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Keynote Lectures

Oleg Darintsev, Head of “Robotics and control in technical systems”
Laboratory Mavlyutov Institute of Mechanics, Ufa Investigation Center, R.A.S.,
Professor Ufa State Aviation Technical University, Ufa, Russia

Lecture Title: The micro grippers: principle of operation, construction and
control method

Abstract: The micromanipulation operations are a complex problem, so
specific approaches are required in the development of microgripper designs
and synthesis of its control systems. Different examples of microgrippers are
given, ways to control them are discussed. The problem of performing
micromanipulation operations, the main effects acting in the contact zone of
parts and a gripper, as well as the features of the implementation of
operations to grip objects with dimensions less than 1 mm are considered.
The classification of microgripping devices of robots used in the assembly of
microsystems or planned for use is given. Particular attention is paid to
specific techniques for the design of microgrippers, original technical and
technological techniques.

Vladimir_Fetisov, Professor of Information and Measuring Technologies
Department at Ufa State Aviation Technical University, Ufa, Russia

Lecture Title: Aerial Robots and Infrastructure of Their Working Environment
Abstract: Aerial robots (also known as UAVs — unmanned aerial vehicles) are
increasingly being introduced into our life. Today we can see aerial robots in
agriculture, building industry, delivery services, security and monitoring
systems and so on. More frequently not single UAVs but their groups are
used. And it would be reasonable to control such groups at all functioning
stages, including on-ground maintenance, in automatic mode. Development
of infrastructure for automatic service and maintenance of aerial robots has
appeared on the agenda of many companies specializing in unmanned aerial
systems. Some aspects of such infrastructure creation are discussed in this
paper with special emphasis on charging stations for UAVs with electrical
propulsion system.

lishat Mamaev, employee of the group of intellectual industrial robotics of
the Institute of Anthropomatics and Robotics Karlsruhe Institute of
Technology, Karlsruhe, Germany

Lecture Title: Towards human-robot collaboration

Abstract: Nowadays robots are shifting from highly structured industrial
environment into human everyday life. This implies new requirements to the
robot control, perception, cognitive abilities and safety. In this talk an
overview of current research and industrial projects with a focus on human-
robot collaboration will be given. Besides of control aspects of such systems,
new proximity tactile sensor technology and its applications in robotics will
be shown. Finally, some examples of Al/Machine Learning methods and it’s
applications in robotics will be presented.




Sergey Konesev, Associate Professor of the Chair «Electrical Engineering and
Electrical Equipment Enterprises», FSBEI HE “USPTU”, Ufa, Russia

Lecture Title: Multi-function integrated electromagnetic component for
secondary power sources

Abstract: The development of digital, intelligent energy, electromechanics,
electrical engineering leads to the active use of secondary power sources,
frequency converters, inverter technology, power electronics. The desire to
reduce the mass and dimensions of electrical devices and systems, increase
their specific power creates the need to use key (pulse) modes of electric
energy converters. To reduce electromagnetic interference, as well as
dynamic losses during switching, it is advisable to use the resonant modes of
the inverter technology. A multifunctional integrated electromagnetic
component (MIEC) has been developed, capable of performing the functions
of inductance (inductor), capacitor and transformer at the same time.

Jesus Savage, Professor of the Department of electronics and engineering of
the National Autonomous University, Mexico City, Mexico

Lecture Title: Robotics, Al and Machine Vision conjunction paradigm
Abstract: A semantical reasoning analysis mechanism is discussed, based on
symbolic Al methods and digital signal processing for VIRBOT robotic system,
being used in service robot testing for RoboCup-at-Home competitions,
where a robot has incomplete data and acquires missing pieces of data,
interacting with users.

