
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22W73-POD 
978-1-6654-8572-2 

2022 VIII International 
Conference on Information 
Technology and Nanotechnology 
(ITNT 2022) 

Samara, Russia 
23-27 May 2022 



 
 
 
 
 
 
 
Copyright © 2022 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:   CFP22W73-POD 
ISBN (Print-On-Demand):  978-1-6654-8572-2 
ISBN (Online):   978-1-6654-8571-5 
 
 
           
 
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 
 
Depth Maps Correction Based on Neighboring Frames ....................................................................................... 1 

Arina Varlamova, Victor Kitov 

Adaptive Traffic Signal Control Based on Maximum Weighted Traffic Flow .................................................... 6 
Anton Agafonov, Alexander Yumaganov, Vladislav Myasnikov 

Restoration of Spatially Inhomogeneous Images Based on Doubly Stochastic Filters ...................................... 12 
Nikita Andrivanov, Alexey Belyanchikov, Konstantin Vasiliev, Vitaly Dementiev 

Image Processing Algorithms for Self-Driving Cars Navigation ....................................................................... 16 
Vitaliy Dementiev, Kirill Sviatov, Maria Gaponova 

Joint Usage of Neural Networks and Stochastic Referencing of Images While Estimating Defects in 
Bridge Structures ................................................................................................................................................ 20 

M. N. Suetin, A. G. Tashlinskii, R. G. Magdeev 

Comparison of Traffic Signal Control Algorithms in a Large-Scale Traffic Simulation Environment .............. 25 
Anton Agafonov, Evgeniya Efimenko 

Comparison of Methods for Reconstructing Intermediate Video Frames with a Dynamic Scene ..................... 30 
Yuliya Ganeeva 

The Impact of Intermediate Video Frames Reconstruction Step on the Result of 3D Reconstruction 
of Objects ........................................................................................................................................................... 35 

Yuliya Ganeeva, Vladislav Myasnikov 

The Effect of the Integration of Spectral Channels and Seasonal Satellite Images on the 
Distinctiveness of Coniferous and Deciduous Forests........................................................................................ 40 

Sergey M. Zraenko 

Vehicle Trajectory Planning in the Problem of Traffic Flow Control at Signalized Intersections ..................... 44 
Alexander Yumaganov, Anton Agafonov 

Investigation of Segmentation Methods for Highlighting Areas of Interests on Lung X-Rays .......................... 48 
Dmitriy Mashkov, Natalya Ilyasova, Nikita Demin 

Improving the Quality of Video Processing Based on the Use of an Artificial YOLO Neural 
Network .............................................................................................................................................................. 53 

V. E. Dementyev, A. G. Tashlinsky, M. N. Suetin, M. A. Gaponova 

Investigation of the Effectiveness of the Stochastic Modulation Method for Steganographic 
Embedding in Thermal Video Data .................................................................................................................... 57 

Alina Bavrina, Dmitry Karnaukhov, Victor Fedoseev 

Recursive Filter for Defocus Correction on a Non-Uniform Sample Grid with Stability Control ..................... 61 
Vladimir Fursov 

A Two-Level Method for Combining Segmentation Maps Based on Information Redundancy 
Measure .............................................................................................................................................................. 66 

Dmitry Murashov 

Registration Algorithm for Incongruent Point Clouds ....................................................................................... 71 
Artyom Makovetskii, Sergei Voronin, Vitaly Kober, Alexei Voronin 



Modified Fizeau Interferometer with the 4th Order Polynomial Smoothing Algorithm .................................... 79 
Ilya Galaktionov, Alexander Nikitin, Julia Sheldakova, Vladimir Toporovsky, Alexis 
Kudryashov 

Improving Neural Network Methods for Recognizing Lung Lesions with Coronavirus Infection .................... 84 
Dmitrii V. Polupanov, Svetlana R. Abdyusheva, Alsu G. Garipova, Vsevolod V. Gallyamov 

Application of NDVI and NDRE Vegetation Indices in the Assessment of Soybean Productivity 
Under Nitrogen Controlled-Release Fertilizer .................................................................................................... 92 

Boris Boiarskii, Mikhail Sinegovskii 

Optimization and Benchmarking of Convolutional Networks with Quantization and OpenVINO in 
Baggage Image Recognition ............................................................................................................................... 98 

Nikita Andriyanov, George Papakostas 

High Resolution Orbital Photogrammetry on the Example of Modeling Selected Relief Elements in 
the Tsiolkovsky Crater on the Moon ................................................................................................................ 102 

