
2026 International Russian Smart
Industry Conference
(SmartIndustryCon 2026)

Sochi, Russia
23-27 March 2026

Pages 1–625

IEEE Catalog Number: CFP26DG6-POD
ISBN: 979-8-3315-8054-4

1/2



Copyright © 2026, IEEE

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: CFP26DG6-POD

ISBN (Print-On-Demand): 979-8-3315-8054-4

ISBN (Online): 979-8-3315-8053-7

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

Decomposition of Critical Information Infrastructure Objects for Creating a Digital Twin in Information
Security Threat Modeling ............................................................................................................................................. 1

Evgenii Mityakov, Igor Saenko, Igor Kotenko

Justification of Requirements to Security Indicators for Incident Investigation in Smart City .................................... 7
Igor Kotenko, Igor Parashchuk

Digital Twin and Native-AI Empowered 6G Networks: Architectures, Applications, Evaluation, and
Open Challenges ......................................................................................................................................................... 13

Yassir Al-Karawi, Hussein Shakor Mogheer, Khamees Khalaf Hasan, Ahmed Hussein Dawwd

Blind Evaluation of Large Language Models Applied to Employee Feedback Tasks ............................................... 21
Konstantin Babushkin, Nikolai Timofeev, Ivan Filianin

Neural Network Techniques for Radio Signal Prediction in 5G Intelligent Communication Systems ...................... 28
Behruz Saidov, Daler Anvarzoda, Azamjon Davlatov

Intelligent Model for Adaptive Scalling of Cloud Container Systems in High-Load Industrial Processes ................ 34
Vladislav I. Danilchenko, Mikhail A. Tartanov, Philip S. Bulyga

A Technique for Creating and Embedding an Obfuscation-Resistant Digital Watermark in Information
System Class Files ...................................................................................................................................................... 40

Pavel Sharikov, Andrey Krasov, Maxim Gorda

The Technique of Embedding Digital Watermarks in Metadata and Annotations of Kotlin Bytecode ..................... 46
Nikita Mokrinskii, Pavel Sharikov, Andrey Krasov

Development of a Module for Direct Measurement of Heating Temperatures of High-Voltage Cable
Layers to Determine Their Thermal Parameters ......................................................................................................... 51

Konstantin E. Gorshkov, Denis V. Korobatov, Ivan E. Kolesnikov

Methods for Ensuring Energy Efficiency of Cyber-Physical Dosimetric Monitoring Systems ................................. 57
A. I. Vlasov, D. V. Mamonichev, M. I. Kolobanov

The Impact of Normalization on Regression-Based Crop Yield Prediction: Accuracy and Efficiency
Analysis ....................................................................................................................................................................... 63

Dilmurod Khasanov, Barno Daminova, Maruf Tojiyev

Hybrid Residual Fuzzy Time Series Method and Comparison with Modern Machine Learning
Algorithms for Global Temperature Forecasting ........................................................................................................ 68

Mullosharaf Arabov, Rustam Burnashev, Darya Lenchenko

Modelling Subword Embeddings of Low-Resource Languages for the Digitalisation of Industry 4.0
Industrial Systems ....................................................................................................................................................... 74

M. K. Arabov, R. N. Gainullin, A. I. Khusaenov

Skin Cancer Detection from Dermatoscopic Images through Integrated Deep Features and Ensemble
Classification ............................................................................................................................................................... 80

Akhmadkhon Bobokhonov, F. T. Mullajonova, M. A. Kuchkarov



Learning of a Spiking Neural Network with Feedback from the External Environment on Bio Realistic
Patterns ........................................................................................................................................................................ 86

Alexander Toschev, Yulia Mikhailova

Methods for Objective Assessment of Learners’ Knowledge Based on the Normalization of Information
Resource Utilization Indicators ................................................................................................................................... 91

Jura Kuvandikov, Maruf Tojiev, Dilmurod Khasanov

Intelligent Adaptive Algorithm for Boundary Detection of Dynamically Changing Regions in Video
Sequences .................................................................................................................................................................... 96

Maruf Tojiyev, Ibodilla Himmatov, Odilbek Chiniyev

Development of a Method for Improving the Efficiency of Acoustic Detection of UAVs with
Radar-Transparent Structures ................................................................................................................................... 102

Igor A. Kuklev

Noise-Robust Condition Monitoring Using Variational Mode Decomposition and Neural Networks .................... 108
A. Makshanov, A. Musaev, D. Grigoriev

Analytical Processing of Measurement Data and Parameter Identification of a Solar Array Simulator
Mathematical Model ................................................................................................................................................. 115

Anastasia V. Yarkova, Ludmila V. Chernenkaya, Svetlana A. Yarkova

Digital Twin for Neural Network Training ............................................................................................................... 121
Vladislav Grechushnikov, Nguyen Trung Hieu, Alexander Shilin

Performance and Memory Optimization Strategies for Asynchronous Programming in .NET ............................... 127
R. F. Gibadullin, A. A. Minabutdinov

Digitalized System for Detecting Out-of-Gauge Conditions of Rolling Stock in Railway Transport ..................... 134
Erkin I. Khidirov, Obidjon O. Muhiddinov

