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Partl1 AIMEEZ2019 Conference Schedule

Oral Session

Tuesday, 1 October 2019

Time Activity Location

9:00-9:30 Registration

9:30-10:00 Opening Ceremony

10:00-10:30  Keynote Speech: SYMMETRY AND ASYMMETRY IN
BIOINFORMATICS: FROM GENETIC CODE TO LIFE
Speaker: Prof. He Matthew “Amethyst”

conference hall

10:30-11:00  Keynote Speech: BIOMECHANICAL STUDY AND AUTOMATION of Moscow

OF THE LIFE CYCLE STAGES OF HIGH-TECH MEDICAL Salut Hotel

OPERATIONS
Speaker: Prof. S.S. Gavriushin Kongepenu-3an
<AMETHCT>>-
11:00-11:20  Coffee Break TocTuHMIA
«Camor»

11:20-11.40  Tatiana S. Stankevich Development of an Intelligent System for
Predicting the Forest Fire Development based on Convolutional
Neural Networks -1003

11:40-12:00  Natalia Yanishevskaya, Larisa Kuznetsova, Ksenia Lokhacheva, Lubov
Zabrodina, Denis Parfenov, Irina Bolodurina Application of Intelligent
Algorithms for the Development of a Virtual Automated Planning
Assistant for the Optimal Tourist Travel Route - 1033

12:00-12:20  Georgy K. Tolokonnikov The Use of Convolutional Polycategories in
Problems of Artificial Intelligence - 1024

12:20-12:40  Nikolay A. Balonin, Mikhail B. Sergeev, Sergey V. Petoukhov
Development of Matrix Methods for Genetic Analysis and
Noise-immune Coding - 1032

12:40-13:00 M.M. Gourary, S.G. Rusakov Analysis of Oscillator Behavior under
Multi-frequency Excitation for Oscillatory Neural Networks - 1035

13:00-13:20  Georgy K. Tolokonnikov, Sergey V. Petoukhov New Mathematical
Approaches to the Problems of Algebraic Biology - 1060




13:20-13:40

13:40-14:00

14:00-14:20

14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

17:20-17:40

17:40-18:00

Sergey Eremeev Analysis of Changes in Topological Relations
between Spatial Objects at Different Times - 1068

Launch Buffet

Valeriy G. Labunets, Ekaterina Ostheimer Many-parameter
Quaternion  Fourier  Transforms for Intelligent OFDM
Telecommunication System - 1132

Alishir A. Alifov About Direct Linearization Methods for
Nonlinearity - 958

N.Yu. Mutovkina, V.N. Kuznetsov Models of Information Exchange
between Intelligent Agents - 971

Constantine Bazilo Modelling of Bimorph Piezoelectric Elements for
Biomedical Devices - 1020

Santhakumar Mohan, Jayant Kumar Mohanta, Laxmidhar Behera, Larisa
Rybak, Dmitry Malyshev Robust Operational-space Motion Control
of a Sitting-type Lower Limb Rehabilitation Robot - 1023

Gagik Rashoyan, Konstantin Shalyukhin, Anton Antonov, Aleksandr
Aleshin, Sergey Skvortsov Analysis of the Structure and Workspace of
the Isoglide-type Robot for Rehabilitation Tasks - 1063

Coffee Break

Sergey V. Petoukhov Hyperbolic Numbers, Genetics and Musicology -
1065

Rakcheeva T. Metric Properties of Visual Perception of Mirror
Symmetry - 1066

A. V. Koganov, T. A. Rakcheeva Comparative Analysis of Human
Adaptation to the Growth of Visual Information in the Problems of
Recognition of Formal Symbols and Meaningful Images - 1142

Ivan V. Stepanyan, Alexey A. Mekler Chaotic Algorithms of Analysis of
Cardiovascular Systems and Artificial Intelligence - 967

M. Mazurov Synchronization of Neural Ensembles in the Formation
of Attention in the Brain - 970




18:00-18:20

18:20-18:40

18:40-19:00

19:00-19:20

19:20-21:00

R.R. Aliev, M.M. Gourary, S.G. Rusakov The Electrical Model of
Multicellular Systems based on Circuit Simulation Techniques - 977