Michael I. Shpekin, Chingiz R. Mukhametshin, Alexander A. Semenov, Renat R. Salimov 

Detection of a Fork-Like Marker of Ureaplasmosis in the Image of the Biological Fluid Facies .................... 108 
M. L. Albutova, V. R. Krasheninnikov, O. E. Malenova, L. I. Trubnikova, Yu. E. Kuvayskova 

New Algorithm for Determining 3D Coordinates of the Eye Cornea Center in a Non -Contact Eye-
Tracking System ............................................................................................................................................... 112 

Gennadiy I. Gromilin, Valeriy P. Kosykh, Nikolay S. Yakovenko 

Neural Network in the Truncated Point Clouds Registration Problem ............................................................. 116 
Artyom Makovetskii, Vitaly Kober, Dmitrii Zhernov, Alexei Voronin 

Bayesian Tools for Reliable Multimedia Forensics .......................................................................................... 122 
Anatol Maier, Benedikt Lorch, Christian Riess 

Study of Accuracy of the Signal Reconstruction Against the Noise Background by Maximum 
Likelihood Technique at Two-Parameter Analysis of Rician Data .................................................................. 128 

Tatiana Yakovleva 

General Structure of an Machine Learning Method for Compression of Images ............................................. 133 
Mikhail Gashnikov 

Choosing Machine Learning Methods for Image Compression ....................................................................... 137 
Mikhail Gashnikov 

Prototype of the Optical Triangulation Scanner for Shape Measurement of the Drill-Pipe Joint ..................... 141 
Rinat Diyazitdinov 

Homography Superposition of the Television Image for Multicam Machine Vision by Data of the 
Environmental Test .......................................................................................................................................... 146 

Alphiya Diyazitdinova 

The Application of Image Mining Methods in Cephalometric Analisys .......................................................... 152 
Yuliya Zh. Pchelkina, Rustam Paringer, Polina Savelyeva, Marina Egorova 

Modification of Machine Learning Algorithms for Embedding in Image Compression Methods ................... 157 
Ruslan Yuzkiv, Mikhail Gashnikov 



Correction of the Interpolation Effect in Modeling the Process of Estimating Image Spatial 
Deformations .................................................................................................................................................... 161 

Roman Kovalenko, Alexander Tashlinskii 

Generalization of Machine Learning-Based Compression Method to Hyperspectral Images .......................... 165 
Aleksey Maksimov, Mikhail Gashnikov 

Extraction of Convex Hulls of Metal Microstructure Objects from Metallographic Images ........................... 169 
Radik Magdeev, Galina Safina 

Error Probability and Computational Complexity of Classifying Objects in a Space of Multilevel 
Representations ................................................................................................................................................ 174 

M. M. Lange, S. V. Paramonov 

Application of Renyi Mutual Information in Stochastic Referencing of Multispectral and Multi-
Temporal Images .............................................................................................................................................. 180 

Alexander Tashlinskii, Radik Ibragimov, Galina Safina 

Optimization of the Histogram Intervals Number Which Approximate Brightness Probability 
Distributions in Stochastic Image Alignment Based on Mutual Information ................................................... 186 

Roman Kovalenko, Alexander Tashlinskii 

Simulation of Femtosecond Laser Puls Focusing by Zone Plate ...................................................................... 191 
Elena Kozlova 

Visual Development Environment and Visual Programming as an Effective Tool for Data 
Collection and Analysis .................................................................................................................................... 195 

Vadim Zinnatullin, Sergey Koledin 

Simulating and Territorial Competitiveness Data Analysis in the Transition to Clean Energy 
Economy ........................................................................................................................................................... 199 

Irina Nikolaevna Khaimovich, Vladimir Michailovich Ramzaev, Vadim Gennadievich 
Chumak 

Spatiotemporal Scaling of Visually Evoked Human Neuromagnetic Signals .................................................. 204 
Valentin Yunusov, Sergey Demin, Inna Rusanova, Alexander Minkin, Alexander Elenev 

Multi-Class Classification for Complicated Technical Systems' Operation Diagnostics ................................. 209 
Yuliya Kuvayskova, Natalya Lomovtseva, Vladimir Klyachkin 

Machine Learning Tools for Robot Navigation Control with Distance Measuring Sensors ............................ 213 
Natalya Lomovtseva, Yuliya Kuvayskova, Irina Karpunina, Vladimir Klyachkin, Dmitry 
Yastrebov 

