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Conference 03 - Plenary Session

Plenary Session / [lsieHapJIbIK, OTBIPBIC

Venue
OTeTiH OpHBI

Moderator
MogepaTtop

Secretary
XaTmbl

08:30-09:00

09:00-09:15

09:15-09:35

09:35-09:55

09:55-10:15

Gylym Ordasy, Main Conference Hall

FouibiM opaacel, YJikeH 3ai

Marco Ceccarelli

Alimbayev Chingiz A.

Event
Ic-mapa

Reception of Participants and Guests

KaTbIcylibliap MeH KOHaKTapAbl KAPChI a1y

Challenges in Mechanism Design for Robotics

PobGoToTexHuKaFa apHa/IFaH MexXaHU3M/Iep/i )KobaiayJaFbl CbIH-KaTepJiep
Marco Ceccarelli / Mapko Yekkapeau

Professor, University of Rome Tor Vergata, Honorary Academician, NEA RK

[Ipodeccop, PumHiy Top BepraTta yauepcuteTi, KP YUA KypmeTTi akajiemMmuri

Design of the Gravitational Equilibrium Mechanisms Used for Wheelchairs Back-
and Footrest

MyrezekTep apbachblHbIH apKaJlbIFbl MEH asK, TipeyiHe apHaJIFaH IPaBUTALUSIIBIK
TeHrepy MexaHU3M/IepiH xKobanay

Erwin-Christian Lovasz / 3pBuH-Kpucruas JloBai
Professor, Politehnica University of Timisoara, Romania

[Ipodeccop, TuMHLIOapa NOJUTEXHUKAJIBIK, YHUBEPCUTETI, PyMbIHUSA

Design and Application of Robots with High Environmental Adaptability
KopuiaraH optara 6ediMziniri 2xkoFapbl po60TTapAbI X0 6ajay XoHe KOJIJaHy
Song Yifeng / Cyn UdaH

Professor, Shenyang Institute of Automation, Chinese Academy of Sciences, China

[Ipodeccop, KbiTal FblIbIM aKaieMHUsICHIHBIH, LII3HBSIH aBTOMATTaHABIPY HHCTUTYTHI,
KprTai

Equations of Motion of Robotic Systems with Programmed Constraints
BarapJsiamasblK 6aiisiaHbIcTapbl 6ap po60TOTEXHUKAJIBIK, XKyHeaepAiH AUHaMUKa
TeHJeyJiepi

Mukharlyamov Robert G. / Myxap/isimoB PoGepT 'apa6uieBuy

DSc in Physics and Mathematics, Professor, Patrice Lumumba Peoples’ Friendship
University of Russia, Russia

dusrKa-MaTeMaTHKa FBUIBIM/AAPBIHBIH JOKTOPBI, Mpodeccop, [laTpuc Jlymymba
aThIHAAFbI Peceil XalbIKTap OCTHIFBI yHUBePCUTETI, Peceit
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Event

Ic-mapa

10:15-10:35

10:35-10:55

10:55-11:15

Design of Parallel Manipulators for Industrial and Surgical Robotics at IzTech

[zTech-Teri eHepKaciNTiK *koHe XUPYPrUs/IbIK pO6OTOTEXHUKaFa apHa/IFaH NapaJiieib
MaHUIYJIATOp/1apAbl a3ipiey

Gokhan Kiper / I'ékxan Kunep

Professor, Department of Mechanical Engineering, izmir Institute of Technology,
Tirkiye

U3Mup TeXHOJOTHUANBIK HHCTUTYTBIHBIH, MallIiHa jkacay KadeapacbiHbIH TPodeccophl,
Typkusa

A Generalized Drive Control Function for Mobile Robots Transporting Heavy
Loads

AybIp :KYKTepAi TacbIMaIJalThIH MOGUJIB/Ii pOGOTTAP/AbIH, XKeTETiH 6acKapy/AbIH,
YKaJIMbIaHFaH QYHKIUSCHI

Tuleshov Amandyk K. / Tysnemos AMaHABIK KyaTy/bl

Vice-President of the National Engineering Academy of the Republic of Kazakhstan;
Academician of NAS RK; Scientific Director of the U.Joldasbekov Institute of Mechanics
and Engineering

KaszakcTaH Pecny6MKkacbiHbIH YJTTBIK MHXKEHEPJIiK aKaJeMUSICbIHBIH BULE -
npe3ueHTi; KP YFA akagemuri; 0.A. XKosijac6ekoB aTbIHAAFbl MeXaHHKa KoHe
MallWHAaTaHy UHCTUTYTHIHBIH, FbIBIMU JKeTeKIIiCi

Closing of the Conference Plenary Session.

