralized Federated
Incremental Learning Framework for ECG and EEG Signal Analysis. — pp. 493-504.

Pandega Abyan Zumarsyah, Fariza Eka Aulia. Association Rule Mining in SQL to Improve
Demand Forecasting using LSTM. — pp. 505-512.

Victor Ababii, Viorica Sudacevschi, Silvia Munteanu, Viorel Carbune, Olesea Borozan. Multi-
Coalition Multi-Agent Decision Making System Synthesis. — pp. 513-519.

Keletso J. Letsholo. Evaluating the Quality of Class Diagrams Generated by GPT-4 Model. —
pp- 520-535.

Swapnil R. Shinde, Sudeep D. Thepade, Anupkumar M. Bongale. Performance Comparison of
Classification Algorithms for Face Anti-Spoofing using Codebook Features. — pp. 536-544.
Jyothsna AN, Pamela Vinitha Eric, M.S. Smitha Rao. The Sound and Sight of Confidence: An
Audiovisual ML Approach. — pp. 545-551.

Bohdana Fedyna, Olga Fedevych, Yurii Lysyi, Nataliia Lysa, Liubomyr Sikora. Information
Technologies for Digital Control of Transporters of Book Blocks Conveyor Dryers Drive. — pp.
552-558.

Vera Wati, Nur Fitrianingsih Hasan. Neural Cryptography Based on Tree Parity Machine to
Generate OTP. — pp. 559-569.

Ivan Tupitsya, Volodymyr Kryvonos, Sergii Kibitkin, Albert Lekakh. The Video Images
Coding Method for Special-Purpose Info Communication Systems. — pp. 570-577.

Nguyen Dinh Lau, Le Thanh Tuan. Improved Computing Performance for Floyd-Warshall
Algorithm in the MapReduce architectures. — pp. 578-584.
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Viktor Kozel, Oleksii Ivanchuk, Ievgeniia Drozdova, Olena Prykhodko. Analysis of the Impact
of Encryption on the Traffic Volumes of IoT Protocols. — pp. 585-592.

Lahcen Idouglid, Said Tkatek, Khalid El Fayq. Transforming IIoT Security Leveraging Deep
Learning and Feature Selection for Superior Intrusion Detection. — pp. 593-602.

Oleksandr Ivasiuk, Vyacheslav Kharchenko, Heorhii Zemlianko. From Security Informed

Safety to Safety Informed Security: Methodology and Case for PLC-based I&C Assessment. —
pp. 603-610.
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Oleksandr Kuznetsov, Iryna Lysenko, Dmytro Prokopovych-Tkachenko, Yuliia Ulianovska,
Valerii Bushkov. Dynamic Trust Evaluation and Resilience Assessment in Edge Computing
Networks. — pp. 223-232.

Tetiana Hovorushchenko, Olga Pavlova, Vitalii Alekseiko, Andrii Kuzmin, Elena Zaitseva.
Long-term Land Surface Temperature Forecasting in Different Climate Zones using Long
Short-term Memory. — pp. 233-242.

Dian Sa’adillah Maylawati, Siah Khosyi’ah, Naufal Rizqullah, Fawzan Ibnu Fajar, Muhammad
Ali Ramdhani. Chatbot Assistant for Enhancing Religious Court Services in Indonesia Using
Deep Learning-based Algorithms. — pp. 243-253.

Vasyl Lytvyn, Ivan Peleshchak, Yaroslav Stepaniak, Roman Peleshchak, Oleksii Ishchuk.
High-Precision Detection of GPS Spoofing Attacks on UAVs Using MLP. — pp. 254-262.
Telman A. Aliev, Naila F. Musaeva. Control of the Railroad Bed by the Degree of Reliability
of Operational State and the Degree of Hazard of Non-operational State. — pp. 263-270.

Imane Khattabi, Rachid El Ayachi, Mohamed Biniz. Referencing of Document Content Using
Similarity Measures. — pp. 271-283.

Salma Tace, Mossab Batal, Soumaya Ounacer, Sanaa El Filali, Mohamed Azouazi. Harnessing
Pretrained Models for Arabic Idiomatic Expression Identification: LLMs. — pp. 284-290.
Suresh Reddy Gali, Sreenivasa Rao Annaluri, N. Sudhakar Yadav, Kranthi Kiran Jeevangar,
Bhuvana Manchikatla, Dhanush Gummadavalli, Naga Shivani Karra. Text Document
Dimensionality Reduction and Classification using R8, R21578 Data Sets and Machine
Learning Models. — pp. 291-297.

Etienne A. Feukeu, Sumbwanyambe Mbuyu. Packet Error Rate Prediction in VANETS using
Bandwidth and Signal-to-Noise Ratio. — pp. 298-307.

Markiyan Nakonechnyi, Orest Ivakhiv, Oleksandr Viter, Yuriy Nakonechnyi, Yaroslav
Brezvyn. A Motor Speed Control System Simulation. — pp. 308-317.

Yan Watequlis Syaifudin, Triana Fatmawati, Amal Dermawan Udjir, Pramana Yoga Saputra,
Nobuo Funabiki, Mustika Mentari, Chandrasena Setiadi, Alfiandi Aulia Rahmadani.
Implementation of Test-Driven Approach to Empower Self-Learning in PHP Web
Programming Practice. — pp. 318-327.

Pankaj Kumar, Merin Thomas, Manohar Manur, Alok Kumar Pani. Convolutional Neural
Network based Di-Strategy Cheetah Optimization Algorithm for Automatic Diabetes
Prediction. — pp. 328-335.

Lara Darwish, Mohammad Nassr, Mohammad Anbar, Hamid Ali Abed Alasadi. Malicious
Node Detection in Wireless Sensor Networks Using Neural Networks. — pp. 336-342.

Andriy Fesiuk, Yuriy Furgala. Keypoint Matches Filtering in Computer Vision: Comparative
Analysis of RANSAC and USAC Variants. — pp. 343-350.
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Marianna Sharkadi, Nelli Malyar-Gazda, Mykola Malyar. Methodology for Building Fuzzy
Knowledge Bases to Support Medical Decisions. — pp. 351-358.

Smita Gour, Pushpa B. Patil. A Hybrid CNN-Multiclass SVM Model for Household Object
Recognition: A System for Domestic Robotic Vision. — pp. 359-368.

Gaukhar Abdenova, Zhanat Kenzhebayeva, Hanna Martyniuk. Building an ARIMA Model for
Predicting Time Series in Python. — pp. 369-376.

Neelam Khemariya, Sumit Singh Sonker, Javed Wasim. An Efficient Transfer Learning Hybrid
Model for Multiclass Brain Tumor Classification. — pp. 377-386.

Oleh V. Zaritskyi, Oleksander V. Ponomarenko. Intelligent Analysis of Sound Patterns of
Unmanned Aerial Vehicle Engines in the Tasks of C-UAS Systems Development. — pp. 387-
396.

Vladyslav Parashchenko, Oleh Berest. Methodology for Determining the Optimal Clustering
Algorithm for Software Quality Verification. — pp. 397-406.

Ivan Ursul. A Balanced big dataset for Sensor-Based Fall Detection: Enhancing Model
Accuracy and Robustness. — pp. 407-419.
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. Anurag Bhatnagar, Sumit Srivastava. Customer Churn Prediction: A Machine

Learning Approach with Data Balancing for Telecom Industry. — pp. 9-18.
Volodymyr Manzhula, Mykola Dyvak, Andriy Melnyk, Vasyl Faifura, Evhenii
Momotiuk. Identification of Models of Static Systems with Nonlinear Characteristics
Based on Interval Data Analysis. — pp. 19-27.

. Norhazwani Md Yunos, Camellia Doroody, Adibah Hasya Jamari, Halizah Basiron,

Zuraida Abal Abas. Application of Sentiment Analysis for Customer Review in the
Food and Beverages Industry. — pp. 28-34.

Antonina Kashtalian, Sergii Lysenko, Tetiana Kysil, Anatoliy Sachenko, Oleg
Savenko, Bohdan Savenko. Method and Rules for Determining the Next
Centralization Option in Multicomputer System Architecture. — pp. 35-51.

Sergey D. Bushuyev, Natalia Bushuyeva, Andrii Pusiichuk, Denis Bushuiev, Yevgen
Lobok. Reasoning Mechanism in Multimodal AI Models based on the TRIZ
Principles. — pp. 52-61.

Mykola Drobiniak, Sergey Subbotin, Danylo Borovyk, Andrii Oliinyk, Tetiana
Kolpakova. Traffic Sign Recognition for Advanced Driver Assistance Systems: A
Neural Network and Computer Vision Approach. — pp. 62-71.

Oleksandr Aziukovskyi, Volodymyr Gadiatskyi, Volodymyr Hnatushenko, Denys
Ivanov, Viktor Olevskyi, Viktor Zavizion. Computer-Aided Diagnosis Models for
Breast Cancer Detection Decision Support Systems. — pp. 72-80.

Nikolaos Doukas. Fast Exponentiation in Galois Fields GF(2n). — pp. 81-91.

Ihor Yakymenko, Mykhailo Kasianchuk, Olesia Martyniuk, Serhii Martyniuk. A
Symmetric Cryptoalgorithm Based on a Hierarchical Residue Number System. — pp.
92-101.