Robert Sattarov, Professor of Electromechanic Department, Ufa State
Aviation University, Ufa, Russia

Lecture Title: Worm-like locomotion systems for in-pipe robots and its fuzzy
sliding controller design

Abstract: Worm-Like Locomotion Systems (WLLS) for a class of in-pipe robots
is considered, and a novel fuzzy sliding mode controller is designed for the
velocity tracking problem in the WLLS. Because of the strong nonlinearity, an
estimator for a friction force is created and it is used into the construction of
the sliding mode controller. A sliding mode surface is provided based on the
tracking error of the longitudinal displacement and a center of mass velocity.
Fuzzy rule is formed to tuning one of sliding mode designable parameters.
Simulation results verify the effectivity of the presented fuzzy sliding mode
control method

| Lingfei Xiao, Associate Professor and Deputy Director of Control Engineering
Department, College of Energy and Power Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing, China

Lecture Title: Intelligent sliding mode control and its application in
' mechanical & power systems

' Abstract: Sliding mode control (SMC) is an effective control method with

| strong robustness, intelligent optimization algorithms have good effects for
SMC on attenuating chattering, facilitating the parameter tuning, enhancing
the robustness to mismatched uncertainties and improving the fault
tolerance. In this talk, several kinds of intelligent sliding mode control
methods will be given, the steady and dynamic control performance,

I ‘\ _;/_/F gsstuesr’;r;ess and fault tolerance will be shown on some mechanical & power
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Conference Programme

Wednesday, April 15, 2019

12:00-17:00

On-line registration

Thursday, April 16, 2020

09:30-10:00

Opening Ceremony

10:00-10:30

Keynote Lecture 1: //shat Mamaev

Lecture Title: Towards Human-Robot Collaboration

Abstract: Nowadays robots are shifting from highly structured industrial
environment into human everyday life. This implies new requirements to the
robot control, perception, cognitive abilities and safety. In this talk an overview
of current research and industrial projects with a focus on human-robot
collaboration will be given. Besides of control aspects of such systems, new
proximity tactile sensor technology and its applications in robotics will be
shown. Finally, some examples of Al/Machine Learning methods and it’s
applications in robotics will be presented.

10:30-11:00

Keynote Lecture 2: Viadimir Fetisov

Lecture Title: Aerial Robots and Infrastructure of Their Working Environment
Abstract: Aerial robots (also known as UAVs — unmanned aerial vehicles) are
increasingly being introduced into our life. Today we can see aerial robots in
agriculture, building industry, delivery services, security and monitoring systems
and so on. More frequently not single UAVs but their groups are used. And it
would be reasonable to control such groups at all functioning stages, including
on-ground maintenance, in automatic mode. Development of infrastructure for
automatic service and maintenance of aerial robots has appeared on the agenda
of many companies specializing in unmanned aerial systems. Some aspects of
such infrastructure creation are discussed in this paper with special emphasis
on charging stations for UAVs with electrical propulsion system.

11:00-11:10

On-line Joint Photography of Conference Participants

11:10-11:30

Coffee break

11:30-13:30

Oral Session 1: Robotics and Automation

Mikhail Khachumov. Tactical Level of Intelligent Geometric Control System for
Unmanned Aerial Vehicles

Abstract: This study considers the tactical level of the intelligent geometric
control system designed to solve the cutting-edge scientific problem of
controlling unmanned aerial vehicles (UAVs) in unstable conditions. Intelligent-
geometric theory combines geometric control methods (methods of optimal
control, complex motion control and stabilization, formation control, trajectory
and target tracking, differential pursuitevasion games, etc.) with intelligent
control methods using tools of artificial intelligence (productions, semantic
networks, fuzzy logic, framebased behavioral microprograms, frame-based
operations, machine learning, genetic algorithms, methods of knowledge
acquisition, etc.) and provides reliable and high-performance control techniques
for operating in uncertain environments under wind disturbances. Hierarchical
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architecture of intelligent geometric control system is designed for joint
application of precise geometric and adaptive intelligent control methods as
parts of a single robotic system. The solution to the problem of controlling a
UAV group taking into account mathematical models of an aircraft and wind
loads was simulated in MATLAB system.