Iterative Approach Based on the FDTD Method for the Design of Metal-Dielectric Photonic 
Crystal Devices ................................................................................................................................................. 217 

Pavel Mokshin, Dimitry Golovashkin, Vladimir Pavelyev, Liudmila Yablokova 

Development of a Nozzle Assembly Technique Using Clustering Methods .................................................... 221 
Vadim Pechenin, Ekaterina Pechenina, Michael Bolotov, Alexander Kupriyanov 

Simulation of a Wavefront Aberration Sensor Matched to Zernike Functions ................................................ 226 
M. I. Pomeshchikov 

Propagation of Beams with a Power-Law Dependence on the Radius ............................................................. 232 
O. A. Dyukareva 



Polychromatic Bessel Beams of Zero and First Orders .................................................................................... 238 
Yuriy Egorov, Mihail Bretsko, Yana Akimova, Alexander Volyar, Alexander Rubass 

Intensity Analysis on Caustic of Autofocusing Chirp Beams .......................................................................... 242 
Andrey Ustinov, Evgeniy Monin 

Supervised Classification and Finding Frequent Elements in Data .................................................................. 248 
Nikita Dragunov, Elena Djukova, Anastasia Djukova 

Method for Detecting Complex Structure Signals Based on Wavelet Transform Combinations ..................... 253 
Vladimir Geppener, Bogdana Mandrikova 

Application of a Wavefront Sensor Based on Matched Filtering for Setting Up a Laser Radiation 
Collimator ......................................................................................................................................................... 257 

P. A. Khorin, A. P. Porfirev 

Development of Automatic Control of Optical Signal Gain in a Atomic Frequency Standard Based 
on Rubidium-87 Atoms .................................................................................................................................... 261 

A. V. Shavshin 

Queue Analysis for Video Traffic Using the Generalized Interval Method ..................................................... 266 
Boris Likhttsinder, Elena Kitaeva, Alexander Privalov 

Monitoring of Emergency Situations on Water Objects Using Remote Sensing of the Earth .......................... 270 
Daria Ryzhova, Vadim Davydov 

Dynamics of Two-Photon Tavis-Cummings Model with Kerr Media ............................................................. 275 
E. K. Bashkirov 

A System with a Fiber-Optic Communication Line for Measuring the Parameters of Active Phased 
Antenna Arrays in the Far Zone in Landfill Conditions ................................................................................... 279 

E. M. Gryaznova, K. Y. Malanin 

Revealing Attributes of an Object Based on Incomplete and Inconsistent Empirical Data .............................. 283 
Valentina Semenova, Sergei Smirnov 

Internal Perturbations of Structured Vortex Beams: Controlling OAM by Radial Numbers: *Note: 
Sub-Titles Are Not Captured in Xplore and Should Not Be Used ................................................................... 288 

Alexander Volyar, Evgeny Abramochkin, Mihail Bretsko, Yana Akimova, Yuriy Egorov 

SAR System for Searching and Detecting Objects in the Forest Area, Based on UAVs ................................. 293 
Oleg V. Goriachkin, Alexey V. Borisenkov, Nicolay A. Gusev, Alexey S. Lifanov 

Approach to Extraction and Clustering Bibliographic Information .................................................................. 297 
Alexander Dyrnochkin, Vadim Moshkin 

Hybrid Algorithm of Classifying Candidates for Subject Area Terms ............................................................. 301 
I. A. Andreev, V. S. Moshkin, N. G. Yarushkina 

Modeling the Formation of Contour Laser Beams ........................................................................................... 306 
Atamyrat Khozhaev 

Development of a System for Hybrid Detection of Time Series Anomalies .................................................... 310 
D. S. Kurilo, V. S. Moshkin 

Multistage Collocation Pseudo-Spectral Method for the Solution of the First Order Linear ODE .................. 314 
Leonid A. Sevastianov, Konstantin P. Lovetskiy, Dmitry S. Kulyabov 



The Simulation of Internet of Things System on the Base of Neural Network Approach................................ 320 
Igor Lvovich, Yakov Lvovich, Andrey Preobrazhenskiy, Yuriy Preobrazhenskiy, Yuriy 
Sakharov 

Zernike Polynomial Generation with High-Resolution Bimorph Deformable Mirror ..................................... 326 
V. V. Toporovsky, A. V. Kudryashov, V. V. Samarkin, I. V. Galaktinov, A. L. Rukosuev 

Reducing the Impact of Graphic Data Corruptions on Artificial Intelligence Applications Using the 
Algorithm of Non-Local Selection of Objects .................................................................................................. 331 