Zameer Gulzar, P. Padmavathy, Fatima Amer Jid Almahri, J. Srinivas, M. M. Pasha.
Learners' Adoption of Course Recommendation Systems by Integrating External
Factors and Technology Acceptance Model. — pp. 102-114.

Alexandr Trunov, Maksym Skoroid. Development of an Intelligent Control System
for Hybrid Stepper Motor as a Tool for Increasing the Efficiency of the Drive. — pp.
115-125.

Alexander Shportko, Andrii Bomba. Peculiarities of Adaptation of the LZ77
Dictionary Algorithm to Lossless Image Compression. — pp. 126-133.

Khalid Mansour, Bilal Eid Fayyadh, Yaser Al-Lahham, Hayel Khafajeh. Effective
Graphical Password Mechanism Using Two-Dimensional Shapes. - pp. 134-140.
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Andrii Holovko, Vladyslav Alieksieiev. Fine-Tuning Large Language Models for
Code-Style Analysis: The Significance of Dataset Size. — pp. 141-147.

. Bohdan Pavlyshenko, Mykola Stasiuk. Using Large Language Models for Data

Augmentation in Text Classification Models. — pp. 148-154.

Oumaima Benkhadda, Meriem Mandar. Modeling Risk Exposure: Fuzzy and Fuzzy
Intuitionistic Approaches to Pedestrian and Vehicle Interaction. — pp. 155-162.
Anastasiia Bryhynets, Halyna Haidur, Sergii Gakhov, Vitalii Marchenko. Quantitative
WEB Application Vulnerability Assessment using SAST Methodology. — pp. 163—
170.

Pavlo Budanov, Thor Kyrysov, Yuliia Oliinyk, Kostiantyn Brovko, Stanislav Zhukov.
Fractal Approach for Researching Information Emergency Features of Technological
Parameters. — pp. 171-177.

Novia Hasdyna, Rozzi Kesuma Dinata. A Hybrid Optimization of Supervised
Learning Models using Information Gain-Based Feature Selection. — pp. 178-189.
Oleksandr Gura, Oleksandr Gura Jr. Model of the Continuous Accessibility Process in
the Reality of Commercial Web Development. — pp. 190-199.
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Specialized Scientific Council D58.082.02

Specialized scientific council in the three specialties:

- 01.05.02 — Mathematical modeling and computational methods;
- 05.13.05 — Computer Systems and Components;

- 05.13.06 — Information Technologies;

In 2025, the two dissertations were defended. Lychak O. V. defended his doctoral dissertation
on the topic: “Mathematical modeling of non-stationary random signals for detecting defects in
mechanisms at the initial stages of development” in the specialty 01.05.02 — mathematical modeling
and computational methods in March 11, 2025.

Abstract. In this dissertation an important scientific and applied problem, which consists in
developing methods for statistical analysis of vibration signals of damaged mechanisms was resolved,
based on mathematical models of multicomponent non-stationary random processes with stochastic
amplitude-phase modulation of carrier harmonics and, using the Hilbert transform, their correlation-
spectral structure is investigated, which makes it possible to establish the types of defects in
mechanisms, their localization and assess the degree of development. The problem was solved by
means of developing and implementing approach, based on methods of stochastic process theory,
signal theory, methods of Fourier analysis, the small parameter method, and methods of
computational mathematics. For the first time, the definition of the early stage of defect development
as a periodically nonstationary random process is formulated. It is accompanied by the appearance of
hidden oscillations in the system response, which are periodically nonstationary random signals
(PNRS). It is established that second-order periodic nonstationarities (hidden periodicities) are result
of higher-orders joint correlations between the modulating processes of PNRS. A comparative
analysis of coherent and component methods for detecting hidden periodicities is carried out.
Theoretical basics for using of the Hilbert transform for the analysis of diagnostic PNRSs, with
wideband and narrowband high-frequency and amplitude-phase modulations of carriers, are
developed. It is shown that the analytical signal of PNRS is also PNRS. It is established that the use
of known methods of “envelope” for the analysis of multicomponent PNRS is inappropriate, since
the square of the modulus of the analytical signal, which is called the “square of the envelope”, is a
random process, its moment functions change periodically with time. It is shown that stochastically
amplitude-phase modulated oscillations of PNRS can be represented by a superposition of high-
frequency components, which are stationary and jointly periodically non-stationary joined random
processes. Such a representation reduces the study of signal properties to the analysis of the
correlation components of higher orders of quadratures of high-frequency carriers. Theoretical studies
have been performed, showing the validity of estimates by PNRS methods of the functions of
mathematical expectation, correlation function and their Fourier coefficients. It has been established,
that the frequency range in which the instantaneous spectral density of PNRS signal changes over
time is determined by cosine transformations from cosine and sine correlation components. It has
been shown that filtering of the PNVS signal should be based on estimates of joint correlations of
high-frequency components of higher orders, which increase the efficiency of diagnostics. It is shown
that the use of bandpass filtering and the Hilbert transform for the extraction and analysis of
correlations of quadratures of high-frequency harmonics allows building a correlation map that has
characteristic features for various defects. Diagnostic signal processing procedures have been
substantiated, which make it possible to detect and describe within the framework of the moment
functions of the first and second orders of the PNVP their structure, including the structure of high-
frequency, broadband and amplitude-phase modulations. The developed approach is applied to the
analysis of signals from the distributed and local defects in mechanisms. Within the framework of the
moment functions of the first and second orders, the main patterns and differences between the signals
of such defects are described. Real signals were processed. Their correlation structure is described
based on the constructed correlation maps. It is established that the high-frequency modulation of the
carrier harmonics of the PNRS model of bearing vibrations is narrow-band and can be described using
to Rice’s equations. It is shown that the correlations of the quadratures of modulations are slowly
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decaying oscillatory functions of the lag, which causes a similar shape of the correlation components
and decay interval of the correlation components is much larger than the period of non-stationarity.
The main results of the dissertation were implemented at the Institute of Physics and Mechanics of
the NAS of Ukraine when performing research on the development of methods for extraction and
processing signals for defects detection, at LLC FIRM “DIALAB” LTD for technical diagnostics of
mechanism drives, at LLC “PORTTECHEXPERT” for detecting and assessing the degree of
development of defects in the bearing units of electrical motors of container loaders mechanisms, at
LLC “DP WORLD TIS PIVDENNYTI” for the analysis of diagnostic signals during port crane
mechanisms diagnosing , at LLC “KIPER-PLAST” for assessing the degree of development of
defects in rotating mechanisms.

Romanets I. Ye. defended his candidate’s dissertation on the topic: “Intellectualized computer
system for detecting malicious IP telephony = messages in a corporate network™ in the specialty
05.13.05 — computer systems and components in August 28, 2025.

Abstract. The dissertation is devoted to the pressing scientific and technical challenge of
enhancing the security level of corporate networks by developing and researching an intellectualized
computer system designed to detect malicious messages in IP telephony. The work analyzes modern
threats and vulnerabilities in [P telephony systems within corporate environments, such as spam over
internet telephony (SPIT), call payment fraud, and denial-of-service (DoS) attacks. The insufficient
effectiveness of existing protection methods and tools against new and adaptive attacks has been
identified, necessitating the application of intelligent approaches. An architecture for an
intellectualized computer system is proposed, utilizing machine learning methods to analyze traffic
(e.g., SIP messages) and metadata of media streams (RTP/RTCP) in VoIP. Models and algorithms
have been developed to extract informative features of malicious messages, classify traffic, and detect
anomalies in real time. Special attention is given to the system's ability to self-learn and adapt to new,
previously unknown types of threats. The effectiveness of various machine learning algorithms for
solving the tasks of classification and anomaly detection in VoIP has been investigated. Experimental
testing of the developed system on real and simulated datasets confirmed its ability to detect malicious
messages with high accuracy and a low false-positive rate. The scientific novelty of the work lies in
the development of a comprehensive approach to detecting malicious messages in VoIP based on
intelligent analysis of multi-dimensional data, considering the specifics of corporate networks, as well
as in the improvement of adaptive threat detection methods using ontological approaches and fuzzy
logic. The practical significance of the obtained results is reflected in the developed software
prototype of the system, recommendations for its implementation, and configuration in corporate
networks to enhance IP-telephony security, prevent financial losses, and protect confidential
information. Keywords: IP-telephony, VoIP, malicious messages, vishing, corporate network,
intellectualized system, machine learning, anomaly detection, cybersecurity, information protection.

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. 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
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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

IL.

III.

IV.

The six of technical meetings were held by I&M/CI Chapter:

On March 26, 2025, as part of a joint meeting of the IEEE 1&M/CI branch and the
international workshop “Advances & Challenges in Computing” online. The agenda
included two reports: 1) “Methodological foundations and information technologies for
creating stable intelligent data analysis systems”, Ph.D., Associate Professor Vyacheslav
Moskalenko, Associate Professor of the Department of Computer Science, Sumy State
University. 2) “Methods and means of cryptographic information protection based on the
remainder number system”, Ph.D., Associate Professor, Ihor Yakymenko, Associate
Professor of the Department of Cybersecurity, Dean of the Faculty of Computer Information
Technologies, West Ukrainian National University. Both reports aroused keen interest
among the participants, including members of the IEEE 1&M/CI branch, as well as a number
of Ukrainian and foreign scientists, as well as master's and postgraduate students of
Ukrainian universities. As a result of the discussion, both reports were recommended for
publication in the International Journal of Computing. At the end of the meeting, Prof.
Anatoliy Sachenko, a senior IEEE member, vice-head of the IEEE 1&M/CI branch, informed
the audience about current competitions for national and international research projects, as
well as international IEEE conferences. The event was attended by 30 participants, including
11 IEEE members.