Tagir Muslimov and Rustem Munasypov. Three-Dimensional Consensus-Based
Control of Autonomous UAV Swarm Formations

Abstract: This paper presents a multi-agent approach to controlling a
decentralized swarm three-dimensional (3D) formations of autonomous
fixedwing unmanned aerial vehicles (UAVs). Cooperative control is analyzed
within the framework of coordinated rectilinear path following. Focus is made
on attaining a pre-specified geometric configuration and maintaining the
resulting UAV formation vertically by controlling the altitude difference
(distance between aircraft along the vertical). Consensus-based UAV interaction
is used, i.e. there is no ‘leader’. Each UAV is assumed to be equipped with a
standard autopilot, in which a finite-state machine controls the flight altitude.
Thus, an arbitrary preconfigured 3D formation can be attained by combining this
strategy with the existing approaches in controlling a formation as projected
onto a horizontal plane. The proposed control laws are adjusted to the input
constraints arising from the vertical velocity limits of the UAVs.
MATLAB/Simulink modeling used complete nonlinear 6 degree-of-freedom
(DoF) 12-state models of fixed-wing UAVs equipped with tuned autopilots in two
scenarios: a group following a horizontal path, and following a descending path.
Modeling showed the proposed multi-UAV swarm controls were effective, as
they could accurately attain and maintain a 3D formation of required shape.

Valeriia Izhboldina, Igor Lebedev and Aleksandra Shabanova. Approach to UAV
Swarm Control and Collision-Free Reconfiguration

Abstract: In this paper the problem of unmanned aerial vehicle (UAV) swarm
control is considered. As the most promising approach to UAV swarm control a
composite one was chosen. The proposed conceptual model of the composite
method includes operator, base station, and two communication networks: one
between agents and another one between base station and agents. UAV
trajectory computation is fulfilled on the land-based station using swarm
reconfiguration algorithm. Two enhanced 3D reconfiguration algorithms were
presented: eased and based on divide and conquer — which differ in used
collision avoidance methods. Eased algorithm contains a method of parallel
translation of target points, homothety and target coordinate exchange
method. To ensure control of greater swarm size, algorithm based on divide and
conquer was developed. Algorithm based on divide and conquer includes
parallel translation, delay allocation method, collision graph composition and
divide and conquer algorithm. For evaluation algorithm performance tests in
virtual environment were performed on swarms of different sizes (from 10 to
100 agents). Greater trajectory calculation time and swarm reconfiguration time
are explained by the greater number of used methods. However, the total
trajectory and the average number of collisions calculated using algorithm
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based on divide and conquer have smaller values compared to eased algorithm.
Eased algorithm provides UAV movement without collisions with a swarm size
of 70 agents, while algorithm based on divide and conquer has a limit of 90
agents. Therefore, for swarm reconfiguration with a large number of agents,
algorithm based on divide and conquer is more preferable.

Egor Aksamentov, Konstantin Zakharov, Denis Tolopilo and Elizaveta Usina.
Approach to Robotic Mobile Platform Path Planning upon Analysis of Aerial
Imaging Data

Abstract: The research is focused on solving one of the main problems of robotic
system navigation - building an energy-efficient trajectory. A method of
trajectory planning is proposed, according to which images obtained using an
unmanned vehicle camera are stitched into an orthomosaic image, on which the
Mask R-CNN neural network detects all static obstacles. In addition to creating
a map of the area, the resulting images are also used to create a 3D model of
the area. The developed method enables the robotic to find all static obstacles,
as well as to identify all terrain features. Based on the obtained data on the state
of the terrain and the presence of static obstacles, the system finds the most
energy-efficient path.

