
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2591T-POD 
979-8-3315-5845-1 

2025 6th International Conference 
on Problems of Cybernetics and 
Informatics (PCI 2025) 

Baku, Azerbaijan 
26-28 August 2025 
 



 
 
 
 
 
 
 
Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP2591T-POD 
ISBN (Print-On-Demand):  979-8-3315-5845-1 
ISBN (Online):   979-8-3315-5844-4 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 
 

 



TABLE OF CONTENTS 
 
Passing Between Minmax and Maxmin Representations of the Increment of the Nonsmooth 
Function ................................................................................................................................................................ 1 

Majid E. Abbasov 

A Comparative Analysis of Recurrent and Attention Architectures for Isolated Sign Language 
Recognition .......................................................................................................................................................... 4 

Gulchin Abdullayeva, Nigar Alishzade 

On a Optimization Problem of Loading Points and Their Reaction Functions for a Parabolic 
Equation ............................................................................................................................................................... 9 

Vagif Abdullayev, Soltanali Jafarli 

Implementation of Lattice Trapdoors for Quantum-Proof Identity-Based Encryption ....................................... 13 
Agha Aghayev 

Application of Data Mining Methods for Assessing the Knowledge of University Students ............................. 18 
Firudin Aghayev, Gulara Mammadova, Rena Malikova, Lala Zeynalova 

Study of the Sweep Method for Network-Structured Large Systems of ODEs with Non-Local 
Boundary Conditions .......................................................................................................................................... 22 

Kamil Aida-Zade, Yegana Ashrafova 

Applying Optimal Control Approach to Optimize Placement and Flow Rates of Oil Wells .............................. 27 
Kamil Aida-Zade, Tatiana Gunkina, Alexander Handzel, Yury Prachev 

Analysis of the Impact of the Number of Keypoints on the Accuracy of Object Pose Estimation 
Using Deep Learning Models ............................................................................................................................. 32 

G. A. Algashev, I. A. Lezin 

Synthetic Medical Breast Image Generation with WGAN-GP .......................................................................... 36 
Rumiyya Alili 

Leveraging RAG Models to Support Adaptive Learning in Computer Science at University ........................... 41 
Aynur Aliyeva 

Secure Training Framework for ML Models Via Distributed Learning and Heuristic Methods ........................ 44 
Samir Aliyev, Leyla Baghirova, Fatma Kibarova, Zeynab Mursalova 

Network Approach for Building Multi-Level Forecast Models of Cataclysms .................................................. 48 
Vugar Aliyev, Merab Pkhovelishvili, Zaza Tsiramua, Natela Archvadze, Zurab Gasitashvili 

3D Teaching-Learning-Based-Optimization Algorithm and Rating Problem ..................................................... 52 
Yilmaz Ar, Nermin Kartli, Sevgi Yigit-Sert 

Optimal Control of the Process of Settling String Vibrations on a Set of Piecewise-Continuous and 
Piecewise-Constant Functions ............................................................................................................................ 56 

Jamila Abulfaz Asadova 

Singular Mean-Field Backward Stochastic Volterra Integral Equations in Infinite Dimensional 
Spaces ................................................................................................................................................................. 60 

Javad A. Asadzade, Nazim I. Mahmudov 



Numerical Solution of Optimal Control Problems for Long-Duration Heating Processes Without 
Initial Conditions ................................................................................................................................................ 63 

Yegana Ashrafova 

Study of Collective Decision Making Approaches in Pattern Recognition Systems .......................................... 67 
Rustam Azimov 

Assessment of the Contribution of the Arc Furnace to the Deterioration of Electric Power Quality 
Based on the Measurement Results .................................................................................................................... 71 

Ashraf Balametov, Tarana Isayeva, Famil Isgandarov 

Modeling of Electromagnetic Fields of AC Transmission Lines and Measures to Reduce Harmful 
Impact on the Environment ................................................................................................................................ 76 

Ashraf Balametov, Gulnara Musakhanova, Tarana Isayeva 

Subcellular Localization with Machine Learning Methods ................................................................................ 80 
Selen Basak, Gazi Erkan Bostanci 

Modeling North Cyprus COVID-19: Correlation Between Reproduction Number, and Age- And 
Resource-Dependent Fatality Rates .................................................................................................................... 85 