On June 25, 2025, as part of a joint meeting of the IEEE 1&M/CI branch and the international
workshop “Advances & Challenges in Computing” online. The agenda included two reports:
1) “Data-based diagnostics: problems and methods”, Dr. Sc., Professor Serhiy Subbotin,
Head of the Department of Software Tools of the National University ‘“Zaporizhzhia
Polytechnic”. 2) “Mechanisms of fine-tuning neuroevolutionary synthesis of diagnostic
models”, Ph.D., Associate Professor, Serhiy Leoshchenko, Associate Professor of the
Department of Software Tools of the National University “Zaporizhzhia Polytechnic”. Both
reports aroused keen interest among the participants, among whom were members of the
IEEE 1&M/CI branch, as well as a number of Ukrainian and foreign scientists, as well as
masters and postgraduate students of Ukrainian universities. As a result of the discussion,
both reports were recommended for publication in the International Journal of Computing.
At the end of the meeting, Prof. Anatoliy Sachenko, a leading member of IEEE, vice-head
of the IEEE 1&M/CI department, informed the attendees about current competitions for
national and international research projects, as well as international IEEE conferences. The
event was attended by 35 participants, including 12 IEEE members.

On August 28, 2025, within the framework of a joint meeting of the IEEE 1&M/CI branch
and the specialized academic council D 58.082.02 of the West Ukrainian National
University, [hor Romanets defended his PhD thesis on the topic "Intellectualized computer
system for detecting malicious IP telephony messages in a corporate network" in the
specialty 05.13.05 - computer systems and components. The event was attended by 19
participants, including 7 IEEE members.

On September 4-6, 2025, the 13th IEEE International Conference on Intelligent Data
Acquisition and Advanced Computing Systems (IDAACS’2025) was held in Gliwice,
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Poland, which was organized in a hybrid format at the Silesian University of Technology.
The conference was co-chaired by Professor Anatoliy Sachenko (Ukraine) and Professor
Wojciech Kempa (Poland). The honorary chairman was Professor Vincenzo Piuri (Italy), the
chairman of the International Advisory Board (IAB) was Professor George Markovsky
(USA). The event was attended by 252 participants, including 47 IEEE members.

On September 24, 2025, as part of a joint meeting of the IEEE I1&M/CI section and the
international workshop “Advances & Challenges in Computing” in online mode. There were
two reports on the agenda: 1) “Application of RFM-D analysis for customer segmentation
using machine learning”, Doctor of Technical Sciences, Professor Vitaliy Kobets, Professor
of the Department of Computer Science and Software Engineering, Kherson State
University. 2) “Multimodal methods of natural language processing for processing
unstructured financial information”, Vladyslav Yatsyuta, postgraduate student of Kherson
State University. After discussion, both reports were recommended for publication in the
International Journal of Computing. At the end, Prof. Anatoliy Sachenko, Director of the
Research Institute of Intelligent Computer Systems of the West Ukrainian National
University and the V. M. Glushkov Institute of Cybernetics of the NAS of Ukraine, presented
a report on the topic “Current Status and Future Research Projects and Conferences”. Both
reports aroused keen interest among the participants, among whom were members of the
IEEE I&M/CI branch, as well as a number of Ukrainian and foreign scientists, as well as
master’s and postgraduate students of Ukrainian universities. As a result of the discussion,
both reports were recommended for publication in the International Journal of Computing.
At the end of the meeting, Prof. Anatoliy Sachenko, leading IEEE member, vice-head of the
IEEE [&M/CI branch, informed the attendees about current competitions for national and
international research projects, as well as international IEEE conferences. The event was
attended by 33 participants, including 11 IEEE members.

On December 17, 2025, as part of a joint meeting of the IEEE 1&M/CI branch and the
international workshop “Advances & Challenges in Computing” in online mode. There were
two reports on the agenda: 1) “Optimization of training data sets in neural network training
tasks”, Ph.D. Oleksiy Lutsyk, research associate of the Department of Methods and Systems
for Processing, Analysis and Identification of Images of the Institute of Physics and
Mechanics of the National Academy of Sciences of Ukraine. 2) “Methods for Creating
Information Flows and Models of Digital Twins of Port Infrastructure”, Ph.D., Associate
Professor Andriy Topalov, Associate Professor of the Department of Computer Systems and
Components of the Admiral Makarov National Shipbuilding University. Both reports
aroused keen interest among the participants, including members of the IEEE 1&M/CI
branch, as well as a number of Ukrainian and foreign scientists, as well as master's and
postgraduate students of Ukrainian universities. As a result of the discussion, both reports
were recommended for publication in the International Journal of Computing. The event was
attended by 39 participants, including 14 IEEE members.
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IEEE WUNU Student Branch

The IEEE WUNU Student Branch has been founded at the Ternopil Academy of National
Economy (it’s renamed into WUNU) was founded in 1998. In past, members of the [IEEE WUNU
Student Branch participated in international conferences and projects. In particular, hey took a part
in organizing the IEEE International conferences "Intelligent Data Acquisition and Advanced
Computing Systems: Development and Application" (IDAACS): IDAACS2001, IDAACS'2003,
IDAACS2005, IDAACS2007, IDAACS2009, IDAACS'2011, IDAACS'2013, IDAACS'2015,
IDAACS2017, IDAACS2019, IDAACS'2021, IDAACS'2023 in different countries of Europe.

The main advantages of IEEE membership include: access to IEEE electronic resources;
subscription to IEEE scientific and popular science journals "Spectrum", "Computer", "IEEE
Transactions on Instrumentation and Measurement"; assistance and discounts when participating in
international conferences, for example, as an IEEE member you can win a grant for a trip to a
conference in a country from your region (Ukraine, along with the countries of Europe, the Middle
East and Africa, belongs to Region 8). Most conferences sponsored by IEEE provide discounts to
IEEE students upon registration; participation in competitions organized by IEEE in the relevant
region.

The IEEE WUNU Student Branch resumed its active development in 2025 with the support
of the Research Institute for Intelligent Computer Systems, the Faculty of Computer Information
Technologies, and the IEEE Instrumentation & Measurement / Computational Intelligence Joint
Societies Chapter of IEEE Ukraine Section. The IEEE WUNU Student Branch currently consists of
12 motivated students and PhD students from different years of study and specialties of the Faculty
of Computer Information Technologies, including Computer Science, Computer Engineering, and
Cybersecurity. The Executive Committee of the IEEE Student Branch includes: Vitalii Leus, Chair;
Oksana Karpinska, Vice Chair; Maksym Palka, Treasurer; and Solomiia Marchuk, Secretary.

The activities of the IEEE Student Branch are supervised by Prof. Anatoliy Sachenko, Branch
Counselor, and supported by the Research Institute for Intelligent Computer Systems in cooperation
with the Faculty of Computer Information Technologies. The Branch plans to organize and support
student-oriented scientific, educational, and professional activities, including technical meetings,
seminars, workshops, project initiatives, and events aimed at promoting IEEE values and
strengthening cooperation between students, researchers, academic institutions, and international
professional communities.
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Maksym Palka and Oksana Karpinska took a part in preparing and organzing the
IDAACS2025 in Gliwice, Poland as the members a of IDAACS'2025 OrgCom, and Oksana
Karpinska served the Registration Desk there. Moreover, Maksym Palka has published his two papers
i& Proceedings of IDAACS"2025, and Oksana Karpinska pesented and published one paper.

In October 2025, Vitalii Leus and Vladyslav Khinochek, members of the IEEE WUNU
Student Branch, participated in the IEEEXtreme 19.0 global programming competition as a two-
person team. The event took place online and lasted 24 hours, covering a total of 30 practical tasks
and puzzles spanning programming, algorithms, mathematics, and cybersecurity. Additionally,
Vitalii Leus served as an event ambassador, assisting with organization and student engagement in
Ternopil by raising awareness about IEEEXtreme.
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[Agreement 19]
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[Agreement 25]
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5. ACADEMIC ACTIVITIES

Cooperation Agreements with Universities and Companies

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 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, Ivano-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

Awarded Degrees and Defended PhD Theses

Defended PhD and Doctoral Theses

[Def 1] Khrystyna Lipyanina-Honcharenko, dissertation work for the degree of Doctor of Technical
Sciences, “Theoretical and Applied Principles of Information Technology for Intellectual
Analysis of Socio-Economic Data of Territorial Communities”, specialty 05.13.06 —
Information Technologies, defense took place at Khmelnytskyi National University on
February 14, 2025

[Def 2]

Faifura V. V. — dissertation on the topic: “Mathematical and software for modeling the

distribution of microplastics in the surface layer of the atmosphere” for the degree of Doctor
of Philosophy in the field of knowledge 12 “Information Technologies” in the specialty 121
“Software Engineering”. Specialized Academic Council DF 58.082.071 at the West
Ukrainian National University, defense date August 14, 2025

[Def 3]

Simak A. Yu. — dissertation on the topic: “Intellectualized software system for analyzing and

rating the activities of scientific and pedagogical workers” for the degree of Doctor of
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Philosophy in the field of knowledge 12 “Information Technologies” in the specialty 121
“Software Engineering”. Specialized Academic Council DF 58.082.085 at the West
Ukrainian National University, defense date 11/19/2025.