Olga Dadonova, Rashit Nasyrov 

Modeling Curvilinear Diffraction Gratings for Generating Optical Vortices ................................................... 336 
A. B. Dubman 

Using Convolutional Neural Networks to Monitor Security at an Industrial Facility ...................................... 341 
Vladimir Mokshin, Aliya Sultanova, Leonid Sharnin 

Comparison of Reinforcement Learning Algorithms in Problems of Acquiring Locomotion Skills 
in 3D Space ...................................................................................................................................................... 346 

Daniil Kozlov 

The Impact of a Set of Environmental Observations in the Problem of Acquiring Movement Skills 
in Three-Dimensional Space Using Reinforcement Learning Algorithms ....................................................... 351 

Daniil Kozlov, Vladislav Myasnikov 

Development of the Application for Modeling Locomotor Activity of Laboratory Animals ........................... 356 
D. S. Borisov, A. V. Blagov 

Sectoral Perturbation of Quadratic Spiral Vortex Beam................................................................................... 361 
M. V. Bretsko, Ya. E. Akimova, A. V. Volyar, Yu. A. Egorov, S. I. Khalilov 

Features of Signal Absorption Fronts of Laser Radiation in Rapid Diagnosis of Human Health .................... 366 
M. A. Yakusheva, R. V. Davydov, D. D. Isakova 

Morphological Text Analysis Using Neural Networks .................................................................................... 371 
A. N. Zhdanova, A. V. Kupriyanov, D. S. Sherenkov 

Research and Development of the Algorithm for Suppressing the Acoustic Loop Effect in 
Loudspeaker Communication Systems............................................................................................................. 375 

A. A. Kolpakov, D. V. Beilekchi, A. Yu. Proskuryakov, A. A. Belov 

Spiral Fiber Optic Filter .................................................................................................................................... 380 
S. I. Halilov, A. F. Rubass, B. V. Sokolenko, A. V. Volyar, M. V. Bretsko, Ya. E. Akimova, V. I. 
Shostka, S. I. Yakubov, E. V. Onikienko 

Modeling the Propagation of Polygon Beams .................................................................................................. 384 
A. R. Skidanova 

Perturbation of Spiral Beams by Opaque Screen .............................................................................................. 389 
M. V. Bretsko, Ya. E. Akimova, A. V. Volyar, Yu. A. Egorov, S. I. Khalilov 

Fabrication of Array of Micro-Holes by Femtosecond Laser Pulses for Advanced IR-Sensing 
Applications...................................................................................................................................................... 394 

Nguyen Thi Huyen Trang, Sergey Ivanovich Kudryashov 



Measurement of the Overheating Temperature Profile of the Surface of the Light-Emitting 
Heterostructure by the Temperature Droop of the Luminescence Brightness .................................................. 398 

Viacheslav Sergeev, Ilya Frolov, Oleg Radaev 

Diffraction of Pulsed Linearly Polarized Gaussian Laser Beams on a Spiral Phase Plate ............................... 402 
S. K. Sergynin, P. A. Khorin 

A Brief Overview of Satellite Imagery for Yield Estimation in Agroecosystem ............................................. 408 
Komal Choudhary, Wen-Zhong John Shi, Alexander Kupriyanov, Mukesh Singh Boori 

Spectral Analysis of Stabilographic Signals by Fourier and Hilbert – Huang Methods ................................... 414 
M. V. Dakinova, L. M. Bikchentaeva, I. S. Tagirova, T. V. Baltina, G. G. Yafarova, O. A. 
Sachenkov 

Comparison of Feature Selection Algorithms for Data Classification Problems.............................................. 418 
M. D. Tislenko, A. V. Gaidel, A. V. Kupriyanov 

High-Performing Training Large-Scale Binary Nonlinear SVMs Using Mean Decision Rule 
Method with Smart Sampling ........................................................................................................................... 423 

Mikhail Kurbakov, Andrey Kopylov, Oleg Seredin, Valentina Sulimova 

Video Denoising with Realistic Noise Generation ........................................................................................... 430 
Alexey Kovalenko, Yana Demyanenko 

Muscle Tone Control System Based on LIF Model Neural Network ............................................................... 435 
Anastasia Ivanova, Nikita Kharin, Tatiana Baltina, Oskar Sachenkov 

Semantic Segmentation of Lung Radiographs Using U-Net Type Neural Network ........................................ 439 
Nikita Demin, Natalya Ilyasova 