Prospects for Using Digital Twins of Power Transformers in AC Traction Substations ......................................... 140
Yu. N. Makarenko, I. A. Khudonogov, E. Yu. Puzina

A Method for the Formation and Analytical Validation of a Medical Speech Dataset for Robust
Automatic Speech Recognition ................................................................................................................................. 146

Aidar Nureev, Natalia Staroverova

Transition of the Electric Interlocking System Control Panel to Computer-Based Control ..................................... 152
Sunnatillo T. Boltayev, Bobomurod B. Rakhmonov, Charos M. Aripova

Improving the Use of Sedative Medications in Dental Treatment of Children with Autism Spectrum
Disorders Based on AI Technologies ........................................................................................................................ 158

Akhmadkhon Bobokhonov, Jasur Alimdjanovich Rizaev, Shahzod Shavkatovich Xudoykulov

Development of a Control System Based on a Deep Generative Model for a 6-DoF Robotic Manipulator ............ 164
Evgeny Nikolaev, Nataly Zakharova, Vladimir Zakharov

High Efficiency UAV Vision for Smart Industrial Systems Enabled by Adaptive Edge AI Detection ................... 169
Irem Bayraktar, Murat Bakirci

Hybrid Generative–Discriminative Vision with Diffusion-Based Reasoning for Aerial Platform
Inspection of Industrial Surfaces ............................................................................................................................... 175

Irem Bayraktar, Murat Bakirci



Autonomous Aerial Mapping of Structural Assets through Multi-View Fusion for Digital Twin
Refinement ................................................................................................................................................................ 181

Murat Bakirci

Development of an Architecture for an Intelligent Plant Logistics Management System Based on the
Integration of ERP Systems, MES, and Industrial Robots in the Context of Industry 4.0/5.0 ................................. 187

Artur A. Fomenko, Pavel A. Panilov, Tatiana Y. Tsibizova

Description of the Behavior of Fault-Tolerant Distributed Computer Systems ....................................................... 193
Alexandra A. Chudinova

Short-Term Wind Power Prediction Based on IPSO-Optimized LSTM Integrated with De-stationary
Attention Mechanism ................................................................................................................................................ 198

Haitian Fan, Zhao Wang, Mao Yang

Ultra-short-term Photovoltaic Power Prediction Method Considering Historical Information Reuse ..................... 203
Bowen Hou, Da Wang, Ao Zhang

Evaluation and Analysis of Ultra-Short-Term Power Prediction Errors for Wind Farms ........................................ 210
Lei Liu, Ao Zhang, Da Wang

Shift Register Implementation in Self-Timed Circuits ............................................................................................. 216
Yuri Stepchenkov, Yuri Diachenko, Dmitri Stepchenkov

Algorithm and Application of Digital Processing for Medical Images Using the Bilateral Digital
Filtering Method ....................................................................................................................................................... 222

Dj. X. Djumanov, M. R. Gofurjonov, U. A. Azimova

Identification of Anomalies in the Chernoff Faces Data Using Neural Networks ................................................... 227
Ksenia Zhernova

Binary Classification of Virtual Machines in Data Centers to Optimize Resource Allocation ................................ 233
Georgii Promyslov

Parallel Programming Methods for High-Performance Tasks in Java ..................................................................... 239
Aleksandr Kartuzov, Tatyana Kartuzova, Marina Sirotkina

Centralized Agent Orchestration in Multi-Agent Systems ....................................................................................... 245
Oleg Yu. Maryasin, Andrey Ripnyagov

Artificial Intelligence-based Centralized Dispatcher Control System for Organizing Train Movement ................. 251
Sunnatillo T. Boltayev, Obidjon O. Muhiddinov, Qamara A. Kosimova

Comparative Evaluation of IoT-Based Telematics Platforms for Smart Fleet Management ................................... 257
Irwin K. Zgambo, Natalia Staroverova

Intelligent Analysis of Urban Green Zones Based on Unmanned Aerial Vehicle Data ........................................... 263
Ravshan Shirinboyev, Shavkat Akhralov, Asror Ulashev

A Quantization Model of Membership Function Sensitivity in Fuzzy Logic–Based Request Distribution ............. 269
Sanjar S. Kenjaev, Akmal Akhatov, Maftuna Qosimovna Nishonova

Protection against Internal and External Damage to Various Electrical Installations .............................................. 275
Dauren Dzhambulovich Issabekov



Resource-Saving Distance Protection for Power Lines ............................................................................................ 280
Dauren Dzhambulovich Issabekov

Technique for Building Digital Twins of Renewable Energy Sources ..................................................................... 286
A. R. Tsybikov, L. V. Massel, A. G. Massel

Space Environment Simulation for a Hardware-in-the-Loop Test Facility .............................................................. 292
Nikita Bykovskiy, Vladimir Sayenko, Roman Solovyev

Artificial Intelligence in the Analysis of Emotional Coloring of Text Communications ......................................... 297
Alexey Plotnikov, Irina Tolstova, Lyudmila Korobova

Enhancing Information Integrity and Reliability in Energy Telemechanical Systems via Distributed
Intelligence Framework ............................................................................................................................................ 302