Pan Tiande — dissertation on the topic: “Methods and software tools for recognizing false or
irrelevant information in the content of news social networks” for the degree of Doctor of
Philosophy in the field of knowledge 12 “Information Technologies” in the specialty 121
“Software Engineering”. Specialized Academic Council DF 58.082.087 at the West
Ukrainian National University, defense date 12/18/2025.

Intership of Staff and Graduate Students

Staff Intership

[Internship 1] Mykhailo Dompbrovskiy, Technische Universitit Dresden, March-Octobe 2025
[Internship 2] Viktoria Voznyak, Dortmund (Germany), March-Octobe 2025
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6. PUBLICATIONS

Monographs (Parts of Monographs)

Kh. V. Lipyanina-Honcharenko, Intelligent methods for detecting disinformation in
Ukrainian text data. Ternopil: Economichna Dumka, 2025, 201 p.

Journal Papers

J. Su, H. Wang, K. Przystupa, O. Kochan, D. Liu, and T. L., “Dynamic spatio-temporal
residual hypergraph convolutional networks for traffic flow forecasting,” Transportation
Research Record, pp. 596-614, 2025, doi: 10.1177/03611981241295706.

Y. Qiu, H. Wang, T. Demkiv, O. Kochan, and L. Yan, “Low-light image enhancement
based on depthwise separable convolution,” Ukrainian Journal of Physical Optics, vol.
26, no. 1, pp. 1040, 2025, doi: 10.3116/16091833/Ukr.J.Phys.Opt.2025.01040.

P. Tomito, J. Michatowska, J. Laskowski, J. Pytka, O. Kochan, and E. Gnapowski,
“Artificial neural network model for estimation of relative airplane altitude,” Przeglad
Elektrotechniczny, vol. 101, no. 2, pp. 116—119, 2025, doi: 10.15199/48.2025.02.28.

J. Michatowska, P. Tomito, and O. Kochan, “Electromagnetic compatibility testing of
electromagnetic measurement system,” Przeglad Elektrotechniczny, vol. 101, no. 3, pp.
70-73, 2025.

Y. V. Bodyanskiy, Y. O. Shafronenko, F. A. Brodetskyi, and O. S. Tanianskyi, “Fast
neural network and its adaptive learning in classification problems,” Radio Electronics,
Computer Science, Control, no. 3, pp. 45-51, 2025. [Online]. Available:
https://doi.org/10.15588/1607-3274-2025-3-5

Y. Bodyanskiy, Y. Zaychenko, O. Kuzmenko, and H. Zaichenko, “Hybrid system of
computational intelligence based on fuzzy bagging and group method of data handling,”
in System Analysis and Data Mining, M. Zgurovsky and N. Pankratova, Eds., Studies in
Systems, Decision and Control, vol. 609. Cham, Switzerland: Springer, 2026. [Online].
Available: https://doi.org/10.1007/978-3-031-97529-5 14

E. V. Bodiansky and D. V. Savenkov, “The influence of inference optimization
parameters on the efficiency of spiking neural networks,” Bionics of Intelligence, vol. 2,
no. 103, 2025. [Online]. Available: https://doi.org/10.30837/b1.2025.2(103).01

I. Kogut, V. Hryha, B. Dzundza, L. Hryha, and 1. Hatala, “Research and Design of a
Matrix Multiplier on FPGA,” Advances in Cyber-Physical Systems, Lviv Polytechnic
National University Publishing, vol. 10, no. 1, pp. 10-15, 2025. Available:
https://doi.org/10.23939/acps2025.01.010

V. V.Dovgy, V. M. Griga, B. S. Dzundza, I. V. Svyd, A. L. Terletsky, and M. F. Pavlyuk,
“Analysis of digital data transmission interfaces in communication channels of computer
systems,” Radio Engineering Journal, no. 222, pp. 161-171, 2025. Available:
https://doi.org/10.30837/rt.2025.3.222.15

V. M. Griga, I. V. Vintonyak, and V. S. Gula, “Modeling of MOSFET transistors taking
into account parasitic source and drain resistances,” Radio Engineering Journal, no. 222,
pp- 219-227, 2025. Available: https://doi.org/10.30837/1t.2025.3.222.22

V. Hryha, N. Vozna, L. Mychuda, L. Shtaier, and I. Hatala, “Synthesis of multi-bit
pyramidal adders on FPGA,” Advances in Cyber-Physical Systems, Lviv Polytechnic
National University Publishing, vol. 10, no. 2, pp. 135-140, 2025. Available:
https://doi.org/10.23939/acps2025.02.135

I. Z. Manulyak, Yu. Y. Strileckiy, A. M. Topalov, and V. M. Hryga, “Aspects of using
adversarial perturbations in training artificial neural networks based on convolutional
perceptrons,” Proceedings of the Kharkiv National Air Force University, vol. 2, no. 84,
pp. 111-116, 2025. Available: https://doi.org/10.30748/zhups.2025.84.13
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L. Shtayer, N. Vozna, V. Hryga, L. Mychuda, and O. Beley, “Enhancing the Stability of
the Acoustic Leakage Control Method by Using Entropic and Relational Features,”
Information Technologies and Society, vol. 4, no. 19, pp. 206213, 2025.

V. Aulin, O. Liashuk, D. Mironov, P. Stalinski, M. Rutkowski, and S. Lysenko,
“Management-oriented assessment of transport service quality using logistics monitoring
system and Harrington’s desirability function in support of SDG 9,” Sustainability, vol.
17, p. 7837, 2025. [Online]. Available: https://doi.org/10.3390/sul 7177837

S. Lysenko and O. Makovoz, “Digital innovations in business process management,”
Revista Académica Online, vol. 11, no. 58, ¢1620, 2025. [Online]. Available:
https://doi.org/10.36238/2359-5787.2025.v11n58.1620

0. Makovoz and S. Lysenko, “Digital transformation of logistics business processes in
the agro-industrial complex: A strategic approach to sustainable development,”
Proceedings of London International Conferences, no. 13, pp. 91-106, 2025. [Online].
Available: https://doi.org/10.31039/plic.2025.13.334

V. M. Chumak, E. V. Manko, V. G. Baytsan, et al., “Universal method for formalizing
parameters of resource-determining parts of transport and agricultural machinery for
predictive maintenance systems,” Central Ukrainian Scientific Bulletin. Technical
Sciences, no. 12(43), pt. 2, pp. 204-219, 2025.

V. M. Chumak, V. V. Aulin, A. V. Hrynkiv, et al., “Increasing wear resistance and
reliability of resource-determining parts of transport and agricultural machinery by
engineering methods using neural networks,” Central Ukrainian Scientific Bulletin.
Technical Sciences, no. 12(43), pt. 1, pp. 272-288, 2025.

S. Lysenko, “Predictive telemetry in the management of business processes in the auto
transport industry,” biznec-HaBirarop, no. 1(78), pp. 126132, 2025. [Online]. Available:
https://doi.org/10.32782/business-navigator.78-21

S. V. Kharchenko, V. G. Baytsan, D. P. Kosyakevych, and S. V. Lysenko, “Increasing
the efficiency of using transport and technological machine fleets by improving the
maintenance and repair system,” Central Ukrainian Scientific Bulletin. Technical
Sciences, no. 11(42), pt. 2, pp. 382-393, 2025. [Online]. Available:
https://dspace.kntu.kr.ua/handle/123456789/16721

V. Aulin, Y. Manko, V. Chumak, S. Lysenko, O. Derkach, and D. Makarenko, “Texture
of materials of elements of tribological systems of machines and mechanisms in non-
equilibrium processing and functioning conditions,” Problems of Tribology, vol. 30, no.
2(116), pp- 90-100, 2025. [Online]. Available:
https://dspace.dsau.dp.ua/handle/123456789/13179

A. M. Zaitsev, V. V. Aulin, S. V. Lysenko, and V. Z. Gud', “Organization, principles and
system of transport support of agricultural enterprises,” Central Ukrainian Scientific
Bulletin. Technical Sciences, no. 11(42), pt. 1, pp. 223-229, 2025. [Online]. Available:
https://dspace.kntu.kr.ua/handle/123456789/16384

V. V. Aulin, A. A. Tykhyi, O. D. Derkach, S. V. Lysenko, and D. O. Makarenko,
“Strengthening of tribocoupling parts of transport and agricultural machines with
fullerene materials,” Problems of Tribology, vol. 30, no. 1(115), pp. 116—121, 2025.
[Online]. Available: https://dspace.dsau.dp.ua/handle/123456789/13176

S. Lysenko and O. Makovoz, “ICT-driven advancement as a key element in implementing
EU sustainable development values in Ukraine,” European Journal of Sustainable
Development, vol. 14, no. 2, p. 677, 2025. [Online]. Available:
https://doi.org/10.14207/ejsd.2025.v14n2p677