Measurement of Micro-Deformations Using a Fiber-Optic Fabry-Perot Interferometer of Low 
Contrast ............................................................................................................................................................ 443 

Azat Nizametdinov, Alexey Chertoriysky, Artem Shuravin 

About Semantic Segmentation of Meshed Fencing Constructions and Searching Breaks ............................... 448 
Alexey Smagin 

Multivariate Analysis of the Influence of Students' Characteristics on Academic Performance ...................... 453 
Natalya Pustovalova, Tatiana Avdeenko 

Estimating Object Coordinates Using Convolutional Neural Networks and Intel Real Sense 
D415/D455 Depth Maps ................................................................................................................................... 459 

Nikita Andriyanov 

Two-Bit Operation of Controlled Inversion and Swap Over Optical Vortices in a System of 
Anisotropic Optical Fibers ............................................................................................................................... 463 

Elena Barshak, Boris Lapin, Dmitriy Vikulin, Constantine Alexeyev, Maxim Yavorsky 

Knowledge Fusion by Pruning in Spiking Neural Networks ............................................................................ 468 
Dmitry Antonov, Sergey Sukhov 

Application of Cloud Computing Technologies for the Study of Physical and Chemical Processes ............... 474 
E. N. Miftakhov, S. A. Mustafina, T. A. Mikhailova, A. Kh. Daminov 

Simulation of the Vortex Beams Formation During Diffraction by a Thin Spiral Aperture ............................ 478 
V. I. Logachev 



The Analysis of Local Correlation Characteristics of Human Bioelectric Signals While Performing 
Cognitive Tasks ................................................................................................................................................ 483 

Valentin Yunusov, Sergey Demin 

Hyper-Parameter Tuning for Long Short-Term Memory (LSTM) Algorithm to Forecast a Disease 
Spreading .......................................................................................................................................................... 487 

Tatiana Makarovskikh, Mostafa Abotaleb 

Two-Stage Adaptive Interference Cancellers with Controlled Adaptation Intervals and 
Decorrelation .................................................................................................................................................... 493 

Valery A. Zasov, Pavel A. Melnikov 

Motion Control of a Electric Propulsion Observation Spacecraft in a Irregular Gravitational Field ................ 498 
Olga Starinova, Danhe Chen, Elizaveta Sergaeva, Roman Khabibullin, Irina Chernyakina 

Decentralized Algorithm for Detecting Changes in the Motion Mode of an Object Based on 
Multisensor Data .............................................................................................................................................. 502 

Andrey V. Tsyganov, Yulia V. Tsyganova, Alexey V. Golubkov 

Calculation of a Phase Diffractive Optical Element that Forms a Given Set of Spheroidal Functions ............ 507 
Andrey Krupnikov, Mikhail Kirilenko 

Tracking All-Dielectric Fiber-Optic Cable Route ............................................................................................ 513 
Vladimir Burdin, Olga Gubareva, Vladimir Gureev, Michael Dashkov 

Few-Cycle Optical Pulses in an Anisotropic Optical Photonic Crystal Under Optical Resonator 
Condition .......................................................................................................................................................... 517 

Yu. V. Dvuzhilova, I. S. Dvuzhilov, N. N. Konobeeva, M. B. Belonenko 

Comparison of Data Integration Methods for Neural Network Solution of the Inverse Problem of 
Exploration Geophysics .................................................................................................................................... 522 

Igor Isaev, Ivan Obornev, Eugeny Obornev, Eugeny Rodionov, Mikhail Shimelevich, Sergey 
Dolenko 

Automatic Classification Infectious Disease X-Ray Images Based on Deep Learning Algorithms ................. 526 
Tatiana Makarovskikh, Amir Salah, Amr Badr, Ammar Kadi, Hussein Alkattan, Mostafa 
Abotaleb 

The Effect of Pulse Amplitude on the Linearity of the Weight Update in the HfO2-Based 
Memristor ......................................................................................................................................................... 532 

Olga Permiakova, Alexander Rogozhin, Andrew Miakonkikh, Elizaveta Smirnova, Konstantin 
Rudenko 

The Technology of Informative Features Searching Method Applied for the Problem of Classifying 
Areas of Natural Hyperspectral Images ............................................................................................................ 536 

Maksimilian Khotilin 

Analysis of Pattern Matching Algorithms Considering Their Practical Application Based on 
Experiments ...................................................................................................................................................... 540 