Aung Kyaw Myo, Evgeni M. Portnov, Kugoev Ivan Aleksandrovich

AI-assisted Independent Learning Model in Education of Industry 4.0 ................................................................... 308
O.Kh. Rashidova, D. Begmatova, A.E. Rashidov

Evaluation of a Mobile Robot Autonomic Control Capability ................................................................................. 314
Petr Bezmen

Integration of Machine Learning Methods into Digital Twin Systems and Intelligent Support Systems
for Nuclear Power Plant Operators ........................................................................................................................... 319

Elena Jharko, Ekaterina Abdulova, Kirill Chernyshov

Digital Twin of a Nuclear Power Plant Unit Based on a Flexible Modeling System with Integration of
Machine Learning Methods ...................................................................................................................................... 327

Elena Jharko

Binary Classification of Single-Lead Electrocardiogram Using Machine and Deep Learning Methods ................. 334
Mariya R. Kiladze, Pavel A. Lyakhov, Ruslan I. Abdulkadirov

Adaptive Clustering-Based Representative Data Sampling for Power System Emergency Control ....................... 339
Mihail D. Senyuk, Andrew V. Pazderin, Sergey F. Sarapulov

Evaluation of Classical and Ensemble Machine Learning Algorithms in KNN-Based Missing Data
Imputation ................................................................................................................................................................. 345

Fayzullo Nazarov, Abror Akhatov, Sanjar Kenjaev

Garlic-Based Anonymization of Network Traffic in the Blockchain-Protected Smart City and Cyber
System IoT ................................................................................................................................................................ 351

Maxim Kalinin, Nikita Okhlopkov

Study of Normal and Emergency Modes of Operation of the Power Supply System of Industrial
Enterprises Using Computer Modeling ..................................................................................................................... 357

Mariya N. Semenova, Yuri V. Bebikhov, Ilya A. Yakushev

Optimization and Control of Induction Heating Based on Cyber Physical Systems ................................................ 364
Alexandr N. Ivanov, Vladimir A. Bukanin, Alexei E. Zenkov

Development of a Method for Improving the Efficiency of a Reactive State Management System ........................ 370
Aung Kyaw Myo, Alexander M. Bain, Evgeni M. Portnov



Multispectral Data Clustering Based on a Modified Grey Wolf Optimizer ............................................................. 376
Philip S. Bulyga, Vladislav I. Danilchenko, Elmar V. Kuliev, Marat B. Shauliev

A Neural Network System for Classifying Defects and Evaluating the Quality of Infographics on
Marketplaces ............................................................................................................................................................. 383

Viktoriia Akulinina, Alfira Akhmedova, Irina Zhazhneva

Noise Impact on System Identification Using Genetic Programming-Based Symbolic Regression ........................ 389
Lele Zhang

On the AI Agents Audit Model ................................................................................................................................. 394
Dmitry Namiot

Improving the Reliability of Monitoring Methods for Railway Automation and Telemechanics Wayside
Equipment through the Use of a Hybrid Network Based on GSM and CDMA ....................................................... 400

Abdulaziz T. Botirov, Natalya V. Yaronova, Janibek F. Kurbanov

Software System for Monitoring and Forecasting Passenger Traffic Based on Video Detection of City
Streets ........................................................................................................................................................................ 405

N. N. Belianin, V.S. Moshkin

Graph-Based Representation and Storage of Data on Failure Correlations of Mainline Pumping Unit
Components .............................................................................................................................................................. 411

Arthur Astakhov, Lyudmila Chernenkaya

Modeling of Residual Resource and Optimization of Power Transformer Load Using the ANFIS Hybrid
Adaptive System ....................................................................................................................................................... 416

Renat Yusupov, Evgeny Markov, Vera Vakhnina

Impact of Network Delays and Losses on Machine Vision Performance in Industrial Internet of Things
Systems ..................................................................................................................................................................... 422

Daniil Goncharov

Experience in Synthesizing Combinational Self-Timed Circuits and Verifying the Results ................................... 428
Leonid Plekhanov, Nikolai Morozov, Georgi Orlov

Machine Learning Data Quality Assessment Pipeline .............................................................................................. 434
Maksim Poryvai, Dmitry Namiot

Synthesis of Functional Observers for Uncertain Multi-Agent Systems .................................................................. 440
Konstantin Zimenko, Daria Galkina, Alexey Margun

Method for Testing Microcontroller Vulnerabilities to EM Side-Channel Attacks ................................................. 445
Zakhar K. Firsov, Mikhail S. Shuvalkin, Alla B. Levina

An Approach to Designing Multimodal Analytical Scenarios for Industry 4.0 Systems ......................................... 450
Valentin Charugin, Valery Charugin, Alexander Chesalin

Formation of a Digital Twin of an Object's Geometry for Electrical Impedance Tomography Tasks ..................... 459
Vitaliy S. Cherednichenko, Mikhail V. Lankin, Igor M. Lankin

Construction and Analysis of a Graph-Based Knowledge Structure Model Using Psycholinguistic
Experiment Data ....................................................................................................................................................... 465

Aleksandr Petrosian, Andrey Philippovich



Cloud and High-Performance Computing for Smart Manufacturing ....................................................................... 472
Vadim Barkalov, Daniel Ena, Irina Matytsina