Rza Bashirov 

Payment Schemes and Their Properties for Infinite-Horizon Stochastic Games ................................................ 90 
Maria Bykova, Elena Parilina 

Comparative Analysis of Metrics for Evaluating Overlapping Community Detection Algorithms 
Using Ground-Truth Datasets ............................................................................................................................. 95 

Pelin Çetin 

SNN-Inspired Soft Sparsity for Bit-Efficient Transformer Quantization ......................................................... 100 
Ulas Ozan Ceyhan, Sahin Emrah Amrahov 

Research Trends and Thematic Insights from the Most Cited Cybernetics Studies in the Last Ten 
Years Using Text Mining and Bibliometric Analysis ....................................................................................... 105 

Muhammet Damar, Muhammet Ali Aydin, Melih Takyaci, Samet Özkök, Efendi Nasiboglu, 
Ömer Aydin, Fatih Safa Erenay 

Analyzing the Performance and Practicality of C, Rust, Python, and Lua Programming Languages 
for Developing Microcontroller Applications ................................................................................................... 111 

Nuru Dashdamirli 

Organization of a Data Storage System for Research Projects to Create a System for Intelligent 
Processing of Scientific and Technical Documentation ..................................................................................... 116 

Egor Davidov, Svetlana Malgina, Mais Farkhadov, Olga Blinova 

Investigation and Comparative Analysis of the Adaptive Rolling Ball Method for Histological 
Image Quality Enhancement ............................................................................................................................ 120 

Meliev Farkhod, Meliev Fatto, Mirzaeva Gulmira, Ikramov Amirkhan, Shamsiyeva Xabiba, 
Aripova Sayyora 

Identification of the Hydrodynamic Relationship Between Oil Reservoirs Based on the Turbulent 
Filtration Model ................................................................................................................................................ 123 

Khanlar Gamzaev, Sevinc Kerimova 

On a Stepwise Control Problem for Discrete Volterra Type Systems and Study of the Minimax 
Control Model .................................................................................................................................................. 127 

Yusif Gasimov, Rashad Mastaliyev, Latifa Agamaliyeva, Asif Pashayev 



Interactive Evolutionary NSGA-II with Machine Learning for Efficient Hyperparameter 
Optimization of Convolutional Neural Networks ............................................................................................. 131 

Artughrul Gayibov, Vagif Gasimov 

Potable Water Quality Control System ............................................................................................................. 136 
Gulchin Abdullayeva, Seyyare Gidayetzade 

On Numerical Approach to the Adaptation of Mathematical Models and Optimization of Processes ............. 139 
Samir Guliyev, Seymur Mirzabayov 

On Numerical Approach to the Combined Parametric Identification and Optimization of Dynamical 
Systems ............................................................................................................................................................. 145 

Samir Guliyev, Seymur Mirzabayov 

Zonal Feedback Control of the Heat Conduction Process by Means of Lumped Sources ............................... 150 
Samir Z. Guliyev, Seymur E. Mirzabayov 

Segmentation of Mammogram Images Using Multi-Leveled Frames .............................................................. 155 
Minura Hajisoy, Jamaladdin Hasanov 

The Role of the Water Supply and Waste Management Sector in Azerbaijan's Economy: An 
Analysis of Multiplicative Effects .................................................................................................................... 161 

Yadulla Hasanli, Rashad Huseynov, Gunay Rahimli 

Assessment of Azerbaijan's Business Cycles Based on the Multiplier-Accelerator Model .............................. 165 
Yadulla Hasanli, Ramiz Rahmanov 

On an Approach to Boundary Control Synthesis in the Optimization of State Measurement Points 
Placement for String Vibrations Damping ........................................................................................................ 169 

Vugar Hashimov 

Motivation Systems as a Determinant of Employee Performance ................................................................... 174 
Elman Ibishov, Rafail Rzayev, Guljanat Rehimova, Salman Najafov, Aliagha Gasimov 

Research of the Spectral Efficiency Multiservice Networks and Radiotechnical Systems Using 
Multiantenna Transmission Technology ........................................................................................................... 179 

Bayram Ibrahimov, Almaz Alieva, Ulvi Rafizade 

Research and Analysis of the Efficiency Atmospheric Optical Data Transmission Systems Based on 
Spectral Technologies ....................................................................................................................................... 183 