Veronika S. Beliaeva, Olga A. Chichigina, Dmitriy S. Klyuev, Anatoly
M. Neshcheret, Oleg V. Osipov, Alexander A. Potapov A
Semi-phenomenological Approach to Surface-bonded Chiral
Nanostructures Creation based on DNA-origami - 985

Sergey V. Shushardzhan, Sergey V. Petoukhov Engineering in the
Scientific Music Therapy and Acoustic Biotechnologies — 998

Nelly Sedova, Viktor Sedov, Ruslan Bazhenov Preventing Ship
Collision with Stationary Sea Crafts through a Fuzzy Logic Method -

996

Welcome Banquet




Oral Session

Wednesday, 2 October 2019

Time

Activity

Location

9:00-9:30

9:30-10:00

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11.20

11:20-11.40

11.40-12.00

12:00-12.20

12.20-12:40

Keynote Speech: ENGINEERING IN THE SCIENTIFIC MUSIC
THERAPY AND ACOUSTIC BIOTECHNOLOGIES
Speaker: Prof. Sergey Vaganovich Shushardzhan

Keynote Speech: 2"-DIMENSIONAL HYPERBOLIC NUMBERS
IN BIOINFORMATICS AND ALGEBRAIC BIOLOGY
Speaker: Prof. Petoukhov S.V.

Andrey M. Valuev A Control Strategy for Vehicles in a Traffic
Flow Aimed at the Fastest Safe Motion - 1018

Coffee Break

Veronika V. Zaporozhko, Denis I. Parfenov, Vladimir M. Shardakov
Development Approach of Formation of Individual Educational
Trajectories based on Neural Network Prediction of Student
Learning Outcomes - 1025

Elena Fimmel, Sergey V. Petoukhov Development of Models of
Quantum Biology based on the Tensor Product of Matrices —
973

Gleb S. Filippov, Victor A. Glazunov, Anna N. Terekhova, Aleksey
B. Lastochkin, Robert A. Chernetsov, Lyubov V. Gavrilina 3-DOF
Spherical Parallel Mechanism - 1046

Sergey Khalapyan, Larisa Rybak, Dmitry Malyshev Two-stage
Method for Controlling the Movement of a Parallel Robot
based on a Planar Three-Revolute-Prismatic-Revolute
Mechanism - 1069

Yong Wang, Pei-lin Zhang, Qian Lu, Daniel Tesfamariam Semere,
Xin Li Research on Site Selection of Low Carbon Distribution
Centers under “New Retail” - 972

M. Mazurov, E. Egisapetov, S. Markovsky Neuro-educational
System for Training Standard and Selective Neural Network

“Amethyst”
conference hall
of Moscow
Salut Hotel

Kondepenn-zan
«AMeTHCT) -
TocTuHHIA

«Canor»




12:40-13:00

13:20-13:40

13:40-14:00

14:00-15:00

Technology - 975

N.Yu. Mutovkina, A.N. Borodulin A Neuro-Fuzzy Pricing Model
in Conditions of Market Uncertainty - 992

Anatoliy A. Solovyev, Andrey M. Valuev Combined Intelligent
Control of a Signalized Intersection of Multilane Urban
Highways — 995

T. Bergaliev, M. Mazurov Study of the Effectiveness of State
Support in the Development and Implementation of

Neuro-educational Technologies - 1031

Launch Buffet




Poster Session

Tuesday 1 October 2019

Time Activity Location

Sergiy Gnatyuk, Berik Akhmetov, Valeriy Kozlovskyi, Vasyl

Kinzeryavyy, Marek Aleksander, Dmytro Prysiazhnyi New Secure

Block  Cipher for  Critical  Applications: Design,
Full day, Implementation, Speed and Security Analysis - 1140 “Amethyst”
Tuesday, 1 conference hall
October 2019 Moon Ho Lee, Jeong Su Kim A Beautiful Question: Why of Moscow

Symmetric? - 991 Salut Hotel

Ziye Wang, Mengya Zhang, Yao Zhang Design and Practice of
Training System for Sports Broadcasting and Hosting Talents
based on OBE Concept in the Medium Age — 1048

lhor Tereikovskyi, Liudmyla Tereikovska, Oleksandr Korystin,
Shynar Mussiraliyeva, Aizhan Sambetbayeva User Keystroke
Authentication and Recognition of Emotions based on
Convolutional Neural Network — 1004