KOH(Zl)epeHL[I/IHHbIH IJIeHapJibIK OTBIPBICBIHBIH dAKTAJIYbI.
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Parallel Sessions/ CeKUMsI/IBIK, OTBIPbICTAP

Session

Cekuus

Robotics, Mechatronics and
Automated Systems/
Po6oToTexHHKa, MeXaTPOHHKaA
’K9HE aBTOMAaTTaH/bIpbLIFaH
XKyhesep

Artificial Intelligence and Intelligent
Technologies in Robotics/

2 Pob6oToTexHuKaarbl JKacaHIbl
WHTEJJIEKT )KoHe HHTEeJJIEKTYaJ bl
TeXHOJIOTUsJIap

Moderators
Moenparopiiap

Assylbek Zhomartov,
Askar Seidakhmet

Sayat Ibrayev,
Batyrkhan Omarov

Venue

OTETIH OpHBI

Gylym Ordasy, Small
Conference Hall

FouibiM opgacei, Kimni

3aJ1

Gylym Ordasy, Round

Hall

FouibiM opgacsi,
JleHreJiek 3aJ
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Session 1 / Cexkuus 1

Robotics, Mechatronics and Automated Systems

POGOTOTCXHI/IKa, MEXAaTPOHHUKA X K9HE€ ABTOMATTAHAbIPbIJIFAH )I(YﬁEJIGp
Moderators: Assylbek Zhomartov, Askar Seidakhmet

Secretary: Balzhan Talpakova

Venue: Gylym Ordasy, Small Conference Hall

14:00-14:10

14:10-14:20

14:20-14:30

14:30-14:40

14:40-14:50

14:50-15:00

15:00-15:10

Alshyn Altybayev

Research and Production Center of Mechanical
Engineering, Almaty, Kazakhstan

Anarkul Sadieva, U. Kokoloeva, M. Dushenova,
A. Asieval.

Razzakov Kyrgyz State Technical University,
Kyrgyzstan

Askar Seidakhmet, A. Tuleshov, Y. Tseslik, A.
Zhomartov, M. Kaliyev, A. Abduraimov, A.
Kamal, N. Kumarbek, S. Makhmet

U. Joldasbekov Institute of Mechanics and
Engineering, Kazakhstan

Aydar Elkeev, C. Alimbayev

Satbayev University, Kazakhstan

Azamat Musabayev, N. Zhetenbayev, M.
Ceccarelli

Almaty University of Power Engineering and
Telecommunications, Kazakhstan,
University of Rome Tor Vergata, Italy

Chuanchao Yan, Y. Zhang, Z. Liu, X. Zhao, R.
Wang

China University of Petroleum (Beijing),
Karamay Campus, China

Dinara Bolatbekova, D. Serik, U. Beisenali, Ch.
Alimbayev, K. Ozhikenov, Zh. Alimbayeva

Satbayev University, Kazakhstan

System-Level Prerequisites for the
Robotization of Mobile Processes in
Agricultural Production

Methodology for the Structural Synthesis
of Linkage Mechanisms with a Base Link

Control System for a Cartesian Robot for
Handling Bulk Materials in a TUK-118
Container

Development of an EEG-Controlled Upper-
Limb Prosthesis Using an 8-Channel EEG
System

Biomechanics-Based Conceptual Design of
an Active Back Support Exoskeleton for
Industrial Lifting Tasks

Hybrid Ground-Aerial Robots for
Inspection of Unstructured Energy
Facilities: Morphology, Mode Transition,
and Touchdown Stability

Development of a Material Database and
an Automated Selection Algorithm for a
Surgical Robotic Manipulator
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15:10-15:20

15:20-15:30

15:30-15:40

15:40-15:50

15:50-16:00

16:00-16:10

16:10-16:20

Emil Abdraimov, A. Abidov, K. Ziyaliev, K.
Dykanaliev, A. Koshbaev, V. Eremyants

Kyrgyz State Technical University named after

I. Razzakov, Bishkek, Kyrgyzstan;

Institute of Natural Resources named after A.