Bayram Ibrahimov, Goshgar Rasulov, Aygun Hamidova 

Expert System for Assessing the Quality of Class Schedules in Universities Implementing the 
Bologna Process ............................................................................................................................................... 188 

Reshad Ismibayli, Sona Rzayeva 

The Inverse Problem of the Contact Interaction of a Compressible Plastic Layer with Approaching 
Elastic Bodies ................................................................................................................................................... 193 

V. A. Kadymov, E. A. Yanovskaya 

Applying Parallel Processing Methods to a Form Recognition System ........................................................... 195 
Chingiz Khalilov, Elshan Mustafayev, Ilgar Mahmudov, Rustam Azimov 

Optimizing ML Training with Perturbed Equations ......................................................................................... 199 
Elnura Usupova, Al Khan 



An Algorithm for Self-Configuration of an Optical-Electronic Station Based on Data of a Binary 
Image ................................................................................................................................................................ 205 

Pavel Khrustalev 

Using the Machine Vision System of an Unmanned Aerial Vehicle to Orientation Unmanned 
Ground Complexes in Non-Deterministic Conditions ...................................................................................... 210 

Pavel Khrustalev, Roman Smyshnikov, Sergei Matveev, Dmitrii Bryndin 

Deep Multi-Source Feature Aggregation for Insect Bite Classification ........................................................... 215 
Songül Kisaboyun, Hakan Kutucu, Emrullah Sonuç 

Intelligent Remote Sensing Systems and Spatial Information Processing........................................................ 219 
Mykola Kosovets, Liliya Tovstenko, Oleksandr Tovstenko 

Image Identification of Lacquer-Coated and Urethane-Coated Lacquerware .................................................. 223 
Souichirou Kumaki, Mitsuharu Matsumoto 

Swarm Intelligence Methods for Finding the Cost-Optimal Trajectory ........................................................... 228 
Latanova Ekaterina 

Optimal Trajectory Design Via Genetic Algorithm .......................................................................................... 232 
Mikhail Lavrukhin, Majid Elkhan Ogly Abbasov 

On Some Algorithms for Stitching Images ....................................................................................................... 236 
Adalat Pashayev, Sadig Malikov 

A Taxonomy of Deep Learning Models Based on Clustering Techniques ....................................................... 239 
Leyla Mammadova 

A Script-Based Approach for Automating Fuzzy-PID Rule Assignment from $7 \times 7$ Tables to 
FIS Files ........................................................................................................................................................... 244 

Rahim Mammadzada 

Comparison of Machine Learning Methods for Identifying Chronic Heart Failure by Analyzing 
Blood Raman Spectra ....................................................................................................................................... 248 

Irina Matveeva 

Smart Orchestration of Sucker Rod Pumps in Low-Production Wells ............................................................. 252 
Rasim M. Alguliyev, Shakir A. Mehdiyev, Fargana J. Abdullayeva 

Some Modifications of the Standard Gradient Descent Method ...................................................................... 258 
Nevena Mijajlovic, Ajlan Zajmovic, Milojica Jacimovic 

Analysis of Speech Signal Processing Methods in Speech Recognition Systems ............................................ 263 
Namoz Mirzaev, Johongir Urinboev, Nuraddin Gafforov, Mavluda Nugmanova 

Automation of Preprocessing and Annotation of Fundus Images Using CLAHE and YOLO for 
Optical Disc Detection ..................................................................................................................................... 271 

Kymbat Momynzhanova, Ardan Zhanegizov, Zholpan Zhumagulova, Assel Aitkazina 

Technologies of Decision Making on Changing the Technical Condition Category of Building 
Structures Based on a Risk Model .................................................................................................................... 276 

Naila Musaeva, Telman Aliev, Matanat Suleymanova 

Crowdsourcing-Based Interactive Learning Platform for the International Sign Language 
Community ....................................................................................................................................................... 281 

Sama Mustafazada, Gultaj Muradova, Ravan Gozalov, Elvin Garayev 



Application of a Smart OLAP System in a Digital Government Environment ................................................ 286 
Gulnara Nabibayova 

On a Representation of the Collatz Procedure .................................................................................................. 291 
Urfat Nuriyev, Fidan Nuriyeva 

Prediction of Ulcerative Colitis Severity Using CNN Based Methods ............................................................ 296 
Zeynep Ozdemir, Bekir Emirhan Akay 