Peter Trefilov, Mark Mamchenko, Maria Romanova and Igor Ischuk. Improving
Methods of Objects Detection Using Infrared Sensors Aboard the UAV

Abstract: The rapid development of unmanned aerial vehicles (UAVs) has
contributed to a proliferation of multi-spectral aerial survey technologies and
services. Aerial reconnaissance allows to obtain the detailed digital map of the
area, including the geographical distribution of radiant temperatures. These
temperature maps allow to find out the composition of the objects (figure out
type of the material), their real dimensions and size. There are studies
concerning processing of multi-spectral aerial survey images (both obtained in
visible and infrared ranges) and selecting the UAV optimal flight altitude for
detection, recognition, and identification of monitoring objects. However, the
issue of developing an integrated algorithm of UAV multi-spectral aerial survey
for classifying monitoring objects (taking into account the choice of optimal
flight altitude and camera’s resolution parameters) still remains open. This
article considers the choice of the flight altitude of the UAVs based on Johnson's
criteria for detection, recognition, and identification of monitoring objects. The
integrated approach for conducting aerial survey based on mathematical
relationship between optimal flight altitude of the UAVs and resolving power of
its onboard camera is proposed.

Elena Efremova and Viadimir Soldatkin. Integrated Sensor System for
Controlling of Altitude-Velocity Parameters of Unmanned Aircraft Plane on
the Basis of Vortex Method

Abstract: The paper considers the original scheme, algorithms for the formation
and processing of time-frequency primary informative signals and
determination of the altitude-velocity parameters of unmanned aircraft planes
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in channels of integrated sensor system with one receiver of primary
information. The competitive advantages of the offering sensor system for
controlling the altitude-velocity parameters are provided, which determine the
prospects for its use on unmanned aircraft planes of various classes.

11:30-13:30

Oral Session 2: Robotics and Automation

Andrey Trifonov, Sergey Filist, Sergey Degtyarev, Vadim Serebrovsky and Olga
Shatalova. Human-Machine Interface of Rehabilitation Exoskeletons with
Redundant Electromyographic Channels

Abstract: A method for controlling an exoskeleton by means of instructions
obtained by decoding an electromyography (EMG) signal is considered. The
method allows to minimize errors when positioning the exoskeleton in the
verticalization mode. The EMG signals are segmented into intersecting or
nonintersecting windows and for each segment obtained in the previous step,
they receive many signs of the EMG signal (vector of informative signs). The
vector of informative features is fed to the neural network classifier, which
controls the controller of the exoskeleton servomotors. The vector of
informative features is obtained through a multilevel comparator, the number
of levels of which determines the dimension of the vector of informative
features. The EMG classifier includes a comparator unit, a multiplexer, an
informative feature calculation unit, a first neural network, a memory unit and
a second neural network, the outputs of which control the servo motor
controller. In order to adapt the exoskeleton control system to the patient,
additional channels for classifying EMG signals are introduced into the human-
machine interface. Each channel of the EMG signal is associated with a specific
muscle or group of muscles that control the movement of the same limb joint.
The servo motor controller uses a third neural network to aggregate these
signals into a single control signal. The neural network control method with
redundant EMG channels has been tested on the exoskeleton at the moment of
controlling the verticalization of the patient.

Haci Mehmet Guzey. Neuro Sliding Mode Control for Exoskeletons with 7 DoF

Abstract: In this paper, a novel neuro sliding mode controller (SMC) is developed
for a 7 degree of freedom (DoF) upper exoskeleton. RBF-like neural network
control is used to estimate the exoskeleton dynamics in the configuration of the
sliding mode control. Stability of the neuro-SMC is derived on the basis of
Lyapunov stability criteria. To validate our theoretical claims, simulation results
are given at the end of the paper.

Andrey Karlov, Ekaterina Saveleva, Andrey Yatsun and Aleksey Postolny.
Modeling of the Exoskeletal Human-Machine System Movement Lifting a Load

Abstract: The mechanization and automation are introduced in various
industries for loading and unloading operations. However, the manual labor
continues to be widespread in a number of industries. One of the ways to
improve the quality of working conditions due to the transition from extreme to
comfortable conditions is using of exoskeletons. The technological operations

8




of lifting and transfer of goods implementation by a person can be considered
in two aspects: from the point of view of the workload performed by a person
with this type of work, and, on the other hand, the functional stress of the body
as an integral response to the load. The study of the human-machine system
(HMS) elements interaction allows us to identify new opportunities for
providing a cooperative solution to technological problems by obtaining the
exoskeleton’s links movement given accuracy. The article is devoted to the HMS
motion kinematic model development, as well as the determination of the
dependence of the linear gravity compensator (LGC) length change on the
magnitude of the exoskeleton’s back rotation angle for various geometric
dimensions that determine the position of the LGC. The determination of this
dependence allows us to construct an algorithm for the HMI, including the LGC
functioning. For this, the vector method of mathematical modeling is used.