Olena Kozhokhina, Roman Odarchenko, Liudmyla Blahaia An
improvement of Remotely Piloted Aircraft Systems by
Identifying Potential Radio-controlled Areas — 1037

Mengya Zhang, Zhiping Liu, Kun Chen, Qingying Zhang, Jinshan
Dai Quality Evaluation of Mechanical Experiment Teaching
under the Background of Emerging Engineering Education —
1049

Xiaofen Zhou, Yi Zhang The Influencing Factors on the Effective
Use of Education APP under the Background of Education
Informatization — 1052

Zhengbing Hu, Yurii Koroliuk A Hierarchical Fuzzy Model for
Assessing Student’s Competency — 951

Junyi Zheng, Wenhui Peng Establishment of Problem E-learning
Behavior Scale — 968

Wenhui Peng, Zhongguo Wang, Junyi Zheng A Detection Model
for E-learning Behavior Problems of Student based on

Kondepenn-zan
«AMeTHCT) -
TocTuHHIA

«Canor»




Text-mining — 969

Sergey V. Kheylo, Andrey V. Tsarkov, Oleg A. Garin Kinematic
Analysis of Novel 6-DOF Robot — 989

Xuejiang Wei, Meng Wang Design of Fog-based Warehouse
Environment Monitoring System — 990




Thursday, 3 October 2019

Time Activity Location

10:00-17:00 One-day Tour in Moscow Moscow




Part Il  Keynote Speeches

Keynote Speech: SYMMETRY AND ASYMMETRY IN BIOINFORMATICS:

FROM GENETIC CODE TO LIFE

Speaker: Prof. Matthew He (Nova Southeastern University,
Florida, USA)
Time: 10:00-10:30, October 1, 2019

Location: “Amethyst” conference hall of Moscow Salut Hotel

Kondepenmn-zan «Amerrct - ['octuauna «Canror» ‘

Abstract. Symmetry is powerful because it is asymmetry's twin. They are equal and opposite,

yin and yang. In this talk, we trace back to the empty relation/null transformation as the origin of
symmetry and asymmetry, and present symmetrical and asymmetrical characteristics in
Bioinformatics at many levels of organization ranging from genetic code, DNA replications,
protein building blocks amino acids, individual cells, through organs, to entire body-shapes. We
illustrate that the presence of symmetry enables the ease and efficiency of live formation and the
role of asymmetry is to enable evolution and adaptation to take place. Furthermore, we pointed
out that the phenomenon of symmetry breaking lies at the heart of most of our understanding of
pattern formation. As a universal principle, symmetry breaking originates information, and is
essential for cell movement, polarity, and developmental patterning. We conclude that symmetry
and asymmetry intertwines via a motion of symmetry breaking...

Biography

Matthew He, Ph.D., is Full Professor and Assistant Dean of the Halmos College of Natural
Sciences and Oceanography of Nova Southeastern University, Florida, USA. He is Full
Professor and Grand Ph.D. from the World Information Distributed University since 2004. He
has been awarded as an Academician of European Academy of Informatization since 2004.
He received the World Academy of Sciences Achievement Awards in recognition of his
research contributions in the field of computing in 2003 and 2010. Dr. Matthew He was
selected as one of 65 outstanding overseas Chinese scientists in Chinese Stamp Book
Collection in 2014 in worldwide distribution with a limited edition. Dr. Matthew He has
authored and edited 10 books and conference proceedings and published over 100 research
papers in the areas of mathematics, bioinformatics, computer vision, information theory, math
and engineering techniques in medical and biological sciences. He is an invited series editor
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of Biomedical and Life Sciences of Henry Stewart Talk "Using Bioinformatics in Exploration
in Genetic Diversity". He has served as a member of International Advisory Board of
"International Symmetry Association (ISA) since 2004. He is also an Editor-in-Chief of
International Journal of Information Technology and Computer Science, and an editor of
International Journal of Software Science and Computational Intelligence, International
Journal of Cognitive Informatics and Natural Intelligence, International Journal of Biological
Systems, and International Journal of Integrative Biology. He is a member of American
Mathematical Society (AMS), Association of Computing Machinery (ACM), IEEE Computer
Society, World Association of Science Engineering (WASE), and International Advisory
Board member of Bioinformatics Group of International Federation for Information
Processing (IFIP).
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Keynote Speech: BIOMECHANICAL STUDY AND AUTOMATION OF THE LIFE