D. Voytkiv and V. Lytvyn, “The Markowitz Model for Constructing an Optimal
Securities Portfolio,” UNIVERSUM, no. 25, pp. 272-283, 2025. [Online]. Available:
https://archive.liga.science/index.php/universum/article/view/2164

L. Peleshchak, V. Lytvyn, V. Vysotska, and O. Khobor, “TinyBERT with cross-attention
+ LoRA + Bi-GRU: a compact neural network architecture for fake news recognition,”
Cybersecurity: Education, Science, Technology, vol. 1, no. 29, pp. 432-451, 2025.
[Online]. Available: https://doi.org/10.28925/2663-4023.2025.29.908
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J. Campos and N. Shakhovska, “Advancing XAl development: An agile framework for
human-centered and explainable AL in Artificial Intelligence in HCI, H. Degen and S.
Ntoa, Eds., Lecture Notes in Computer Science, vol. 15819. Cham, Switzerland:
Springer, 2025. [Online]. Available: https://doi.org/10.1007/978-3-031-93412-4 2

Y. Matseliukh, V. Lytvyn, and M. Bublyk, “Development of a neural network for
forecasting passenger flows in smart city public electric transport,” Technology Audit
and Production Reserves, vol. 5, no. 2(85), pp. 20-25, 2025. [Online]. Available:
https://doi.org/10.15587/2706-5448.2025.339550

Y. Matselyukh and V. Lytvyn, “K-means method for data analysis on passenger
transportation organization in a smart city,” Current State of Scientific Research and
Technologies in Industry, vol. 1, no. 31, pp. 83-101, 2025. [Online]. Available:
https://doi.org/10.30837/2522-9818.2025.1.083

Y. Matseliukh, V. Lytvyn, Z. Hu, and M. Bublyk, I.J. Information Technology and
Computer  Science, vol. 6, pp. 1-28, 2025. [Online]. Available:
https://doi.org/10.5815/ijitcs.2025.06.01

P. Turchyn and V. Lytvyn, “Basic principles of data lake construction,” UNIVERSUM,
no. 26, pp- 415427, 2025. [Online]. Available:
https://archive.liga.science/index.php/universum/article/view/2471

Y. Matseliukh and V. Lytvyn, “Quantifying the weather impact on urban transport
reliability using XGBoost and SHAP,” Social Development and Security, vol. 15, no. 6,
pp- 260-274, 2025. [Online]. Available: https://doi.org/10.33445/sds.2025.15.6.23

V. V. Lytvyn and Yu. R. Matselyukh, “Method of clustering fuzzy C-means in the
organization of passenger transportation in a smart city,” Tavria Scientific Bulletin, no.
1, pp. 245-253, 2025.

O. Chibisov and V. Lytvyn, “Specifics of the development of creativity of basic school
students in the study of mathematics,” in Innovative pedagogical technologies in digital
school: materials of the VII International Scientific and Practical Conference of Young
Scientists, Kharkiv, Ukraine, May 15-16, 2025, Kharkiv: Kharkiv National Pedagogical
University named after G. S. Skovoroda, 2025, pp. 339-340. [Online]. Available:
https://dspace.hnpu.edu.ua/handle/123456789/20885

M. T. Krasnyuk, S. V. Ustenko, S. P. Rippa, O. P. Mozgalli, and N. V. Volkova,
“Metaheuristic methods and models of mathematical optimization as an innovative
component of the methodology of scientific research on anti-crisis information control
systems and artificial intelligence systems,” Science and Technology Today. Series:
Pedagogy; Law; Economics; Physical and Mathematical Sciences; Technology, no. 11,
pp- 2354-2373, 2025. [Online]. Available:
http://nbuv.gov.ua/UJRN/sciteto 2025 11 180

R. Shevchuk, V. Martsenyuk, B. Adamyk, V. Benson, and A. Melnyk, “Anomaly
Detection in Blockchain: A Systematic Review of Trends, Challenges, and Future
Directions,” Applied Sciences, vol. 15, no. 15, p. 8330, 2025. [Online]. Available:
https://doi.org/10.3390/app15158330

L. Dubchak, Y. Bodyanskiy, O. Savenko, V. Kochan, and A. Sachenko, “Intelligent
system for real-time detection and classification of solar panel defects,” Radioelectronic
and Computer Systems, no. 3, pp. 111-121, 2025. [Online]. Available:
http://nti.khai.edu/ojs/index.php/reks/article/view/reks.2025.3.08

L. O. Dubchak, “Analysis of defects in wind turbine blades using neuro-fuzzy systems,”
Scientific Bulletin of UNFU, vol. 35, no. 3, pp. 108-113, 2025. [Online]. Available:
https://doi.org/10.36930/40350311

Kh. Lipianina-Honcharenko, M. Komar, H. Bohuta, I. Thnatiev, K. Yurkiv, O.
[lliashenko, and L. Bilovus, “A general method for real-time detection of information
threats with a Ukraine case study,” Radioelectronic and Computer Systems, no. 3, pp.
202-230, 2025. [Online]. Available: https://doi.org/10.32620/reks.2025.3.15

A. Kashtalian, S. Lysenko, A. Sachenko, B. Savenko, O. Savenko, and A. Nicheporuk,
“Evaluation criteria of centralization options in the architecture of multicomputer systems
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with traps and baits,” Radioelectronic and Computer Systems, no. 1, pp. 264-297, 2025.
[Online]. Available: https://doi.org/10.32620/reks.2025.1.18

A. Lysyi, A. Sachenko, P. Radiuk, M. Lysyi, O. Melnychenko, O. Ishchuk, and O.
Savenko, “Enhanced fire hazard detection in solar power plants: an integrated UAV, Al,
and SCADA-based approach,” Radioelectronic and Computer Systems, no. 2(114), pp.
99-117, 2025. [Online]. Available:
http://nti.khai.edu/csp/nauchportal/Arhiv/REKS/2025/REKS225/06 Lysyi.pdf

M. Ya. Khliboyko, N. M. Vasylkiv, V. A. Khmil, and M. M. Zablotsky, “Neuro-fuzzy
methods for assessing the quality and functional security of information systems:
comparative analysis and review of the current state of research,” Science and
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Management, no. 2(11), 2025. [Online]. Available: https://doi.org/10.20998/2413-
3000.2025.11.1

S. Bushuyev, S. Murzabekova, M. Khussainova, R. Saidullayev, D. Bushuiev, and K.
Kolesnikova, “Conceptual Framework for Sustainable Development Projects in a BANI
Environment Using Al Tools,” Procedia Computer Science, vol. 272, pp. 514-521, 2025.
[Online]. Available: https://doi.org/10.1016/j.procs.2025.10.240

S. Bushuyev, N. Bushuyeva, et al., “Development of innovation projects based on the
synergy TRIZ principle and Al technology,” Technology Audit and Production Reserves,
vol. 1, no. 2(81), pp- 34-42, 2025. [Online]. Available:
https://journals.uran.ua/tarp/article/download/322052/312873/747459 .
doi:10.15587/2706-5448.2025.322052

N. Mikhridinova, W. Van Petegem, S. Craps, and C. Wolff, “Competence-Based Team
Development for Software Engineering Projects: Comprehensive Competence Models,”
2025. [Online]. Available:
https://kuleuven.limo.libis.be/discovery/fulldisplay?docid=lirias4273490&context=Sear
chWebhook&vid=32KUL KUL:Lirias&lang=en&search scope=lirias_profile&adaptor
=SearchWebhook&tab=LIRIAS&query=any,contains, LIRIAS4273490&offset=0
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[Publ 124]. Y. Horichenko, A. Parkhomenko, C. Wolff, O. Pozdnyakov, and A. Tulenkov,
“Intelligent Forecasting for Renewable Energy Systems in Island Mode: A Machine
Learning Approach,” in Smart Innovations in Energy and Mechanical Systems (SIEMS
2025), D. Pavlenko, P. Tryshyn, N. Honchar, and O. Kozlova, Eds. Lecture Notes in
Networks and Systems, vol. 1480. Cham: Springer, 2025. [Online]. Available:
https://doi.org/10.1007/978-3-031-95191-6 15

[Publ 125]. N. Kulishova and D. Sajek, “Using Machine Learning and Generative Intelligence in
Book Cover Development,” Journal of Imaging, vol. 11, no. 2, p. 46, 2025. [Online].
Available: https://doi.org/10.3390/jimaging11020046

[Publ 126]. A. Lysyi, A. Sachenko, P. Radiuk, M. Lysyi, O. Melnychenko, and D. Zahorodnia,
“Method of UAV-based inspection of photovoltaic modules using thermal and RGB data
fusion,” Radioelectronic and Computer Systems, no. 4, pp. 186205, 2025.

[Publ 127]. P. Radiuk, B. Rusyn, O. Melnychenko, T. Perzynski, A. Sachenko, S. Svystun, and O.
Savenko, “Supplementary Materials: In-Depth Technical Exposition of Expert-Driven
Criticality Models, Fuzzy Inference System Design, and Validation Protocol for Wind
Turbine Defect,” Energies-18-04523-s001, 2025.