Analysis of SLM Applicability to Prevent Information Leaks Using Business Process Optimization
Tools on the PIX RPA Example ............................................................................................................................... 477

Lyudmila Gadasina, Sergey Lapshin

StudyFlow Collaborative Note-Taking: New Opportunities for Interactive Learning ............................................. 482
Oleg K. Malkov, Maria Skvortsova

Acoustic Detection and Localization of Unmanned Aerial Systems on an Embedded Platform ............................. 488
Alexander Dyachuk, Pavel Illeritskiy, Dmitriy Bondarenko

A Hybrid Statistical and Machine Learning Approach for Time-Series Forecasting of Traffic Accidents
in Tashkent ................................................................................................................................................................ 494

Sokhobiddin Akhatkulov, Islom Yalgoshev, Jamoliddin Jabbarov

Multi-Pass UAV LiDAR Point Cloud Densification Using MLS/RBF Interpolation .............................................. 500
Vladimir S. Gabov, Alexey V. Zinkevich

A Hybrid Short-Term Photovoltaic Power Forecasting Model Integrating Physical Mechanism
Constraints and Weather Scenario Clustering .......................................................................................................... 506

Zhenpeng Guo, Da Wang, Yunpeng Jia

Modeling the Impact of a VR Campus Tour on University Admissions Funnel Conversion .................................. 513
R. T. Galeev, D. M. Fedorov, I. V. Iakovlev

Development of a Comprehensive System for Modeling Digital Twins of Functional Components in
Radio-Electronic Equipment ..................................................................................................................................... 519

Sergey Polesskiy, Sergey Tumkovskiy, Vyacheslav Tsvetkov

OCR Engines Evaluation .......................................................................................................................................... 527
Nikolai V. Smirnov, Mikhail A. Mendiukov

Connected and Automated Vehicle Scenario Manager Graphical User Interface .................................................... 532
Alexey Fedotenkov, Murad Efendiev, Ruslan Tikhonov

Optimizing the Calculation of the Word Error Rate: The Problem of Text Bias in Speech Recognition
Systems ..................................................................................................................................................................... 538

A. P. Gavrikov, D. V. Beilekchi, A. A. Kolpakov

A Hardware-Software Augmented Reality Complex for Ultrasound-Guided Biopsy Navigation in the
Maxillofacial Region ................................................................................................................................................. 544

Anton Yu. Smirnov, Liudmila V. Chernenkaya

Domain Adaptation of the Segment Anything Model for Monococci Segmentation in Microscopy
Images ....................................................................................................................................................................... 549

Aleksei Samarin, Dmitry Nazarenko, Anastasia Mamaeva

Grounding DINO–Based Detection of Bacilli in Microscopy Images ..................................................................... 556
Aleksei Samarin, Dmitry Nazarenko, Anastasia Mamaeva

The Use of Artificial Intelligence as an Expert ......................................................................................................... 563
Oleg Gorshkov, Vladimir Postnikov, Zhanna Mingaleva



Machine Learning for Network Anomaly Detection ................................................................................................ 568
Andrei Salita

Hybridization of Metadata Analysis Algorithm and Semantic Analysis of Text Messages to Determine
the Geolocation of Social Network Users ................................................................................................................. 574

I. E. Kalabikhina, M. I. Kashin, A. Zh. Marsiy

Optimization of UWB Pulse Temporal Parameters to Prevent Overlap and Enhance Update Frequency ............... 580
Mikhail S. Derimedved

Research and Application of Microseismic Source Localization Based on an Improved Differential
Evolution Algorithm ................................................................................................................................................. 586

Du Wang

Dynamic Optimization of Data Center Network Topology with Worst-Case Delay Guarantees ............................ 591
K. S. Artamonov, V. G. Promyslov

A semantic-Technical Approach to Analyzing the Consequences of Multi-Stage Cyber Attacks in
Industrial Control Systems ........................................................................................................................................ 597

G. D. Asyaev, A. N. Sokolov

Short-term Wind Power Prediction Based on 1D-CNN with Historical Information Reuse .................................... 603
Peilong Xiao

An Analytical Approach to Optimization of Emergency Services Location in an Urban Area ............................... 609
Vitaly O. Groppen

Mobile Underwater Robotic System for Monitoring Remote Technogenic Objects ................................................ 615
Andrei Malchikov, Sergey Jatsun, Evgeny Politov

An Automated Algorithm for Auditing Encryption Policies in Software Systems .................................................. 620
Jasur Baratov, Shohruh Mahkamov, Jura Kuvandikov

Increasing the Reliability of Distribution Network Equipment and Flexible Manufacturing Systems
Based on Coordinated Relay Protection and Intelligent Voltage Control ................................................................ 626

Huseyngulu Bayram Guliyev, Nijat Ramiz Huseynov, Ganima Huseyingulu Huseynova

Real-Time Semantic Modeling of Pedestrian Zones Using a Modified U-Net for Autonomous
Navigation ................................................................................................................................................................. 631