CYCLE STAGES OF HIGH-TECH MEDICAL OPERATIONS
Speaker: S.S. Gavriushin, Prof., Dr.Sci. (Bauman Moscow State

Technical University, Russia)

Time: 10:30-11:00, October 1, 2019

Location: “Amethyst” conference hall of Moscow Salut Hotel

Kondepenu-3zan «Ametuct» - ['octuanna «Camor

ADbstract. presents the experience of the application of digital technologies for training and

planning surgery. Consistently outlines the technology of using computer tomography to build
solid models and the technology of finite-element modeling of biomechanical objects, allowing for
the analysis of functional, strength and rigidity characteristics of the biomechanical structures in
the framework of the virtual surgical and orthodontic operations. Discussed the achievements and
prospects for the use of additive technology and digital production in the manufacture of
endoprostheses, supporting and operating equipment.

The emphasis is on the use of CAS-systems, which allows to improve the quality of high-tech
surgical operations by taking into account the individual patient and optimization of the
operational process. In the process life-cycle operation sequentially uses a set of methodologies,
methods and techniques based on the use of biomechanical principles, computer analysis, virtual
modeling, and traditional and additive technologies for manufacturing implants and operating
equipment.

Provides real examples of application software, hardware and additive manufacturing processes to
planning and implementation of high-tech surgery in a modern multidisciplinary clinical center.

Biography

Sergey S. Gavriushin, Prof., Dr. Sci.

Current employments: Head of department "Automated Production Computer Systems™ of
the Bauman Moscow State Technical University

Field of specialization:
Prof. S. Gavriushin has more than 40 year's post-degree working experience in areas of
Mechanical and Civil Engineering, Structural Engineering, Biomechanics, Robotics, Software
Engineering and Automated Production Computer Systems.  He is the higher qualification
specialist in fields of Dynamics, Strength and Reliability of Machines, Devices and Structures,
Biomechanics. He deals with the Finite Element Method and others Numerical Methods of the
Computational Mechanics to analyze the stress-strain state, dynamic response, stability — and
nonlinear  behavior  the flexible thin-walled structures and biomechanical systems. He also
deals with smart materials, materials with memory of shape, the micro electro mechanical systems
(MEMS) and the micro robotic systems. Recently he actively is engaged in questions of the

12



biomechanics and support of highly technological medical operations. He is Editor-in-Chief of
Journal "Proceedings of Higher Educational institutions. Machine Building".
Prof. S. Gavriushin published 6 Book and more than 250 Articles. He supervised 14 Ph.D. works
and was the scientific consultant of 2 Sc.D. works.
International and CEE/PD work experience:
From 1995 till 2000 Prof. S. Gavriushin worked on coordinator position of International Center of
Educational Systems (ICES) UNESCO. From 2001 till 2007 he was the Head of Department of
Intersectional Training Institute on new line of technical and technology development of BMSTU.
Prof. S. Gavriushin - member of the Executive Board of International Federation for the
Promotion of Mechanism and Machine Science (IFToMM), member of the International
Federation of Nonlinear Analysts (IFNA), academician of Academy of Nonlinear Sciences and
Academy of Medical Technical Sciences and foreign member of the Mongolian National Academy
of Science.
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Keynote Speech: ENGINEERING IN THE SCIENTIFIC MUSIC THERAPY

AND ACOUSTIC BIOTECHNOLOGIES
Speaker: S.V. Shushardzhan, Prof., Dr. of Medical Sciences.