S. Jamanbaev, National Academy of Sciences of

the Kyrgyz Republic, Osh, Kyrgyzstan;

Issyk-Kul State University named after K.
Tynystanov, Karakol, Kyrgyzstan;

Jalal-Abad State University named after B.
Osmonov, Manas, Kyrgyzstan;

Institute of Mechanical Science, Automation
and Geomechanics, National Academy of
Sciences of the Kyrgyz Republic, Bishkek,
Kyrgyzstan

Ivan Kaspirovich

RUDN University, Russia

Larisa Rybak, A. Voloshkin, D. Malyshev, V.
Perevuznik

Federal Research Center “Computer Science
and Control” of the Russian Academy of
Sciences, Moscow, Russia

Muratulla Utenov, Y. Temirbekov, N. Utenov,
S. Zhilkibayeva

Al-Farabi Kazakh National University,
Kazakhstan

Robert Mukharlyamov, Zh. Kirgizbayev

Patrice Lumumba Peoples' Friendship
University of Russia, Russia

Roman Omorov, M. Burkanov

Institute of Machine Science, Automation and
Geomechanics, National Academy of Sciences
of the Kyrgyz Republic, Kyrgyzstan

Rustem Kaiyrov, Z. Baigunchekov, M.
Meirambek, F. Myrzabek, B. Bagdat

Karaganda Buketov University, Kazakhstan

Mobility of Class II Linkage Mechanisms in
a Singular Configuration of Links

Adaptive Baumgarte Stabilization with
Numerical Parameter Optimization in the
Modeling of Constrained Systems

Design Methods for Autonomous Robotic
Systems Based on a Wheeled Platform and
a Manipulator with a Gear-Screw Drive

Modeling of an RRRRRR Robot
Manipulator and Visualization of
Distribution-Intensity Diagrams of
Gravitational and Motion-Inertia Forces

On the Derivation of the Equations of
Motion for a System of Variable-Mass
Rigid Bodies

Computer Program Implementing the
Topological Robustness Method for
Dynamical Systems

Application of a 3-RRS Parallel Robot for
Vibration Compensation of a Ground
Mobile Platform
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16:20-16:30

16:30-16:40

16:40-16:50

16:50-17:00

17:00-17:10

Samgar Madikhov, N. Zhetenbayev, M.
Ceccarelli

Almaty University of Power Engineering and
Telecommunications, Kazakhstan,
University of Rome Tor Vergata, Italy

Ulanbek Sopuev, T. Zholdoshov, A. Akmatov

Osh State University, Kyrgyzstan

Yerbol Temirbekov, M. Utenov, B. Karassayev,
S. Zhilkibayeva

U. Joldasbekov Institute of Mechanics and
Engineering, Kazakhstan

Zhamila Aituganova, A. Tuleshov

Al-Farabi Kazakh National University,
Kazakhstan

U. Joldasbekov Institute of Mechanics and
Engineering, Kazakhstan

Discussion and Summary

Biomechanics-Based Design of an Active
Shoulder-Elbow Exoskeleton for
Industrial Applications

Vibration Machine with a Frequency-Pulse
Modulated Control

3D Modeling of the Strength and Stiffness
of Mechanisms Considering the
Distributed Inertia of Motion

Dynamics of a Transport Mobile Robot
with a Modified Ackermann Steering
Mechanism in Quasi-Coordinates
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Session 2 / Cekuus 2

Artificial Intelligence and Intelligent Technologies in Robotics
Po6oTOTEeXHMKaAAaFbI )KaCaH/Abl MHTEJIJIEKT KoHe UHTEe/LJIEKTYya 1 bl
TEeXHOJIOTUsJIap

Moderators: Sayat Ibrayev, Batyrkhan Omarov

Secretary: Dinara Uipalakova

Venue: Gylym Ordasy, Round Hall

14:00-14:10

14:10-14:20

14:20-14:30

14:30-14:40

14:40-14:50

14:50-15:00

15:00-15:10

15:10-15:20

15:20-15:30

Aknazar Arysbek

Satbayev University, Kazakhstan

Alexander Kim, V. Kruglov

Al-Farabi Kazakh National University,
Kazakhstan

Ali Aristanov, A. Ibrayev

International Engineering and Technological
University, Kazakhstan

Aliya Amreyeva

International Engineering and Technological
University, Kazakhstan

Damir Khodzhayev, A. Ibrayev

International Engineering and Technological
University, Kazakhstan

L. Rybak, Dmitry Malyshev, D. Dyakonov

Federal Research Center “Computer Science
and Control” of the Russian Academy of
Sciences, Moscow, Russia

Kadyrgali Dzhamanbalin, Z. Aldamzhar

Kostanay Social and Technical University,
Kazakhstan

Kamila Dosmaganbet

Turan University, Kazakhstan

Kymbat Khaidarova

Satbayev University, Kazakhstan

Conceptual foundation for an Al assisted
design validation framework in safety
critical domains

Training Specialists in Humanoid Robotics
at Chinese Universities: Issues of
Educational and Methodological Support

Development of Software Tools for
Detecting Victims in RGB Camera Images

An Algorithm for Detecting Water Leaks in
Sewer Networks Based on [oT and Time-
Series Analysis