Kirill D. Volkov, Pavel A. Panilov, Tatiana Y. Tsibizova

Knowledge Lakes for Cognitive Systems: Integration of Graph Databases and Ontologies ................................... 636
Artem V. Shendarov, Kirill S. Nikolaev, Pavel A. Panilov

Robotic Complex for Performing Urological Surgeries ........................................................................................... 641
Sergey F. Jatsun, Dmitry I. Efremov, Gavriil A. Fursov

Development and Testing of an Intelligent VR Simulator with an Adaptive AI-Based System for
Training Specialists in Information-Measuring and Control Systems ...................................................................... 647

Damir Akchurin, Alik Khafizov, Konstantin Kryshko

Evolution of Computational Workflow Orchestration Models ................................................................................. 653
Daniil A. Pushkarev



Methodology of Building Machine Learning Models for Predicting the State of a Technical Object at
Class Imbalance ........................................................................................................................................................ 658

Yuliya Kuvayskova, Anastasiya Izyurova

Mobile Robotic Platform with Three-Wheeled Transmission Motion Control ........................................................ 664
S. F. Jatsun, E. V. Saveleva, A. S. Yatsun

Architecture of a Social Engineering Security System Using Artificial Intelligence ............................................... 671
Andrey Kyuner, Andrey Chechulin

Machine Learning Approaches for Information Security of Agent-Based Swarm Systems in the Digital
Industry ..................................................................................................................................................................... 677

Radda Iureva, Daria A. Galkina

A Self-Calibrating Fuzzy Approach to Emergency Evacuation Modeling ............................................................... 684
Yuri Kravchenko, Evgeniya Danilchenko, Sabina Ignatyeva

Ultra-Short-Term Wind Power Prediction Method Based on Dual-Model Collaboration and Dynamic
Physical Constraints .................................................................................................................................................. 690

Zhengran Zhang

Bearing Fault Recognition Based on CEEMDAN-MSB Feature Enhancement and Transformer Fusion .............. 696
Decheng Zhi

Organizing the Educational Process Using Artificial Intelligence for Teaching Secure Programming to
Undergraduate Students ............................................................................................................................................ 702

Andrey M. Shabalin, Kirill I. Gladkikh, Aleksandr A. Zakharov

Modeling and Optimization of a Sensor Network with Moving Elements in Three-Dimensional Space ................ 708
Vitaly E. Dementev, Andrey P. Tsarev

Highly Detailed Simulation for Connected Automated Vehicle Cooperative Driving ............................................ 713
Andrei Fizulin, Ilia Dolgov, Andrei Karpukhin

Research on the Possibilities of Compensating for Deformation of a Large-sized Workpiece During
Robotic Processing .................................................................................................................................................... 718

Roman Grigorets, Sergey Sukhorukov

Adaptive Magnetometer Calibration for Accurate Heading Estimation in Unmanned Aerial Vehicle
Navigation in a Varying Magnetic Environment ...................................................................................................... 724

Nikita Nosov, Mikhail Budko, Alexei Guirik

Overview of Approaches to Monitoring and Control of Robotic Systems and IIoT Devices Using the
Unified MQTT & MCP Protocol .............................................................................................................................. 730

Arsen Tagaev, Murad Abdulzagirov, Dmitriy Nikitin

Methods for Determining DSC Curves Based on Time Series Clustering ............................................................... 735
Roman M. Bachurin, Irina G. Zakharova, Kanipa T. Ibraeva

Selective Standby Failover for Resilience-Aware Service Function Chaining ........................................................ 741
Artur Mustafin, Aleksei Dukhanov

LLM in the Construction of Tonal Dictionaries ....................................................................................................... 746
Dmitry Nerusskov, Andrey Philippovich



Stockout-Aware Segmentation and Model Routing for Daily Store-SKU Demand Forecasting ............................. 752
Dmitry O. Lebedev, Anton A. Romanov

A Hybrid CNN-LSTM Architecture for Time Series Analysis of Symptoms in Electronic Veterinary
Records ...................................................................................................................................................................... 759

D. G. Antonov, V. S. Moshkin, E. S. Mytarin

Formalizing Distributed Industrial Monitoring: A Phased Data Flow and Knowledge-Centric
Architecture for IIoT-Enabled Production Systems .................................................................................................. 765

Arsen Tagaev, Murad Abdulzagirov, Dmitriy Nikitin

Development of a Client-Server Module for Processing Data from Various Transmission Protocols to
Demonstrate Work in VR ......................................................................................................................................... 771

Ramil Nezhmetdinov, Rostislav Chumak, Damir Bautdinov

Development of a Method for Reducing Information Redundancy of Databases Based on Deep
Learning Algorithms ................................................................................................................................................. 776

Si Thu Thant Sin, I. A. Kugoev, E. M. Portnov

Toward the Use of a Block of Two Planar Spiral Solenoids in High-temperature Magnetostrictive
Sensors Based on Torsional Waves .......................................................................................................................... 782

A. V. Knyazkov, Yu. N. Slesarev, A. A. Vorontsov

Adaptive Multi-Model Ultra-Short-Term Wind Power Forecasting for Extreme Weather via Progressive
Outlier Detection and TimeGAN-CEEMDAN ......................................................................................................... 788