Time: 9:00-9:30, October 2, 2019

Location: “Amethyst” conference hall of Moscow Salut Hotel

Kondepeni-zan «Ameruct>- ['octuanma «Caior

Abstract. The lecture is devoted to fundamentals and achievements of Scientific Music

Therapy and acoustic biotechnologies developed in Russia and used now in many countries. This
scientific-technologic direction has received in 2019 year from European Union a special grant for
further developing thematic international cooperation: "Comprehensive multiprofesional approach
to the treatment the patients using the elements of the scientific music therapy”. The report
presents some Russian patented developments in this fields and also theoretical and technological
approaches for further increasing their effectiveness.

Biography

Sergey Vaganovich Shushardzhan, Professor, Doctor of Medical Sciences, Philosophy Doctor,
academician of IAIM, RAMTS, PAS&A and IAEIS, Director of the Research Center for Music
Therapy and Healthcare Technologies; President of the National Association of Music Therapists
(RF); President of the European Music Therapy Academy (EU); Supervisor of "Doctor Music"
Company Group.

He managed to create an original scientific school in the country that received wide international
recognition. It is thanks to the results of targeted systemic research for more than 20 years that in
Scientific Music Therapy were appeared Innovative Methods, Therapeutic and Health-improving
Technologies and with such applications in Medicine, Psychology and Pedagogy, about which it
was previously impossible even to dream.

To a large extent, the successful development of the business was facilitated by the fact that
Sergey V. Shushardzhan on the one hand - a doctor and a scientist with significant clinical and
research experience, and on the other hand - a professional opera singer and vocal teacher, who
was able to combine his versatile knowledge in a new direction - Scientific Music Therapy.
Musical Art and Pedagogy

As a singer he is known as the owner of the outstanding baritone whose repertoire has 15 leading
operatic roles, more than 500 arias, romances and songs. He had Successful tours at the best opera
and concert venues in Russia and Europe (1982-1994).

Vocal pedagogical activity (1994 - present time): developed an innovative system for the rapid
setting and restoration of the singing voice, prepared opera singers, laureates of international
competitions.

Medicine: science and practice

14



Medical practice (from 1977- present time): general practitioner, who owns methods of
Rehabilitation, Restorative Medicine, including Reflexology and Music Therapy.
Scientific research and development: the author of 170 scientific publications in the field of Music
Therapy, Rehabilitation, Restorative Medicine, Cellular Acoustics, Anti-Aging Medicine,
Reflexology and Psychology, 11 patents for inventions.
SOME OF IMPORTANT SCIENTIFIC WORKS AND PUBLICATIONS
Books, tutorials:
1. Health by notes. - M., 1994. -P. 190.
2. Music therapy and reserves of the human body. -M., 1998. - P. 363.
3. Methods of musical therapy (manual for doctors). -M., Ministry of Healthcare, 2002.-C.29.
4. Guide to Music Therapy. - M., Medicine, 2005. - C.  478.
5. A Textbook on Restorative Medicine (with co-authors). -M., PHIIBMUK, 2009. - C.241-244.
Selected articles (publications in Russia, Germany, Norway, France, Canada, etc.):
1. The Music Influence to the Tumor Cells Culture (1999)
2. Features of Music Therapy for Depression and Anxiety (2004).
3. Mechanisms of Music Therapy Efficiency for Essential Hypertension (2006)
4. The influence of the Musical-acoustic Environment on Human Health (2008)
5. Music Therapy Anti-aging mechanisms by Meso-Forte Technology (2017)
See additional information at http://doctor-music.eu/.
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Keynote Speech: 2-DIMENSIONAL HYPERBOLIC NUMBERS IN
BIOINFORMATICS AND ALGEBRAIC BIOLOGY

Speaker: S.V. Petoukhov, Prof., Dr. Sci. (Mechanical Engineering
Research Institute, Russian Academy of Sciences, Moscow, Russia)