[Publ 128]. P. Radiuk, B. Rusyn, O. Melnychenko, T. Perzynski, A. Sachenko, S. Svystun, and O.
Savenko, “Criticality Assessment of Wind Turbine Defects via Multispectral UAV
Fusion and Fuzzy Logic,” Energies, vol. 18, no. 17, p. 4523, 2025. [Online]. Available:
https://doi.org/10.3390/en18174523

[Publ 129]. D. Borovyk, O. Barmak, P. Radiuk, and 1. Krak, “Hierarchical Deep Learning Model for
Identifying Similar Targets in UAV Imagery,” Drones, vol. 9, p. 743, 2025. [Online].
Available: https://doi.org/10.3390/drones9110743

[Publ 130]. V. Pavlyshyn, E. Manziuk, O. Barmak, P. Radiuk, and I. Krak, “An Adaptive Machine
Learning Approach to Sustainable Traffic Planning: High-Fidelity Pattern Recognition in
Smart Transportation Systems,” Future Transportation, vol. 5, p. 152, 2025. [Online].
Available: https://doi.org/10.3390/futuretransp5040152

[Publ 131]. O. Chaban, E. Manziuk, and P. Radiuk, “Method of adaptive knowledge distillation from
multi-teacher to student deep learning models,” Journal of Edge Computing, vol. 4, no.
2, pp- 159-178, 2025. [Online]. Available: https://doi.org/10.55056/jec.978

[Publ 132]. A. Lysyi, A. Sachenko, P. Radiuk, M. Lysyi, O. Melnychenko, and D. Zahorodnia,
“Method of UAV Inspection of Photovoltaic Modules Using Thermal and RGB Data
Fusion,” 2025. [Online]. Available: https://arxiv.org/abs/2512.06504

[Publ 133]. Z. Ostrovskyi, O. Barmak, P. Radiuk, and I. Krak, “Unsupervised Knowledge Extraction
of Distinctive Landmarks from Earth Imagery Using Deep Feature Outliers for Robust
UAYV Geo-Localization,” Machine Learning and Knowledge Extraction, vol. 7, p. 81,
2025. [Online]. Available: https://doi.org/10.3390/make7030081

[Publ 134]. O. Kovalchuk, O. Barmak, P. Radiuk, L. Klymenko, and I. Krak, “Towards Transparent
Al in Medicine: ECG-Based Arrhythmia Detection with Explainable Deep Learning,”
Technologies, vol. 13, p. 34, 2025. [Online]. Available:
https://doi.org/10.3390/technologies 13010034

[Publ 135]. Ye. Bodyanskiy, Yu. Zaychenko, He. Zaichenko, and O. Kuzmenko, “Investigation of
the effectiveness of artificial neural networks of different generations in the task of
forecasting in the financial sphere,” CucrtemHi nocmijkeHHs Ta iH(pOpMaliiiHi
TexHoJorii, no. 1, pp. 124-137, 2025.

[Publ 136]. Yu. V. Drozd, M. O. Drozd, O. A. Shpinkovsky, and M. 1. Shpinkovska, “Modification
of the Floyd-Warshell algorithm when working with tree-structure graphs,” Informatics.
Culture. Technology, vol. 2, 2025. [Online]. Available:
https://doi.org/10.15276/ict.02.2025.25

[Publ 137]. O. O. Shpinkovsky and M. O. Drozd, “Features of using the structural-logical
representation of educational program components for the formation of competencies,”
Automation of Technological & Business Processes, vol. 17, no. 4, p. 4, 2025. [Online].
Available: https://doi.org/10.15673/atbp.v1714.3327

[Publ 138]. A. Kashtalian, L. Scisto, R. Rucki, S. Lysenko, A. Sachenko, B. Savenko, O. Savenko,
and A. Nicheporuk, “Control and Decision-Making in Deceptive Multi-Computer
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Systems Based on Previous Experience for Cybersecurity of Critical Infrastructure,”
Applied  Sciences, vol. 15, p. 12286, 2025. [Online]. Available:
https://doi.org/10.3390/app152212286

[Publ 139]. O. B. Guralnyk and O. S. Savenko, “Processing critical information in corporate networks
based on a combined approach of a DLP system with a botnet detection system,” Central
Ukrainian Scientific Bulletin. Technical Sciences, no. 11(42), pt. 2, pp. 63—69, 2025.

[Publ 140]. O. Savenko, A. Drozd, and M. Korobchynsky, “A method for synthesizing population
algorithms in the architecture of decoy systems with bait and traps,” Measuring and
Computing Devices in Technological Processes, vol. 82, no. 2, pp. 459-474, 2025.
[Online]. Available: https://doi.org/10.31891/2219-9365-2025-82-64

[Publ 141]. E. V. Sergeev and O. S. Savenko, “Detection of buffer overflow vulnerabilities in system
software based on a graph and a transformer model,” Scientific Notes of the V. L
Vernadsky TNU. Series: Technical Sciences, vol. 36(75), no. 6, pt. 2, pp. 318-327, 2025.

[Publ 142]. P. A. Oliynyk, O. S. Savenko, and O. I. Hnatyuk, “Conceptual architecture of a system
for assessing information security in corporate networks,” Scientific Papers of V. L.
Vernadsky TNU. Series: Technical Sciences, vol. 36(75), no. 6, pt. 2, pp. 260-270, 2025.

[Publ 143]. P. V. Vizhevsky and O. S. Savenko, “Evolutionary adaptation of DLP policies under
conditions of concept drift in streaming data,” Central Ukrainian Scientific Bulletin.
Technical Sciences, no. 12(43), pt. 2, pp. 9-19, 2025.

[Publ 144]. Y. Stetsyuk and O. Savenko, “Model of a centralized security system for operating
systems resistant to leaks of confidential information,” Herald of Khmelnytskyi National
University. Technical Sciences, vol. 353, no. 3.2, pp. 409419, 2025. [Online]. Available:
https://doi.org/10.31891/2307-5732-2025-353-57

[Publ 145]. O. Kozelsky, B. Savenko, and O. Savenko, “A two-level strategy for increasing fault
tolerance of real-time operating systems using probabilistic analysis,” Herald of
Khmelnytskyi National University. Technical Sciences, vol. 353, no. 3.2, pp. 438446,
2025. [Online]. Available: https://doi.org/10.31891/2307-5732-2025-353-60

[Publ 146]. O. Kozelsky, B. Savenko, and O. Savenko, “A two-level strategy for increasing fault
tolerance of real-time operating systems using probabilistic analysis,” Herald of
Khmelnytskyi National University. Technical Sciences, vol. 353, no. 3.2, pp. 438446,
2025. [Online]. Available: https://doi.org/10.31891/2307-5732-2025-353-60

[Publ 147].Y. V. Stetsyuk and O. S. Savenko, “Partially centralized security system for network OSs
with dynamic control transfer between its nodes,” Scientific Notes of V. I. Vernadsky
TNU. Series: Technical Sciences, vol. 36(75), no. 4, pp. 286-299, 2025. [Online].
Available:
https://www.tech.vernadskyjournals.in.ua/journals/2025/4 2025/part_2/40.pdf

[Publ 148]. V. S. Buiukli, P. M. Tishin, R. I. Naumenko, and O. N. Martynyuk, “Research on
Improving a Graph Neural Network Model for Computer Network Simulation,” Applied
Aspects of Information Technology, vol. 8, no. 3, pp. 306-315, 2025. [Online]. Available:
https://doi.org/10.15276/aait.08.2025.20

[Publ 149]. S. A. Nesterenko, P. M. Tishin, P. R. Shtilman, O. N. Martynyuk, and I. G. Mileiko,
“Fuzzy Models of Wireless Components Sensor Networks,” Herald of Advanced
Information Technology, vol. 8, no. 2, pp. 209-220, 2025. [Online]. Available:
https://doi.org/10.15276/hait.08.2025.13

[Publ 150]. M. Wegrzyn, O. Kochan, and 1. Maikiv, “Fault Injection Tool for FPGA Reliability
Testing: A Novel Method and Discovery of LUT-Specific Logical Redundancies,”
Electronics, vol. 14, p. 4600, 2025. [Online]. Available:
https://doi.org/10.3390/electronics 14234600

[Publ 151]. K. Przystupa, N. Bernatska, E. Dzhumelia, T. Drzymata, and O. Kochan, “Ensuring
Energy Efficiency of Air Quality Monitoring Systems Based on Internet of Things
Technology,” Energies, vol. 18, p. 3768, 2025. [Online]. Available:
https://doi.org/10.3390/en18143768

[Publ 152].J. Su, X. Chen, O. Kochan, M. Levkiv, and K. Przystupa, “GSCCANet: Dual Decoder
Network Fusing Edge Focus and Global Channel Attention for Precise Segmentation of
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Colonic Polyps,” International Journal of Imaging Systems and Technology, vol. 35, p.
€70129, 2025. [Online]. Available: https://doi.org/10.1002/ima.70129

[Publ 153]. R. Kobylianskyi, K. Przystupa, V. Lysko, J. Majewski, L. Vikhor, V. Boichuk, O.
Zadorozhnyy, O. Kochan, M. Umanets, and N. Pasyechnikova, “Thermoelectric
Measuring Equipment for Perioperative Monitoring of Temperature and Heat Flux
Density of the Human Eye in Vitreoretinal Surgery,” Sensors, vol. 25, p. 999, 2025.
[Online]. Available: https://doi.org/10.3390/s25040999

[Publ 154]. N. Bernatska, E. Dzhumelia, O. Kochan, 1. Salamon, and I. Typilo, “Web-Based Platform
for Real-Time Data Monitoring Visualization: Analysis and Perspectives,” in Artificial
Intelligence, Medical Engineering and Education, 2025, pp. 158—167.