Lianjun Sun

Methods and Instruments for Measuring Air Quality Indicators .............................................................................. 794
Sokhobiddin Akhatkulov, Islom Yalgoshev, Ilkhom Rakhmatullayev

Privacy-Preserving for UTXO-Based Smart City Ledgers ....................................................................................... 799
Vasiliy Krundyshev, Maxim Kalinin, Oleg Vasiliev

Effectiveness and Hyperparameter Selection of Ensemble Models of Artificial Intelligence in
Diagnosing Diabetes ................................................................................................................................................. 805

Shokhrukh Sariyev, Gulzoda Negmatova, Muhammad B. Niyozov

Method for Manipulator Kinematic Parameters Identification Using Three-Axis Accelerometer ........................... 810
Ivan M. Grigorev, Dmitry A. Yukhimets

Rekeying Procedure for Side-Channel Resilient NIST SP 800-90A DRBG Algorithms ......................................... 815
Murad Efendiev, Sviataslau Redzkin

Network Intrusion Detection based on Hybrid Telemetry Analysis using Transformer-LSTM
Architecture ............................................................................................................................................................... 820

Ivan O. Gusev

A Method for Detecting Impurities in Grain Products Using Convolutional Neural Networks and
Spectroscopy ............................................................................................................................................................. 827

Pavel Titilin, Alena Rusak

Improving the Efficiency of Lossless Embedding in Text Steganography .............................................................. 833
Nikolai V. Teterev, Alla B. Levina



Token Cost Optimization in an LLM Agent for JSON-Based System Modeling from Dialogue History ............... 838
Saveliy Lavrentiev, Alexey Dukhanov

Selection and Analysis of Propeller-Motor-ESCs Systems for Multirotor Unmanned Aerial Vehicles .................. 845
Andrey Shevchenko, Mikhail Budko, Alexei Guirik

Automated Anomaly Detection and Cluster Analysis of Online Fiscal Device Data Using Unsupervised
Machine Learning ..................................................................................................................................................... 851

Danil Shestakov, Denis Vasilev, Andrey Oskin

Reclaimed Land Identification Model Based on Earth Remote Sensing Data Analysis .......................................... 856
Vladimir E. Borovoy, Maria Skvortsova

Hybrid Analytical-Neural Modification of the Heun Method for Parametric Duffing Equations ............................ 861
Tatyana A. Shemyakina, Dmitry A. Tarkhov, Igor Y. Vandakurov

Models and Algorithms for Building AI-Powered Assistants: A Case Study of PetTech Platform
Vetsy.ru ..................................................................................................................................................................... 867

Gleb Guskov, Alexandr Shcherbina, Ramil Zayneev

Ultra-short-term Wind Power Prediction Based on Fusion Wave Clustering and GNN-Transformer ..................... 873
Xiaoqing Ma

Artificial Intelligence Methods in Phylogenetics ...................................................................................................... 879
Nadezhda Korunova, Anton Romanov, Aleksey Filippov

Influence of Load Distribution on the Obstacle-Climbing Ability of an Adaptable Wheel-Leg Robot ................... 885
Islam Magomedov, Usam Takhaev, Movsar Matygov

Method for Weight Quantization in the YOLOv8 Convolutional Neural Network ................................................. 890
Nikolay S. Mironov, Yuri Yu. Yudakhin

Optimization of Identification of Micro-Objects by Correlation Functions of a Random Sequence of
Image Points .............................................................................................................................................................. 896

Rustam A. Safarov, Isroil I. Jumanov, Olimjon I. Djumanov

Explainable Machine Learning for PM2.5 Forecasting in Industry 4.0 Systems ..................................................... 901
V. A. Orlov, V. S. Tynchenko, M. V. Zhuravlev

Short-term Photovoltaic Power Prediction Based on Multi-modal Decomposition and Adaptive
Optimization .............................................................................................................................................................. 906

Guanyu Meng

Evaluating the Impact of a Digital Filter–Bicubic Spline Hybrid on Classifier Performance in
Dermoscopic Image Processing ................................................................................................................................ 912

Akhmadkhon Bobokhonov, Rushen R. Gafarov, Umidjon Mansurov

Designing a UWB Printed Flag-Shaped Antenna with Circular Polarization Using Characteristic Mode
Analysis ..................................................................................................................................................................... 918

Van Lam Pham, Valerii P. Kosteletskii

Optimization of Switching Node Placement in a Multi-path Data Transmission Network with
Nonuniform Path Lengths ......................................................................................................................................... 923

Luong Van Kien, Do Manh Kiem



Reversible Data Embedding for Images in Industrial Systems ................................................................................. 929
Arina Nikishova, Aleksej Babenko, Mikhail Umnitsyn

A Method for Synthetic Generation of Production Datasets for Machine Learning in Quality Prediction
of Parts in Instrument-Making Manufacturing ......................................................................................................... 935

Igor Volkov, Yuri Andreev

Lossless Canonical Coding Design with FPGA Implementation Using High-Speed Architecture ......................... 942
Maan Hameed, Hussein Shakor Mogheer, Haveen Yaseen Hussein Al-Zahawi, Yassir Al-Karawi