Sergey Jatsun, Andrey Malchikov, Andrey Yatsun and Ekaterina Saveleva.
Mathematical Modeling of Load Lifting Process with Industrial Exoskeleton
Usage

Abstract: The article is devoted to investigation of the opportunity of
exoskeleton usage in industrial conditions, which can partially compensate the
load during carring out of the technological operations. Such devices can
significally reducie human fatiguability, improve operations quality, reduce the
injury risk and the professional diseases development. The article presents a
mathematical model describing the lifting load process with the use of industrial
exoskeleton. A mathematical apparatus, which makes it possible to obtain load
lifting kinematic parameters and evaluate the exoskeleton joints forces, is
presented in the work. The paper presents the numerical modeling results, and
analyzes them. The values of the device hinges torques were obtained. The
knees and ankle joints turned out to be the most loaded during lifting process.
The necessity of additional external devices usage to compensate these efforts
is mentioned.

Dmitriy Blinov, Anton Saveliev and Aleksandra Shabanova. Deep Q-Learning
Algorithm for Solving Inverse Kinematics of Four-Link Manipulator

Abstract: This paper presents deep Q-learning algorithm designed to solve
inverse kinematics problem of four-link manipulator. This algorithm uses
dynamic exploration coefficient instead of a constant value, which allow to
avoid convergence of the neural network to a local optimum. In addition, a
method for generating a Q-table has been developed to avoid the bottleneck
effect when neural network constructing. This in turn leads to reduction of
training time and lower hardware requirements. To evaluate the effectiveness
of the proposed algorithm, three environments were developed and for each of
them specific neural networks model were used. Three different environments
allow to evaluate the algorithm performance for solving inverse kinematics of
varying complexity: with one initial and one target points, with several initial
and one target points, and, conversely, with one initial and several target points.
Obtained dependency graph of rewards on the number of training episodes
shown successful training of agents in all environments. Successful training of
the Q-learning algorithm in the third environment suggests that the algorithm
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can be used for solving the inverse kinematics for all points of the manipulator
working space. The main advantage of the developed algorithm is the possibility
of its application for solving inverse kinematics problems of varying complexity.
In addition, this algorithm can be used to solve inverse kinematics of
manipulator with a different number of links.

Sergei Savin, Oleg Balakhnov and Alexander Maloletov. Linearization-based
Forward Kinematics Algorithm for Tensegrity Structures with Compressible
Struts

Abstract: This paper presents a new local linearization method for elastic forces
in tensegrity structures, which can be used to solve forward kinematics
problems. Forward kinematics problems are often solved as a part of inverse
kinematics algorithms and trajectory planning in robotics, and it is often
desirable to be able to perform those algorithms online. The proposed method
allows to solve forward kinematics as a quadratic program, which makes it fast
and reliable, and allows us to take advantage of the existing convex
programming software. The paper demonstrates the work of the proposed
method using a three link tensegrity structure.

11:30-13:30

Poster Session 1 (Room: -218)

Sergey Jatsun, Boris Lushnikov, Oksana Emelyanova and Andres Santiago
Martinez Leon. Synthesis of SimMechanics Model of a Quadcopter using
SolidWorks CAD Translator Function

Abstract: Currently, computer modelling is one of the most important scientific
tools for investigating the behavior of complex dynamic systems. The choice of
an algorithmic language depends on the simplicity of programming, the form of
presentation of the simulation results, and different advantages provided by
programs such as MATLAB, libraries of which includes SimMechanics Visual
Modeling Tool. This article discusses modern approaches to computer modeling
of unmanned aerial vehicles (UAVs), described the integration process of
SolidWorks and MATLAB/Simulink environments by implementing a CAD model,
created previously in SolidWorks and exported to MATLAB/Simulink, an
algorithm for modeling a dynamical model of an UAV type quadcopter based on
PID control strategies has been implemented, a software for modeling and
testing control algorithms for a UAVs type quadcopter has been performed,
creating automatic navigation systems, and planning the trajectories of a
quadcopter UAV.