[Publ 155]. N. Bernatska et al., “Monitoring Visualization: Analysis,” in Advances in Computer
Science for Engineering and Education VII, p. 271, 2025.

[Publ 156]. L. O. Yatsenko, N. E. Kulishova, and Zh. V. Deyneko, “The influence of the raster
structure on the formation of moire in color printing,” Polygraphy and Publishing, no.
1(89), pp. 149-164, 2025.

Conference Proceedings
The 333 papers were published in proceedings of International and National Conferences.

Patents

[Publ 157]. V. V. Kochan, A. O. Sachenko, O. M. Zastavnyi, L. O. Dubchak, and D. I. Zahorodnia,
“Method for reducing the processing time of fuzzy information in a computer network,”
utility model patent, application No. U202404425, 2025.

[Publ 158]. O. V. Kochan, P. E. Bykovy, N. R. Kochan, R. V. Kochan, A. O. Sachenko, V. V.
Kochan, and M. O. Levkiv, “Reed relay,” utility model patent No. 158343, Ukraine, Jan.
22, 2025, Bulletin No. 4. Application number u202403089, application filing date Jun.
12, 2024.

[Publ 159]. O. Kochan, O. Zastavnyi, N. Kochan, R. Kochan, A. Sachenko, and V. Kochan, “Method
for correcting errors in a measuring channel,” utility model patent No. 158222, Ukraine,
Jan. 8, 2025, Bulletin No. 2.

[Publ 160]. O. V. Kochan, T. Z. Bubela, R. V. Kochan, P. E. Bykovy, V. R. Kuts, V. V. Kochan, A.
O. Sachenko, M. I. Beshley, N. R. Kochan, G. V. Beshley, and Yu. I. Rudyk, “Scale
Converter,” utility model patent No. 160239, Ukraine, Aug. 20, 2025, Bulletin No. 34.
Application number u202405704, application filing date Dec. 3, 2024.

[Publ 161]. Ya. M. Nykolaychuk, V. M. Hryga, I. Z. Yakymenko, and L. P. Hryga, “Accumulating
synchronized binary adder,” utility model patent No. 159225, Ukraine, May 8, 2025,
Bulletin No. 19/2025.

[Publ 162]. 1. R. Pitukh, N. Ya. Vozna, and L. P. Griga, “Analog-to-digital converter,” pat. 158736,
Ukraine, MPK HO3M 1/38 (2006.01), No. u202404322, appl. Sep. 3, 2024, publ. Mar.
13, 2025, bull. No. 11. [Online]. Available: https://sis.nipo.gov.ua/uk/search/simple/

[Publ 163]. V. I. Manzhula and M. P. Dyvak, “Method for ensuring the stability of the fermentation
process in reactors of the first stage of processing,” pat. 159414 U, Ukraine, MPK
CO02F11/00, C12M1/36, No. u202401612, appl. Apr. 1, 2024, publ. May 8, 2025, bull.
No. 22.

[Publ 164]. V. Turchenko, N. Vempala, M. Pozzuoli, P. D. De, P. Zheng, S. R. Nikoo, W. Mousavi,
H. Kabakov, and E. Kabakov, “System and method for contactless predictions of vital
signs, health risks, cardiovascular disease risk and hydration from raw videos.” [Online].
Available: https://patents.google.com/patent/US20250185924A1/en

[Publ 165]. Ya. M. Nykolaychuk, I. Z. Yakymenko, S. V. Ivasiev, and V. M. Hryga, “Device for
comparing data represented in a non-positional number system of the remainder class,”
patent for utility model No. 160091, Ukraine, Bull. No. 32, Aug. 6, 2025.
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7. PARTICIPATION IN INTERNATIONAL CONFERENCES, SYMPOSIUMS
AND WORKSHOPS, AND RESEARCH VISITS

[Visit 1]

[Visit 2]

[Visit 3]

[Visit 4]

International conferences, symposiums and workshops

S5th In IEEE 13th International Conference on Intelligent Data Acquisition and
Advanced Computing Systems: Technology and Applications (IDAACS), Gliwice,

Poland, 2025
Anatoliy Sachenko
Orest Kochan
Volodymyr Kochan
Oleg Savenko
Serhiy Lysenko
Oleg Savenko
Pavlo Radiuk
Carsten Wolff
Serhiy Bushuyev
Lesya Dubchak
Leonid Bytsyura
Bohdan Derish
Nadiya Vasylkiv
Maksym Palka
Mykhailo Dombrovsky
Iryna Turchenko

Oleksandr Osolinsky
Khrystyna Lipyanina-Honcharenko
Diana Zahorodnia
Taras Lendyuk
Nataliya Dzyubanovska
Taras Tsavolyk,

Vasyl Yatskiv

Andriy Melnyk

Thor Romanets

Vasyl Lytvyn
Volodymyr Holovko
Ruslan Savchyshyn
Nonna Kulishova
Yevhen Bodiansky
George Markowsky
Mykola Karpinsky

CMIS-2025: Eighth International Workshop on Computer Modeling and Intelligent

Systems, May 5, 2025, Zaporizhzhia, Ukraine

Yevheniy Bodyanskiy
Iryna Pliss
Olga Chala

15th International Conference on Advanced Computer Information Technologies

(ACIT), Sibenik, Croatia, 2025
Oleg Savenko
Serhiy Lysenko
Yevhen Bodianskyi
Iryna Pliss
Olga Chala
Natalia Dzyubanovska
Mykhailo Kasyanchuk
Mykola Dyvak
Andriy Melnyk
Yuriy Maslyak
Thor Romanets
Serhiy Voznyak

Oleksandr Papa
Yaroslav Tsapiv
Vasyl Yatskiv
Natalia Yatskiv
Stepan Ivasiev

Taras Tsavolyk
Roman Pasichnyk
Mykhailo Machuliak
Mykhailo Kasyanchuk
Andriy Pukas
Andriy Simak
Natalia Vozna

CITI’2025: 3rd International Workshop on Computer Information Technologies in

Industry 4.0, June 11-12, 2025
Orest Kochan
Roman Kochan
Mykola Karpinsky

Vasyl Yatskiv
Oleg Zastavnyi
Vasyl Lytvyn
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[Visit 5] 1V International Scientific and Practical Conference “Green Construction”
- Orest Kochan
[Visit 6] Doors-2025: Sth Edge Computing Workshop, April 4, 2025, Zhytomyr, Ukraine

- Orest Kochan
- Pavlo Radiuk

[Visit 7] The Second International Conference of Young Scientists on Artificial Intelligence
for Sustainable Development (YAISD), May 8-9, 2025, Ternopil, Ukraine

- Mykola Dyvak - Volodymyr Manzhula
- Roman Pasichnyk - Andriy Melnyk
- Leonid Bytsyura - Vasyl Tymchyshyn
- Lesia Dubchak - Andriy Pukas
- Vasyl Koval - Oleksandr Osolinsky
- Pavlo Radiuk - Maxym Palka
- Khrystina Lipyanina-Honcharenko - Nadiya Vasylkiv
- Natalia Dzyubanovska
[Visit 8] 2025 IEEE 12th International [Visit 9] 15th International Conference
Workshop on Metrology for on Measurement, Smolenice,
AeroSpace (MetroAeroSpace), Slovakia, 2025
Naples, Italy, 2025
- Yuriy Maslyiak
- Roman Kochan - Orest Kochan
- Orest Kochan

[Visit 10] PhD Workshop on Artificial Intelligence in Computer Science at 9th International
Conference on Computational Linguistics and Intelligent Systems (CoLInS-2025),
May 15-16, 2025, Kharkiv, Ukraine

- Anatoliy Sachenko
- Vasyl Lytvyn
- Lesia Dubchak

[Visit 11] 2025 IEEE European Technology and Engineering Management Summit (E-TEMS),
Bruges, Belgium, 2025

- Carsten Wollff,
- Anatoliy Sachenko

[Visit 12] 2025 IEEE European Technology and Engineering Management Summit (E-TEMS),
Bruges, Belgium, 2025

- Sergiy Bushuyev

[Visit 13] Metallurgy and related tropics: Proceedings of 18th symposium “Materials and
metallurgy”. SHMD 2025, Croatia (published in: Metalurgija 64 (2025)
- Yuri Maslyak
- Natalia Vozna - Oleg Zastavny
- Victoria Voznyak
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[Visit 14] BAITmp’2025: The 2nd International Workshop on “Bioinformatics and Applied
Information Technologies for medical purpose”, November 12-13, 2025, Ben Guerir,
Morocco

- Mykola Karpinsky
- Khrystyna Lipyanina-Honcharenko

[Visit 15] Collection of materials of the international scientific conference “Information
problems of computer systems, energy, modeling and control” (ICSM-2025).
Nadvirna, 2025