Development of a Methodology for Photomask Defect Identification Using Computer Vision .............................. 949
Nikolay S. Mironov, Yuri Yu. Yudakhin

Implementation of a Distributed GIS within the Digital Twin of a Water Body ...................................................... 955
Aleksandr Saenko, Andrey Mironov, Ekaterina Biryukova

Method for Determining the Location of an Autonomous Underwater Vehicle Using Side Scan Sonar
Images ....................................................................................................................................................................... 961

Aleksandr Saenko, Andrey Mironov, Ekaterina Fomina

Potential Control of Industrial Mobile Robots Group in Dynamic Environment Using Modified Bug
Algorithm .................................................................................................................................................................. 966

Mikhail Kozhin, Nikolay Filimonov

Consensus-Based Graph Knowledge Construction from Large Language Models for Reliable Decision
Support in Industry 4.0 Systems ............................................................................................................................... 972

A.Y. Philippovich, A. K. Bilalov

Digital Twins in Reverse Engineering of a Modular AC Contactors ....................................................................... 978
V. A. Zakharov, S. P. Ivanova

Dataset Generator for Organizing Research-Based Teaching Activities in Machine Learning while
Studying Image Recognition ..................................................................................................................................... 983

Almaz Vildanov, Evgeny M. Devyatkin

An Experience in Research and Analysis of Bioinspired Routing Algorithms in VANET Networks ..................... 989
L. Yu. Studenikin, E. B. Zamyatina

Detection of Black Hole Attack Sources in the AODV Protocol Based on Multi-Stage Segmentation of
Network ..................................................................................................................................................................... 995

Dore Moriken

Dispatcher-Oriented Digitalization of Maintenance Processes for Railway Signalling and
Telecommunication Systems .................................................................................................................................. 1001

Shakhnoza B. Otakulova, Natalya V. Yaronova

Development of a Digital Twin Prototype for a Crushing and Screening Plant ..................................................... 1007
Victor Okolnishnikov, Sergey Rudometov, Sergey Zhuravlev

Dual-Band Patch Antenna with Two Types of Circular Polarization ..................................................................... 1012
Aleksey Nesterenko, Valerii Kosteletskii, Nikita Shatalov

Malicious PDF Detection Based on Deep Learning: Byte-Level Convolutional Networks and Markov
Transition Visualization .......................................................................................................................................... 1017

M. Y. Kukin, Y. S. Ivanov, A. P. Chukhnov



Construction of a Corrector for Distorted Situations in Micro-object Images Based on Transformation
and Filtering Operators ........................................................................................................................................... 1023

Rustam A. Safarov, Baxrom J. Mamanazarov, Bekzod I. Islomov

Impact of Leg-End Geometry and Wheel Asynchrony on Locomotion Stability and Terrain Traversal ............... 1029
Islam Magomedov, Usam Takhaev, Movsar Matygov

Application of Multi-Agent Modeling for Adaptive Control of a Virtual Power Plant Based on the Mesa
Library Using an Online Forecasting Algorithm .................................................................................................... 1034

Artem A. Bezzubov, Mihail D. Senyuk, Konstantin A. Aksyonov

A Progressive Low-Fidelity Enhancement Framework for Physics-Guided Digital Twins ................................... 1040
Tatiana V. Lazovskaya, Dmitry A. Tarkhov, Igor Y. Vandakurov

Identification and Prioritization of Risks in the Graduate Thesis Preparation Process Based on a
Cognitive Model Formed from Psycholinguistic Experiment Data ........................................................................ 1046

Aleksandr Petrosian, Ashot Kazarian

Speech-to-Text Models in Uzbek Language: Achievements and Limitations ....................................................... 1053
Fayzullo Nazarov, Akbar Soliev, Bunyod Eshtemirov

The Relationship Between Emotional Sentiment and Semantic Similarity in Free Associations An
Analysis of Distributional Vector Representations ................................................................................................. 1058

A. Y. Philippovich, V. S. Lukyanenko

Methodological Foundations for Improving the Accuracy of Short-Term Forecasting of Wind Power
Plant Output Based on Machine Learning Methods ............................................................................................... 1064

Huseyngulu Bayram Guliyev, Nijat Ramiz Huseynov, Ulviyya Ulduz Huseynova

A Secure Distributed Architecture for Large-Scale Detailed Automated Vehicle Traffic Simulation ................... 1071
Alexander Andronchev, Denis Morozov, Arseniy Karpov

Causality-Guided Admission Control for Diffusion-Generated Synthetic Medical Image .................................... 1077
Yuri Trofimov, Alexey Shevchenko, Ivan Trusov

Design and Economic Evaluation of an Integrated Information System for Agricultural Transport
Automation .............................................................................................................................................................. 1083

Sergei Kurashkin, Vladimir Edreev, Timofey Mariupolskiy

Convolutional Neural Network for Recognizing 3D Models of Reference Objects .............................................. 1088
Mikhail Yu. Mikheev, Tatyana V. Zhashkova, Sonya Helal

Time Synchronization and Robustness to Data Incompleteness ............................................................................ 1093
Mikhail Yu. Mikheev, Tatyana V. Zhashkova, Sonya Helal