Aleksandr Nikitin, Vyacheslav Soldatkin and Vladimir Soldatkin. Technology for
Constructing Multifunctional Controlling System of Motion’s Parameters of
Unmanned Single-Rotor Helicopter

Abstract: The article views the technology of construction of the controlling
sensor system of motion’s parameters of unmanned single-rotor helicopter
based on the use of the information about position resulting velocity vector of
incoming air flow of vortex column of rotor using original fixed multifunction
receiver of primary information. The transformation of informative signals is
proposed to provide according with two-channel scheme with ion-mark and
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aerometric channels. The algorithms of processing of informative signals and
determination of air parameters of motion of an unmanned single-rotor
helicopter in the channels of a multifunctional sensor system built according to
the one fixed multifunctional receiver with ion-mark and aerometric channels
are presented.

Vinh Nguyen, Quyen Vu and Andrey Ronzhin. Mathematical Modeling of Stable
Position of Manipulator Mounted on Unmanned Aerial Vehicle

Abstract: The stability of the manipulator is important issue especially in the
domain of unmanned aerial vehicle (UAV). Any movements of manipulator
greatly affects UAV stability. In particular, the horizontal shift of the center of
gravity requires of the UAV the powerful controller, that change forced the
propellers of quadrotor to bring the UAV to a stable state. In this paper we have
studied the movements of manipulator and its center of gravity at least
horizontally when UAV is in hover mode. As a result, we developed
mathematical model and software for calculation of deflection angles between
successive links of the manipulator, which provides deviation of the center of
mass (COM) of the UAV horizontally less than 1 mm.

Denis Milyakov, Vladimir Verba, Viadimir Merkulov and Andrew Plyashechnik.
Active Phased Antenna Arrays for Long-Range Mobile Radars Based on
Quadcopters

Abstract: Strengthening the role of unmanned aerial vehicles (UAVs) for various
purposes due to their group use allows obtaining a number of advantages in
solving a wide class of tasks. At the same time, the new advantages of group use
of UAVs are due to: the difficulty of separate observation of the group members
and, accordingly, the difficulties of tracking and target distribution; the inability
to serve the entire large group with the number of participants exceeding the
capacity of the information control system of the opposing side; the increase in
the behavioral complexity of the UAV in solving various problems through the
use of artificial intelligence; random change of the spatial position of individual
UAVs within the group, preventing their detection and selection of virtually all
types of information systems. The noted advantages of the UAVs groups are
especially pronounced in the implementation of such a new task as the
formation and use of temporary active phased antenna arrays (APAA) of large
sizes based on multicopter for the implementation of long-range radar systems.
In this regard, the purpose of the paper is to present a variant of the algorithm
for the formation and functioning of such a APAA. On the example of solving the
task of maintaining an air object, the features of the operation of a radar with a
APAA based on a group of UAVs are illustrated.

Youshaa Murhij and Vladimir Serebrenny. Hand Gestures Recognition Model for
Augmented Reality Robotic Applications

Abstract: Augmented Reality (AR) is a research promising field. Its main idea is
to integrate and merge the virtual world with the real world. Augmented reality
could improve or enhance our perception of the real world by integrating virtual
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objects. The existing hand gesture applications related to augmented reality can
detect hand motion or track it in addition to the ability to construct a 3D model
of tracked hand using markers and motion sensing devices like Kinect,
Leapmotion and AR/VR instruments. In this paper, a hand gesture recognition
model based on deep convolutional neural network is proposed to be used in
3D virtual environments for robotic teleportation. This model is tested on HTC
VIVE Pro AR/VR instruments using the VIVE eye and on a Kinect v2 to control an
industrial manipulator in real time using only the hand movements in both
online and offline control modes.