Vladimir Mikhailov, Tatiana Mikhailova, Eldar Miftakhov, Svetlana Mustafina 

Adaptation of the Educational Process Using a Rule-Based System ................................................................ 544 
Alexei Shabalin, Olga Nikolaychuk 

Design Methods of Planar Magnetic Actuators for Small Satellites Attitude Control Systems ....................... 550 
Alexey Kumarin, Alexandra Sobomitskaya, Ilya Kudryavtsev 



I. Investigation of the Importance of Input Features by Linear Regression in Predicting the 
Geomagnetic Index by Machine Learning ....................................................................................................... 554 

Roman Vladimirov, Vladimir Shirokii, Oleg Barinov, Irina Myagkova, Sergei Dolenko 

Algorithms for Determining the Location of an Intruder Using DAS in Space ............................................... 558 
Olga Gubareva, Vladimir Gureev, Oleg Osipov 

Features of Laser Welding of Sandwich Composite Metal-Polymer Materials ............................................... 564 
S. P. Murzin, H. Palkowski, A. A. Melnikov, E. A. Nosova, M. V. Blokhin 

Creation of One-Dimensional Nanostructures Based on Zinc Oxide ............................................................... 569 
S. P. Murzin, S. Osipov 

Analytical Model of Light Diffraction on Multilayer Inhomogeneous Holographic PPM-LC 
Diffraction Structures ....................................................................................................................................... 574 

Victor Dolgirev, Sergey Sharangovich 

The Development of the Method for Assessing the Quality of Means of Technical Protection of 
Information ....................................................................................................................................................... 580 

L. S. Elbakyan 

Design Methodology for a Multi-Satellite Global Continuous Observation System of the Earth .................... 584 
Maksim Ivanushkin, Ivan Tkachenko, Anastasiia Krestina 

Application of a Digital Prototype for CT-Based Bone Strength Analysis ...................................................... 589 
Oleg Gerasimov, Karina Sharafutdinova, Ramil Rakhmatullin, Tatyana Baltina, Maksim 
Baltin, Artur Fedianin 

Analysis of Numerical Data in Simulation the Descent of a Space Probe with a Brake Screw in the 
Martian Atmosphere ......................................................................................................................................... 595 

V. V. Lyubimov, R. A. Mammadov 

Improving the Reliability of Detecting Data Race Conditions in Multi-Threaded Systems ............................ 600 
Andrey Yu. Lobachev, Valery A. Zasov 

Rotational Motion Encoder Based on Optical Vortex Interferometry .............................................................. 605 
Selim Yakubov, Bogdan Sokolenko, Nataliya Shostka, Dmitrii Poletaev, Andrej Prisyazhniuk, 
Viktor Voytitsky 

Investigation of the Polar Coordinate System for Wireless Self-Organizing Networks ................................... 611 
M. A. Volkov, A. A. Kovrigina, D. D. Taran 

Subvocal Interface in Assistive Information Technology ................................................................................ 616 
Alexander Beloglazov, Lidiya Beloglazova, Oleg Bodin, Tatyana Istomina, Andrew Spirkin 

Staking Approach to the Problem of Predicting Bankruptcies ......................................................................... 621 
Dmitrii V. Polupanov, Svetlana R. Abdyusheva, Vsevolod V. Gallyamov 

Investigation of Optical Amplification Action in Dielectric Photonic Crystals Cavity Based 
Structure ........................................................................................................................................................... 629 

Atiq Ur Rehman, Yousuf Khan, Sergey Fomchenkov, Muhammad Ali Butt 

Attitude Dynamics Modeling of a Dual-Spin Nanosatellite with an Elastic Longitudinal Axis ...................... 634 
Anton V. Doroshin, Alexandr V. Eremenko 

Test Equipment for Testing Digital Devices that Perform Processing on FPGAs ........................................... 639 
Victoria Ivannikova, Peter Goritskov 



Feature Selection Techniques Analysis for Identification of Cognitive and Resting States Based on 
EEG Data .......................................................................................................................................................... 644 

Marina Murtazina, Tatiana Avdeenko 

Spontaneous Emission of Quantum Dot Coupled with Quantum Plasmonic Resonator .................................. 648 
Pavel Golovinski, Eldar Enikeev 

Multifunctional Ecological Monitoring Complex with Optical Communication Channel ............................... 652 
Dmitry Isaenko, Bogdan Reznikov, Sergei Rodin 

Statistical Analysis of the Surface Layer Air Temperature Time Series in Various Regions of 
Russia ............................................................................................................................................................... 657 