Methods and Models of Data Transmission for Ionizing Radiation Registration Systems .................................... 1098
A. I. Vlasov, E. S. Bezborodov, I. K. Naumov

Management Model in Remote Application Servicing Systems with Conditional Priority ................................... 1103
Vakhid Zakirov

Improving Forecast Accuracy: A Hybrid BERT and TFT Approach for Analyzing Financial News and
Time Series ............................................................................................................................................................. 1108

R. A. Burnashev, G. Z. Vakhitov, O. M. Matrenina, A. V. Kazantsev



Justification of the Combined Neural Network Architecture for Automating Defective Areas Detection
Using High-Resolution RGB Images ...................................................................................................................... 1114

A. F. Rogachev, K. E. Tokarev, A. Yu. Naumov

Residual Stress Prediction in Wire Drawing by using Integrated Artificial Neural Networks and Finite
Element Analysis .................................................................................................................................................... 1120

D. V. Gromov, L. V. Radionova, T. A. Lisovskaya

Development of Improved Algorithms for the Operation of Interconnected Electric Drives of
Continuous Hot-Dip Galvanizing Unit ................................................................................................................... 1126

A. A. Nikolaev, I. I. Maksimov, V. D. Kudimov, N. R. Matushkin

Application of Deep Learning Methods to Plant Growth Modeling Based on an Automated Mapping
System ..................................................................................................................................................................... 1132

I. I. Naumov, R. R. Ibadov, S. P. Oboimova

A Digital Twin of an Agrocenosis for Modeling Plant Growth Based on an Automated Mapping System .......... 1138
I. I. Naumov, R. R. Ibadov, A. G. Gazaryan

Neural Networks as Measurement Interpreters and Fuzzy Logic as a Decision-making Mechanism in the
Non-destructive Testing of Shaped Cast Blanks ..................................................................................................... 1144

Sergey Kuzovov, Andrey Smykov, Vladimir Zaitsev

YOLO-Based Defect Detection in Induction Soldering: A Comparative Study of YOLOv8 to YOLOv12
Architectures ........................................................................................................................................................... 1150

Elizaveta V. Shutkina, Vadim S. Tynchenko, Sergey O. Kurashkin

Decision Support Algorithm for Selecting Model Classes ..................................................................................... 1156
Vadim Tynchenko, Anastasia Kozlova, Svetlana Pchelintseva

Equipment Resource Reproduction Management Based on Simulation Modeling ................................................ 1162
Vladislav Kukartsev, Anastasia Kozlova, Alena Stupina

Big-Data-Driven Pipeline for Industry 4.0 Project Team Formation Based on a Modified Shapley Value .......... 1167
Andrey Zaytsev, Maxim Zavrazhnov, Alina Furtatova

Digital Model Integration of an Industrial Robot Based on Machine Vision ......................................................... 1173
Daria Fedchenko, Dmitry Sychev, Aleksandra Kulmukhametova

Development of a Virtual 3D-testing Facility for Unmanned Mobile Robots ....................................................... 1180
Vladimir Roganov, Boris Dolgovesv, Dmitriy Bagaev

Universal Cloud Hardware Component Firewalls as an Element of Adaptive Cyberprotection of Electric
Power Facilities ....................................................................................................................................................... 1185

Sergei V. Koryakin, Igor V. Bochkarev, Rifkhat R. Khramshin

Bayesian Model for Cost Forecasting and Risk Analysis in Testing of Technical Products .................................. 1192
Anna L. Sunchalina, Victoria A. Fedorova

Context-Driven Automation of Cyber Incident Response in SOC ......................................................................... 1197
Maria V. Yakovleva, Aleksandr Y. Glazkov

Computing the Complex Discrete Spectrum of an Operator .................................................................................. 1203
Nadezhda M. Gordeeva, Platon A. Gvozdev, Stepan A. Shchurenkov



Design Method of an Intelligent Data Flow Management Subsystem for Distributed Industrial IoT
Architectures ........................................................................................................................................................... 1208

P. A. Selin, S. V. Kukartseva, V. V. Edreev

Method of Structural-Functional Design of Intelligent Industrial IoT Systems ..................................................... 1213
S. V. Kukartseva, A. V. Marchenko, T. I. Mariupolskiy

Methodology for Collecting Multimodal Data for Evaluating Volumetric Characteristics of Dairy Cattle .......... 1218
A. V. Grecheneva, M. D. Baknin, D. A. Proshin

Swarm-based Optimization Method for Boundary Detection in Digital Images .................................................... 1223
Ilia Panfilov, Svetlana Pchelintseva, Olga Ermolaeva

Genetic Optimization of Convolutional Neural Network Architectures Using Topological Crossover ................ 1228
Dmitry Evsyukov, Elena Khudyakova, Mikhail Zhuravlev

Dynamic Condition Modeling for Electric Drives of Rolling Mill during Angular Play Closure in
Mechanical Transmissions ...................................................................................................................................... 1232

Artem V. Litvinov, Boris M. Loginov, Rifkhat R. Khramshin

Computer Model-Based Load Equivalenting for Electric Motor of Rolling Mill .................................................. 1238
Roman A. Lisovsky, Stanislav S. Voronin, Boris M. Loginov, Vadim R. Khramshin