Denis Ivanko, Dmitry Ruymin and Alexey Karpov. An Experimental Analysis of
Different Approaches to Audio-Visual Speech Recognition and Lip-Reading

Abstract: In this paper we have analyzed different approaches to audio-visual
speech recognition. We mainly focused on testing different modalities fusion
techniques, rather than other parts of AVSR (e.g. feature extraction methods).
Tree audio-visual modalities integration methods were under consideration,
namely GMM-CHMM, DNN-HMM and End-to-end approaches, defined as the
most promising and commonly found in scientific literature. The testing was
performed on two different datasets: on GRID corpus for the English language
and on HAVRUS corpus for the Russian. Obtained results once again confirms
the superiority of neural network approaches compared to the others in
conditions when we have enough data to effectively train NN models, which was
demonstrated by our experiments on the GRID dataset. On a more compact in
size HAVRUS database, the best recognition results were demonstrated by the
traditional GMM-CHMM approach. This paper presents our vision on current
state of audio-visual speech recognition field and possible directions for the
further research.

Maxim Kolomeec, Ksenia Zhernova and Andrey Chechulin. Unmanned Transport
Environment Threats

Abstract: Unmanned private and public transport may be susceptible to attacks
through various interfaces including networks and physical sensors. With the
spread of smart transport and the urban environment that can interact with
vehicles, such threats will become increasingly relevant. The paper presents the
overview of current cases of attacks on the connected unmanned transport
environment that includes smart cars and smart city infrastructure. The paper
includes the overview of implementation and classification of such environment
components: smart vehicle components and smart city components that can
interact with each other. Based on the implementation of components and what
technologies they are used, paper overview attack cases. The attack cases are
based on the current reports of security incidents in the past and related
research. The paper discusses the most urgent threats for such smart city
environment based on the analysis of found attacks and classes of interfaces.
The work highlights that today the most serious threat remains the problem of
cyber-physical and network security.
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Alexander Denisov and Oleg Sivchenko. Conceptual and Set-Theoretic Models
of Wireless System for Information Exchange

Abstract: Conceptual and set-theoretic models of wireless data transfer
network for static and dynamic systems, particularly, for robotic devices,
including radio modules, which use repeaters for communication with remote
network nodes are described. These models are intended for agricultural
applications. Radio modules, sensors and robotic devices, connected using
repeaters to the distributed wireless network, are described. The design
problem of wireless data transfer network completed with static and dynamic
radio modules is a complicated one. Certain specifics deals with how to maintain
data transfer speed above the specified threshold by varying distance between
radio modules and robotic device motions. Increased data transfer reliability,
specific robot interaction patterns and groundwork for loT paradigm
implementation are of particular importance here.

Eugene Larkin, Tatiana Akimenko, Alexey Bogomolov and Konstantin
Krestovnikov. Mathematical Model for Evaluating Fault Tolerance of On-Board
Equipment of Mobile Robot

Abstract: The approach to simulation of a mobile robot on-board equipment
fault tolerance based on the theory of semi-Markov processes is presented. At
the first stage of proposed approach a simulation the lifecycles of equipment
units is considered and for every unit ordinary semi-Markov model is
determined. Formulae for unit lifetime calculation in the general case are
obtained. At the second stage, the model of competition between units for the
fault is considered. To simplify the simulation, the digital approach to the
competition analysis is worked out. Digital model is obtained by means of
sampling densities described units lifetimes. It is shown, that digital approach to
analysis of competition permit, rather simply, calculate a lifetime of fault
tolerant assembles and/or onboard equipment as a whole. So it is shown, that
number of sampled in histogram, presented unit lifetime allows to control both
accuracy and computational complexity of mobile robot reliability parameters
calculation. Example of calculation of fault tolerant actuator control system
reliability is presented.