Development of a Contemporary Dataset for Intrusion Detection Systems in IoT-Integrated 
Network Topologies ......................................................................................................................................... 300 

Talha Burak Özkök, Merve Özkan, Iman Askerzade 

Segmentation and Classification of Maxillary Radiolucent Lesions Using Deep Learning ............................. 304 
Sifa Ozsari, Dilek Yilmaz, Mehmet Serdar Guzel 

Organization of Control in the Water Area of Ports Using a Sonar System ..................................................... 307 
Adalat Pashayev, Ramil Akhundov, Elkhan Sabziev, Tahir Alizada, Dimitar Dimitrov, Valeri 
Panevski, Ulviyya Mammadova 

Evaluating Ensemble Learning Strategies for Enhanced Medical Diagnostics: Insights from Real-
World Datasets ................................................................................................................................................... 311 

Prachi Patel 

Numerical Solution to Problem of Restoring Time Coefficient-Functions of Special Type Source in 
Parabolic Equation............................................................................................................................................ 315 

Anar Rahimov 

Identifying Competitor's Behaviour in Repeated Prisoner's Dilemma Using Bayesian Updating 
Strategy ............................................................................................................................................................. 320 

Kseniya Rusakova, Elena Parilina 

A Hybrid Markov Chain and Simulated Annealing Algorithm for the Capacitated Vehicle Routing 
Problem ............................................................................................................................................................ 325 

Adem Sehitoglu, Çerkez Agayeva 

Mathematical Modeling of Multistage Epidemic Development Process .......................................................... 330 
Simon Serovajsky 

Lattice-Based Lightweight Multi-Authentication Scheme for Vehicle-To-Everything 
Communication ................................................................................................................................................ 333 

Kübra Seyhan 

Model Transferability Estimation on Azerbaijani Sign Language .................................................................... 338 
Ismayil Shahaliyev 

Applying Bootstrap Method to Assess Fractured Reservoirs ........................................................................... 342 
Alexander Shchekin, Alexander Handzel, Denis Kalashnikov 

Traffic Light Optimization Using Image Processing and Fuzzy Logic ............................................................ 346 
Salih Simsek, Meltem Kavakli, Emirhan Cömert, Efendi Nasiboglu 

Research of Interface Solutions for Multi-Criteria Analysis of Scientific and Technical Information ............. 350 
Stanislav Pavlov, Mais Farkhadov, Ekaterina Pankratova, Olga Blinova 

Real-Time Management of Critical it Service Using a Multi-Model Approach ............................................... 353 
Viktor Krasnoproshin, Aleksandr Starovoitov 



Ellipsoid Methods in Three Articles by N.Z. Shor ........................................................................................... 358 
Petro Stetsyuk 

Experiments with the Ellipsoid Method for Finding Parameters of Lasso and Ridge Regressions .................. 361 
Viktor Stovba, Olha Khomiak 

Stochastic Actor-Oriented Behavior Models of Cohorts Under the Influence of External Factors .................. 364 
Denys Symonov, Bohdan Zaika 

Comparative Evaluation of Alternative Path Reliability Under Node Failures in Wireless Multi-Hop 
Networks .......................................................................................................................................................... 369 

Onur Ugurlu, Ye?im Aygül, Vahid Khalilpour Akram, Urfat Nuriyev 

Hardware-Based Analysis of Fuzzy Joint Points Related Clustering Algorithms ............................................ 374 
Süheyla Uygur, Alaaeddin Kheiti, Efendi Nasibov 

A Measure of Decision-Based Payoff Uncertainty ........................................................................................... 380 
Thomas A. Weber 

Natural Language to Bash Command Translation Using Large Language Models with Agentic 
External Tool Feedback .................................................................................................................................... 385 

Mehmet Eren Yesilyurt, Ömer Özgür Tanriöver 

Disabled Profiles for the Limits of Walking Impaired ...................................................................................... 388 
Hasan Bugra Yildirim, Ezgi Aydin Özaslan, Nermin Kartli, Sahin Emrah Amrahov 

Comparative Analyses of ConvNeXt Architectures for Apple Leaf Disease Classification ............................. 393 
Asuman Günay Yilmaz, Özge Nur Özaras, Vasif Nabiyev 

Author Index 
 