V. A. Gazaryan, P. I. Kudryavtsev, A. V. Bezrukova, Yu. A. Kurbatova, N. E. Shapkina, A. I. 
Chulichkov 

Machine Learning Based Intrusion Detection System in Cloud Environment ................................................. 663 
Muhammad Salman Saeed, Raman Saurabh, Sarang Balasaheb Bhasme, Alexey N. Nazarov 

Whispering Gallery Modes in ZnO Polyhedral Microcrystals ......................................................................... 669 
Andrey P. Tarasov 

Improvement of the Frequency Standard on Cesium Atoms Used in Spacecraft for Remote Sensing 
of the Earth ....................................................................................................................................................... 673 

Kseniya Arinushkina, Anton Valov, Ekaterina Isupova 

Approach to Controlling the Position of the Space Observatory “Millimetron” Mirror Elements by 
the High-Precision System ............................................................................................................................... 677 

Peter Zavyalov, Sergey Makarov, Mikhail Stupak, Alexander Verhoglyad, Andrey Yelesin, 
Marina Zavyalova, Maxim Kravchenko, Dmitry Skokov, Evgeny Vlasov, Alexey Ermolenko 

All-Fiber Acoustically-Driven CNOT Gate for Optical Vortices ..................................................................... 682 
Dmitriy Vikulin, Elena Barshak, Boris Lapin, Anna Enina, Constantine Alexeyev, Maxim 
Yavorsky 

Method for Protection of Deep Learning Models Using Digital Watermarking .............................................. 686 
Y. D. Vybornova, D. I. Ulyanov 

Design of the Aerodynamic Deorbiting System for Earth Remote Sensing Small Spacecraft ......................... 691 
Anastasiia Krestina, Ivan Tkachenko, Maksim Ivanushkin 

Differential Group Delay for Optical Vortices in a 3-Turn Fiber Coil Resonator ............................................ 696 
C. N. Alexeyev, S. S. Alieva, E. V. Barshak, B. P. Lapin, I. Rifatov, M. Yavorsky 

Multi-User Facial Emotion Recognition in Video Based on User-Dependent Neural Network 
Adaptation ........................................................................................................................................................ 700 

Egor Churaev, Andrey V. Savchenko 

Anomaly Detection in Pulse Geoacoustic Signals ............................................................................................ 705 
Maksim Gapeev, Yuri Senkevich, Olga Lukovenkova, Alexandra Solodchuk 

Daily Surface Reflectance Reconstruction Using LOWESS on the Example of Various Satellite 
Systems ............................................................................................................................................................. 709 

Dmitry Plotnikov, Pavel Kolbudaev, Alexey Matveev, Evgeny Loupian, Andrey Proshin 

Investigation of the Influence of an Aluminum Cantilever on the Polarization of a Light Field ..................... 714 
Elena Kozlova, Sergey Stafeev, Victor Kotlyar 



A Neural Network Based Algorithm for Classification of Sets of Human Body Keypoints ............................ 718 
Igor Kilbas, Danil Gribanov, Rustam Paringer 

Software Tools of the Brain-Computer Interface for Electroencephalograms Analysis Based on 
Continuous Wavelet Transform ........................................................................................................................ 723 

Anastasia Stolbova, Valery Dyakonov, Oleg Golovnin 

Forecasting the State of a Technical Object Based on a Model of a System of Quasi-Periodic 
Processes in the Form of Images on a Cylinder................................................................................................ 728 

Victor Krasheninnikov, Yuliya Kuvayskova, Vladimir Klyachkin 

Interpretation of Language Models Attention Matrices in Texts Sentiment Analysis ...................................... 733 
D. E. Pashchenko, E. V. Razova, A. V. Kotelnikova, S. V. Vychegzhanin, E. V. Kotelnikov 

Scalogram-EMD Distance for Mobile ECGs ................................................................................................... 737 
Valeriia Guryanova 

Design a Thermal Management System for a Remote Sensing Small Spacecraft ............................................ 744 
Ivan Kaurov, Ivan Tkachenko 

Oblivious Piecewise-Linear Decision Trees ..................................................................................................... 749 
Alexey Gurianov 

Data Simulation for Testing UAV Intrusion Detection Systems ...................................................................... 754 
Elena Basan 

Hyperspectral Imaging of Microscopic Medical Preparations ......................................................................... 761 
A. C. Hamandi, R. V. Skidanov, N. A. Firsov, P. V. Boriskin, V. V. Podlipnov, A. R. Makarov, 
A. V. Nikonorov 