Multi-Agent Interaction of Autonomous
Systems: Modeling Approaches in NVIDIA
Omniverse

Event-Based Coordination of Task
Consistency in a Group of Agents under
Communication Temporary
Communication Gap

Application of Artificial Intelligence in
Manufacturing: A Case Study of the
Kostanay Region

Global Trends in the Development of
Intelligent Service Robotics

A System for Early Detection of Difficult-
to-Diagnose Heart Diseases Using Machine
Learning Methods
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Natalia Petrovskaya
Current State and Development Prospects

15:30-15:4
5:30-15:40 Center for Pedagogical Excellence, HSE of Humanoid Robotics in Russia
University, Russia
Nurdaulet Pirimzhanov, N. Temirbekov, A.
Temirbekov, S. Kasenov Development and Implementation of a
15:40-15:50 Web Service for Predictive Assessment of
National Engineering Academy of the Republic ~ Mineral Resources in Territories
of Kazakhstan, Kazakhstan
glzhas: lbalaygvl,g.Sl.)/w\lkhaZh:ngV, A Artificial Intelligence-Based Monitoring of
15:50-16:00 arsembayeva, 1. Bibaiayev, A. Umarov Personal Protective Equipment at
C truction Sit
Karaganda Buketov University, Kazakhstan onstruction Stes
S G e £ ReL il Preliminary Evaluation of an EEG Signal
16:00-16:10 Classifier for an Upper-Limb Exoskeleton
Almaty Technological University, Kazakhstan PP
Yelnur Tuimebay, C. Alimbayev, Z.
16:10-16:20 Alimbayeva, K. Ozhikenov Lightweight EEG Decoder for Robotic
' ' Control: Accuracy versus Complexity
Satbayev University, Kazakhstan
Yersultan Bakbergen, A. Altybay Explainable Self-Supervised and Noise-
Robust ECG Representation Learning with
16:20-16:30 . . . ) . .
International Engineering and Technological Attention for Cross-Dataset Arrhythmia
University, Kazakhstan Classification

16:30-16:40 Discussion and Summary
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Poster Presentations

Robotics, Mechatronics and Automated Systems

P0o60TOTEXHMKA, MEXaTPOHUKA K9HE aBTOMATTAaHAbIPbLJIFaH Xyiesep

Authors / Affiliation Title of Contribution

Abdusamad Abdiraimov, B. Saparkulov, D. Tomilov Singular Configurations of a Variator with Linkage
Mechanisms

I. Razzakov Kyrgyz State Technical University,

Kyrgyzstan

Aibar Tanatov, M. Kuatova Development of an Autonomous VIN-Code
Marking System Using a Collaborative Robot

Al-Farabi Kazakh National University, Kazakhstan Based on Vision-Guided Reinforcement Learning
(VG-PPO)

Akniet Shaimardanov, B. Omarov, M. Russo A Robot for Non-Destructive Quality Inspection of
Spot Welding

Al-Farabi Kazakh National University, Kazakhstan

Alibek Galimov, B. Omarov, M. Russo A Universal Clip-On Ultrasonic Module for Robotic
Non-Destructive Inspection of Resistance Spot

Al-Farabi Kazakh National University, Kazakhstan Welds

Anar Adilkhan, A. Tuleshov, M. Kuatova, D. Kerimkulov Generalized Control Function of a Differential
Wheeled Mobile Robot (DWMR)

U. Joldasbekov Institute of Mechanics and Engineering,

Kazakhstan

Askar Bakeev, A. [brayev Development of Software Tools for Path Planning
of Autonomous Ground Mobile Robots

International Engineering and Technological

University, Kazakhstan

Ayaulym Rakhmatulina, D. Kaiyrbekov, A. Isova Research and Development of a Mobile Robotic
System for Monitoring and Maintenance of
U. Joldasbekov Institute of Mechanics and Engineering, = Greenhouse Facilities

Kazakhstan

Balausa Beisembayeva, A. Rakhmatulina Design and Structural Analysis of a Cryogenic
Blast Freezing Chamber to Improve Freeze-Drying

Satbayev University, Kazakhstan Efficiency

Biilent Ozdemir, V. Shemenkov A Two-Camera Vision System for Automated

Volume Measurement of Mechanical Parts
Belarusian-Russian University, Belarus

Dauren Baltabay, N. Kuandyk Kinematic Analysis and Motion Modeling of
Robotic Manipulator for Autonomous Waste

L. N. Gumilyov Eurasian National University, Sorting

Kazakhstan
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Authors / Affiliation