- Oleg Zastavny
- Yaroslav Nykolaychuk - Stepan Ivasiev

- Natalia Vozna

[Visit 16] Modern Data Science Technologies Doctoral Consortium (MoDaST 2025), Lviv,

Ukraine
- Oleg Savenko
- Anatoliy Sachenko - Yuriy Maslyak
- Lesya Dubchak - Bogdan Derysh

[Visit 17] AI’25: Sth International Workshop of IT-professionals on Artificial Intelligence,
October 15-17, 2025, Liverpool, UK

- Yevhen Bodiansky
- Nonna Kulishova

[Visit 18] ITTAP’2025: Sh International Workshop on Information Technologies: Theoretical
and Applied Problems, October 24-25, 2025, Ternopil, Ukraine, Opole, Poland
- Myroslav Komar
- Mykola Karpinsky - Lesya Dubchak,

- Iryna Turchenko - Nadiya Vasylkiv
- Khrystina Lipyanina-Honcharenko

[Visit 19] Modern Problems of Science and Technology: materials of the Proceedings of the
International Scientific and Practical Conference (Tallinn, Estonia, March 17-19,
2025). Tallinn, 2025

- Iryna Turchenko

[Visit 20] 2025 IEEE Sth International Conference on Smart Information Systems and
Technologies (SIST), Astana, Kazakhstan, 2025

- Sergiy Bushuyev

[Visit 21] Proceedings of the 7th International Workshop on Modern Machine Learning
Technologies (MoMLeT-2025), June 14, 2025, Lviv-Shatsk, Ukraine

- Myroslav Komar
- Khrystyna Lipyanina-Honcharenko

[Visit 22] International Workshop on Computational Intelligence, co-located with the IV
International Scientific Symposium “Intelligent Solutions” (IntSol-2025), May 01-
05, 2025, Kyiv-Uzhhorod, Ukraine

- Yevhen Bodiansky
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[Visit 23] Proceedings of the 2nd International Scientific and Practical Conference
(Luxembourg, March 5-7, 2025). Luxembourg, 2025

- Iryna Turchenko

[Visit 24] Development of science: theories, discoveries and practical results: materials of the
4th international scientific and practical conference (June 9-11, 2025). Zurich, 2025

- Iryna Turchenko
- Mykhailo Machuliak

[Visit 25] Scientific Papers “International Scientific Unity” with Proceedings of the 1st
International Scientific and Practical Conference. March 19-21, 2025. Sofia,
Bulgaria

- Nadiya Vasylkiv
- Mykhailo Dombrovskyi
- Iryna Turchenko

[Visit 26] AISSLE-2025: The International Workshop on Applied Intelligent Security Systems
in Law Enforcement, October, 30-31, 2025, Vinnytsia, Ukraine
- Iryna Pliss
- Oleksandr Papa Evgeny Bodiansky

- Oleg Savenko

materials of the International

[Visit 27] Modern challenges and Scientific and Technical
innovations in science: an Conference, Lviv, October 16-
interdisciplinary approach to 18, 2025 Lviv
the development of education,
technology, society and - Mykhailo Kasyanchuk

Vasyl Yatskiv
Stepan Ivasiev

economy: Abstracts of the
international  scientific and
practical conference. (April 4,

2025, Kremenchuk) [Visit 29] Prospects for the development of
high-quality training of future
- Lesya Dubchak specialists: XI International
- Nadiia Vasylkiv Scientific and Practical
Conference. March 17-19, 2025.
[Visit 28] SMICS-2025: Security of Antwerp, Brussels
modern information and
communication systems: - Nadiia Vasylkiv

[Visit 30] ModelOps, and AIOps integration in scalable medical systems 8th International
Conference on Informatics & Data-Driven Medicine - Bratislava, Slovakia

- Vasyl Koval

[Visit 31] Modern Science, Economy and Digital Innovation: materials of the Proceedings of
the International Scientific and Practical Conference (Bucharest, RoMania, March
12-14, 2025). Bucharest, 2025

- Iryna Turchenko

[Visit 32] The 12th International scientific and practical conference “Perspectives of
contemporary science: theory and practice” (January 13-15, 2025) SPC “Sci-conf.
com. ua”, Lviv, Ukraine. 2025
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- Roman Pasichnyk

[Visit 33] Intelitsis’25: The 6th International Workshop on Intelligent Information
Technologies & Systems of Information Security, April 04, 2025, Khmelnytskyi,
Ukraine

- Anatoliy Sachenko
- Pavlo Radiuk

[Visit 34] 2025 IEEE 6th KhPI Week on Advanced Technology (KhPIWeek), Kharkiv,
UKkraine, 2025

- Vasyl Lytvyn
[Visit 35] 15th International Conference. MEASUREMENT 2025, Smolenice, Slovakia. 2025

- Bohdan Maslyiak
- Nataliia Vozna

[Visit 36] ICL 2025: 28th International Conference on Interactive Collaborative Learning.
54th IGIP International Conference on Engineering Pedagogy Lecture Notes in
Networks and Systems; 2025.

- Carsten Wolff

[Visit 37] AIT&AIS’2025: International Scientific Workshop on Applied Information
Technologies and Artificial Intelligence Systems, December 18-19 2025, Chernivtsi,
Ukraine

- Oleg Savenko
- Serhiy Lysenko
- Andriy Melnyk

[Visit 38] 29th International Congress on Project Management and Engineering (CIDIP 2025).
AEIPRO:; Ferrol, Spain

- Carsten Wolff
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Research Visits

ICS’ staff visits

Mykhailo Dombrovskiy and Iryna Turchenko. From August 25 to 29, 2025, the
International Summer Convention was held at the Dortmund University of Applied
Sciences and Atrts, Dortmund, Germany. https://www.th-
dortmund.de/international/veranstaltungsreihen/international-summer-convention.php.
140 representatives from 40 universities from 18 different countries participated in the
program, which combined intercultural learning, research discussions, seminars on cross-
border projects, and training for teachers. The West Ukrainian National University, the
Faculty of Computer Information Technologies and the Department of Information and
Computing Systems and Management were represented by scientists Mykhailo
Dombrovskiy and Iryna Turchenko.

Visit Gliwice of WUNU delegation in April 2025 —Taras pls take it from ICS/WUNU
news
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Visits of foreign and national collaborators to ICS

[Visit 41] Professor Carsten Wolff from Dortmund University of Applied Arts and Sciences,
Germany visited the IKS Research Institute, West Ukrainian National University, on April
23-26, 2024. On Wednesday morning, April 24, 2024, Professor Carsten Wolff gave a
lecture to students of various specialties on the topic "Digital Transformation Projects".
This was followed by a short meeting with Ulyana Koruts, Vice-Rector for International
Affairs of WUNU. On April 24, 2024, at the meeting of the Academic Council, Carsten
Wolff gave a short report, who was awarded the title of Honoris Causa Professor WUNU
by the results of the vote. After lunch, Carsten Wolff visited the immersive multifunctional
hub of WUNU, as well as the Educational and Scientific Center for Information
Technologies of WUNU. At the end of the day, a working meeting was held between
Carsten Wolf with Anatoly Sachenko, Mykhailo Dombrovsky, and Iryna Turchenko, at
which the general agreement on bilateral cooperation between universities, as well as the
agreement on double degrees, were discussed.
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8. AWARDS

Ph.D., Associate Professor Lesya Dubchak was awarded the international distinction
in the field of computer engineering — Women Researcher Award from the Global
Particle Physics Excellence Awards (13th Edition). The award was presented on July
22, 2025 for significant contribution and outstanding achievements in the field of
innovative scientific research;

[Award 2]. Doctor of Technical Sciences, Professor Sergey Bushuyev was awarded
the status of Research Achievement Award Winner 2025 by the IPMA Executive
Board and Judges of the IPMA Global Research Award 2025 for his significant
contribution throughout his professional career in the field of project management.
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9. STATISTICAL DATA

Research Institute for Intelligent Computer Systems
West Ukrainian National University

ICS office address:

Research Institute for Intelligent Computer Systems
11 Lvivska street

Ternopil, 46009

Ukraine

Phone. +380 (352) 517-524 ext. 10-012

Fax  +380 (352) 475053 (24 hours)

e-mail: ics@wunu.edu.ua

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

2015 2016 | 2017 | 2018| 2019 2020 2021 | 2022| 2023 2024 2025
Number of Senior 39 40 39 | 45 | 46 60 60 | 60 | 56 59 78
Researches
Number of Junior 6 | 12 | 10| 8 8 6 5 s | s 1 13
Researches
Number of Active
Research Projects 3 3 2 4 4 4 3 3 > 6 3
Publications 113 131 115 163 114 187 141 128 153 266 499
Patents.and apphcatlons 9 10 ] > 8 6 1 1 3 9
for the invention
Participation in
Conferences, Symposia 33 24 32 33 21 7 11 12 11 16 65
and Wokshops
Number of Defended PhD
and DrSc Theses 7 7 6 4 3 0 3 0 4 3 S
Number of Defended 60 12 54 | 88 87 82 49 55 | 63 96 91
Master Theses
Number of Received 5 6 5 7 4 4 ) ) ) | )
Awards
Report preparation group:

Anatoliy Sachenko

Taras Lendyuk

Oksana Chereshnyuk

Maxym Palka
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