Fourier-Invariant Squared Laguerre-Gaussian Beams...................................................................................... 766 
Victor Kotlyar, Alexey Kovalev, Elena Kozlova, Alexandra Savelyeva 

Automation of Software Avionics Verification in Accordance with DO-178C Standard ................................ 770 
Andrey Khasanov, Vadim Shishkin, Kirill Larin 

Algorithm for Choosing Industrial Risk Insurance Rates Based on Analysis of Large Arrays of 
Data on Insurance Objects ................................................................................................................................ 775 

M. I. Geraskin, E. P. Rostova 

Approximating and Predicting Energy Consumption of Portable Devices ...................................................... 780 
Tehseen Ullah, Ameer Hamza Siraj, Umer Mukhtar Andrabi, Alexey Nazarov 

Optical Method for Express Control of the State of Liquids ............................................................................ 787 
D. S. Provodin, V. I. Borodaenko 

UAV's Autonomous Navigation Principe Based on Earth Remote Sensing Data ............................................ 792 
M. A. Kovalev, V. A. Zelenskiy, D. N. Ovakimyan, T. V. Starostina 

Creation of a Device for Detecting Fluorescence from Microfluidic Chips ..................................................... 796 
Rodion Dobretsov, Anatoliy Evstrapov 

Development of Crop-Simulation Multiagent System for Smart Digital Twin of Plant .................................. 800 
Petr Skobelev, Aleksey Tabachinskiy, Elena Simonova, Oleg Goryanin 



Development of Methodology for Automated Determination of Forest Parameters Based on Data 
from Unmanned Aerial Vehicles ...................................................................................................................... 808 

Roman Aleshko, Vladimir Berezovsky, Ksenia Shoshina, Irina Vasendina, Roman Vorontsov, 
Tatyana Desyatova 

Student's T-Table Modification for the Linear Correlation Coefficients Estimation in the Small 
Samples Cases .................................................................................................................................................. 813 

Ilya Igushkin, Anatoly Shikhalev, Dmitry Vorontsov, Natalya Verzun, Mikhail Kolbanyov, 
Irina Akhmetova 

Classification of Imaginary Leg Movements Based on Riemannian Geometry ............................................... 818 
Anzelika Zuravska 

Quality Management Principles in Generating Statistical Data........................................................................ 822 
Alfia Zakirova, Nazlia Shaimardanova, Dmitry Vorontsov 

Aeroengine NOx-Emissions Automatic Control Based on Neural Network Model ........................................ 828 
Tatiana A. Kuznetsova, Polina V. Repp, Vladimir O. Fofanov 

Recognition of Road Signs in the Intelligent Transport Geographic Information System ITSGIS .................. 835 
Nikita Klepikov, Tatyana Mikheeva 

Investigating the Temperature Field of Large Elastic Elements of a Small Spacecraft for the Earth 
Remote Sensing to Assess the Effect of a Temperature Shock on Its Rotational Motion ................................ 840 

Andrei Sedelnikov, Denis Orlov, Valeria Serdakova, Alexandra Nikolaeva, Ekaterina 
Khnyryova 

The Method of Specification the Degree of Reliability for “zero Hypotheses” About the 
Distribution Laws Basing on Pearson's and Kolmogorov's Consent Criteria ................................................... 844 

Ilya Igushkin, Anatoly Shikhalev, Dmitry Vorontsov, Natalya Verzun, Irina Akhmetova, Vadim 
Zubenko 

Masquerading Email Detection ........................................................................................................................ 850 
Raman Saurabh, Sarang Balasaheb Bhasme, Muhammad Salman Saeed, Chanchal Kumar, 
Alexey Nazarov 

Ecosystem Health Comparison in Between Tatarstan and Samara State, Russia ............................................. 854 
Mukesh Singh Boori, Komal Choudhary, Rustam Paringer, Alexander Kupriyanov, Nadezhda 
Stepanova 

Study of Machine Learning Methods in the Analysis of Production and Maintenance of Oil Wells ............... 859 
Elena Skachkova, Artem Alenin, Vladimir Mokshin 

Semi-Automatic One-Class Image Labeling Using a Neural Network Object Detection Model ..................... 864 
B. R. Salem, V. I. Solodovnikov, I. A. Novikov, V. N. Gridin 

Neural Network Classification of Coffee Varieties on Hyperspectral Images ................................................. 869 
A. R. Makarov, V. V. Podlipnov, N. A. Ivliev, A. V. Nikonorov, D. I. Ulyanov, N. A. Firsov 

Author Index 
 