Irina Goryacheva, M. Utenov, B. Karassayev, S.
Zhilkibayeva

Ishlinsky Institute for Problems in Mechanics, Russian
Academy of Sciences, Russia

I. Tazhibay, T. Mazakov

International Engineering and Technological
University, Almaty, Kazakhstan

Konstantin Shalyukhin, G. Filippov

Institute of Machines Science, Russian Academy of
Sciences, Russia

Mingley Fu

Zhejiang University of Technology, China

Moldir Kuatova, A. Tuleshov, A. Amandyk, A. Kassimov
U. Joldasbekov Institute of Mechanics and Engineering;

International Engineering and Technological
University, Kazakhstan

Nurbibi Imanbayeva, Y. Ayazbay, O. Sadvokasov

Satbayev University, Kazakhstan

Nurbibi Imanbayeva, 1. Kryukov, B. Merkibayeva

Satbayev University, Kazakhstan

Nurbibi Imanbayeva, D. Ospankulov, N. Sairam

Satbayev University, Kazakhstan

Conference 03 - Parallel Sessions

Title of Contribution

Modeling the Influence of Contacting Surface
Microgeometry on Contact Stiffness and Wear of
Friction Pairs

Energy-Efficient Operating Modes and Power
Supply Optimization of an Unmanned Surface
Vehicle

Spherical Mechanism with a Flexible Link

Air-Ground Collaborative Intelligent Inspection
Robot System for Industrial Safety Production

Dynamics of an Automatic Crank Press Based on a
Stephenson Mechanism

Research and Development of a Gripping Device
for Fruit Harvesting

Structural Investigation and Analysis of Kinematic
Parameters of an Upper-Limb Exoskeleton
Mechanism

Kinematic Investigation and Anthropometric
Parameterization of a Lower-Limb Exoskeleton
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Poster Presentations

Artificial Intelligence and Intelligent Technologies in Robotics

PoGoTOoTeXHUKaAaFbl )KaCaHAbl MHTEJIJIEKT KoHe UHTE/LJIEKTYa/IAbl
TEXHOJIOTHAJIAP

Authors / Affiliation Title of Contribution

Andrey Klimov Analysis of Open Heart Sound Databases and an
Approach to Their Standardization for Machine
International Engineering and Technological Learning Applications

University, Kazakhstan

Argyn Rzabek A Mobile Application for Personalized Emergency
Alerts and Navigation

International Engineering and Technological

University, Kazakhstan

Elnar Dusekenov Application of Neural Networks for Object
Recognition in Industrial Robotics

International Engineering and Technological

University, Kazakhstan

Grigory Panovko, . Lyan, A. Shokhin Intelligent Control of Vibratory Processing of
Granular Materials

Mechanical Engineering Research Institute of the

Russian Academy of Sciences

Anar Tynybayeva, A. Tuleshov, A. Mustafina, K. Research and Development of an IoT- and Edge Al-

Suleimen, K. Nurymbetov, A. Kaimov Enabled Robotic System for Safety Monitoring and
Autonomous Patrolling

Al-Farabi Kazakh National University, Almaty,

Kazakhstan

U. Joldasbekov Institute of Mechanics and Engineering,

Almaty, Kazakhstan

International IT University, Almaty, Kazakhstan

Lev Shin, T. Mazakov Development of an Al Assistant with Dynamic
Routing of Analytical Models Based on Automated
International Engineering and Technological Classification of Input Data

University, Kazakhstan

Radmir Karimdzhanov, A. [brayev An Algorithm for Constructing Photogrammetric
Mosaics from UAV Aerial Images Based on an
International Engineering and Technological Overlap Graph and Joint Homography Refinement

University, Kazakhstan

Symbat Khabiyeva, A. Khabiev, A. Niyetkaliyev Application of Exoskeletons and Robotic Knee
Joint Systems in Early Rehabilitation After Total

U. Joldasbekov Institute of Mechanics and Engineering, = Knee Arthroplasty

Kazakhstan
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Authors / Affiliation Title of Contribution

Tasybek Bekenov, Z. Nusupbek, Z. Sattinova, Z. Investigation of Vehicle System Vibration
Tasybekov Dynamics During Motion

L. N. Gumilyov Eurasian National University,

Kazakhstan

Yerkanat Sultanov, A. Abdildayeva A Software Tool for Quantitative Assessment of
Ethical Risks in Artificial Intelligence Systems for

International Engineering and Technological Big Data Analysis

University, Kazakhstan

Delegatuly Zhasulan Validation-Gated Al Assistance for Software

Maintenance: A Repository Pilot
Astana IT University, Kazakhstan
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