Time: 9:30-10:10, October 2, 2019

Location: “Amethyst” conference hall of Moscow Salut Hotel

Kondepenu-3zan «Ametuct» - ['octuanna «CamoT

Abstract. The lecture is devoted to problems of a grammar of biology and using

multidimensional numbers in bioinformatics and algebraic biology. Thematic applications of
2-dimensional hyperbolic (double) numbers and their algebraic 2"-dimensional extensions are
described. Mathematical properties of hyperbolic numbers and their matrix representations are
considered in a connection with alphabets of DNA nucleobases, with inherited phyllotaxis
phenomena and with the Weber-Fechner law. New methods of algebraic analysis of the harmony
of musical works are proposed, taking into account the innate predisposition of people to music.
Known data on using hyperbolic rotations in physics and in some biological phenomena, including
phyllotaxis laws and structural features of locomotions are discussed. On the basis of study results
the hypothesis is put forward that alphabets of eigenvectors of matrix representations of basis units
of 2n-dimensional hyperbolic numbers play a key role in transmitting biological information and
that they can be considered as a foundation of coding information at different levels of biological
organization. This hierarchial system of algebraic alphabets is considered as a possible system of
pra-alphabets for various genetic and other biological languages. Applications of hyperbolic
numbers reveal hidden interrelations between structures of different biological and physical
phenomena. They lead to new approaches in mathematical modeling genetic phenomena and
innate biological structures. The presented theme is associated with a famous slogan by
Pythagoras: "Numbers rule the world".

Biography

Sergey V. Petoukhov, Prof., Dr. Sci.

Current employments: Head of Laboratory of biomechanical systems research in Mechanical
Engineering Research Institute of the Russian Academy of Sciences; Chief researcher of the
"Center of interdisciplinary researches of musical creativity" of the Moscow State Conservatory
by P.I. Tchaikovsky; Editor-in-Chief of "International Journal of Mathematical Sciences and
Computing™ (Hong Kong).

Selected honors and awards: Laureate of the State prize of the USSR; Academician of the
Academy of Quality Problems (Russia, from 2000); Grand Doctor of Philosophy, Full Professor
(The European Academy of Informatization, Belgium, 2004); the Chinese government has
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included S.V. Petoukhov in the "List of Outstanding Scientists in the World" in 2012; Chairman of
Advisory Board of "International Symmetry Association", Budapest, Hungary, from 2003 till now;
Honorary chairman of Board Directors of "International Society of Symmetry in Bioinformatics",
USA, 2005; co-leader of long-term scientific cooperation between Russian and Hungarian
Academies of Sciences in the theme "Non-linear models and symmetrological analysis in
biomechanics, bioinformatics and theory of self-organizing systems"; Scientific supervisor and
main contractor for competitive state contracts on bioinformatics in 2009-2011; Vice-Chair of the
International Advisory Board Directors of the Research Association of Modern Education and
Computer Science (Hong Kong) from 2016; Vice-President of the International Society of Natural
Medicine (Slovakia); scholarship for scientific internship in Germany from the German Academic
Exchange Service (DAAD, 2017).
See additional information at http://petoukhov.com/.
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Part I1l Instructions for Presentations

Oral Presentation

Devices Provided by the Conference Organizer:
Laptops (with MS-Office & Adobe Reader)

Projectors & Screen

Laser Sticks

Materials Provided by the Presenters:

PowerPoint or PDF files

Durations of each Presentation (Tentatively):

Regular Oral Session: about 15-20 Minutes of Presentation, 5
Minutes of Q&A

Keynote Speech: 25-30 Minutes of Presentation, 10 Minutes of
Q&A
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PartVV Hotel Information

Conference Hotel - Moscow Salut Hotel 4*

Russia, Moscow, Leninskiy prospect, 158

http://www.hotelsalut.ru

T T

o E——

Moscow Salut Hotel 4* is the choice of many tourists, who visit Moscow. It can welcome and
accommodate tourist group and individual guests. Hotel is located in the South-West of Moscow
in 15 min. from Vnukovo Airport and connected with Sheremetyevo and Domodedovo airports by
the Moscow Ring Road. Next to the hotel is situated Troparevo Leisure Park and Yugo-Zapadnaya
metro station, where located one of the biggest shopping centre AVENUE is and many other
shops. In just 20 min. by metro, you can reach the Red Square and Kremlin Museums. Salut Hotel
offers 1090 rooms, equipped with all necessary for comfortable accommodation. There are 8
restaurants and cafes, 7 conference halls, fitness-club with swimming pool and SPA&Beauty
salon.
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Part VI Contact Us

Contact Information

Dr.Z.B. Hu
The Secretary of AIMEE2019
Email: aimee@ruscnconf.org

Phone: +86-18971467800
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