13:30-14:30 | Lunch break
Keynote Lecture 3: Robert Sattarov.
Lecture Title: Worm-Like Locomotion Systems for In-Pipe Robots and Its Fuzzy
Sliding Mode Controller Design
Abstract: In this paper Worm-Like Locomotion Systems (WLLS) for a class of in-
pipe robots is considered, and a novel fuzzy sliding mode controller is designed
14:30-15:00 for the velocity tracking problem in the WLLS. Because of the strong

nonlinearity, an estimator for a friction force is created and it is used into the
construction of the sliding mode controller. A sliding mode surface is provided
based on the tracking error of the longitudinal displacement and a center of
mass velocity. Fuzzy rule is formed to tuning one of sliding mode designable
parameters. Simulation results verify the effectivity of the presented fuzzy
sliding mode control method.
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15:00-15:30

Keynote Lecture 4: Jesus Savage.

Lecture Title: Robotics, Al and Machine Vision conjunction paradigm

Abstract: A semantical reasoning analysis mechanism is discussed, based on
symbolic Al methods and digital signal processing for VIRBOT robotic system,
being used in service robot testing for RoboCup-at-Home competitions, where
a robot has incomplete data and acquires missing pieces of data, interacting
with users.

15:30-17:30

Oral Session 3: Robotics and Automation

Elvira Chebotareva, Kuo-Hsien Hsia, Konstantin Yakovlev and Evgeni Magid.
Laser Rangefinder and Monocular Camera Data Fusion for Human-Following
Algorithm by PMB-2 Mobile Robot in Simulated Gazebo Environment

Abstract: The paper presents a human-following algorithm for an autonomous
mobile robot, which is equipped with a 2D laser rangefinder (LRF) and a
monocular camera. As a rule, quality of a human tracking by a LRF is reduced in
cluttered environments. We used a monocular camera to increase a human
tracking reliability. In contradiction with popular human tracking algorithms that
apply only a 2D LRF, our algorithm does not impose any restrictions on a type of
humans clothes, and our approach does not require a human head and an upper
body to be located within a monocular camera field of view. Several human
trackers and variations of our algorithm were compared in the Gazebo virtual
experiments within a free corridor and an office room environments. The virtual
experiments demonstrated that our method successfully improved a human
tracking quality being employed with the human-following virtual PMB-2 robot.

Ramil Safin, Roman Lavrenov and Edgar Alonso Martinez-Garcia. Evaluation of
Visual SLAM Methods in USAR Applications Using ROS/Gazebo Simulation

Abstract: The problem of determining the position of a robot and at the same
time building the map of the environment is referred to as SLAM. A SLAM system
generally outputs the estimated trajectory (a sequence of poses) and the map.
In practice it is hard to obtain groundtruth for the map, hence only trajectory
ground-truth is considered. There are various works that provide datasets to
evaluate SLAM algorithms in different scenarios including sensor configurations,
robots, and environments. Dataset collection in a real-world environment is a
complicated task, which requires an elaborate sensor and robot configuration.
Different SLAM systems demand various sensors resulting in the problem of
finding an appropriate dataset for their evaluation. Thus, in this paper, a
solution that is based on ROS/Gazebo simulations is proposed. Two indoor
environments with flat and uneven terrain to evaluate laser range and visual
SLAM systems are created. Changing the sensor configuration and the
environment does not require an elaborate setup. The results of the evaluation
for two popular SLAM methods — ORB-SLAM?2 and RTAB-Map are presented.

Dmitriy Levonevskiy, Evgenii Karasev and Egor Aksamentov. Architecture and
Algorithms of Geospatial Service for Navigation of Robotic Complexes

Abstract: This paper considers the problems of robotic device navigation for
performing various agricultural tasks. The proposed approach for map building
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ensures automated establishment of 3D terrain models, based on snapshots,
taken from unmanned aerial vehicles. The presented method of route planning
employs such 3D models effectively enough. The techniques of edge weight
calculation facilitate selection of the smoothest areas for route planning,
therefore, reducing energy consumption. The suggested software architecture
relies on a service bus for data transfer. This solution reduces the dependence
of software modules, enables integration of heterogeneous data sources and
allows controlling data flows and system processes more efficiently. Decent
usability of the developed systems is achieved by means of cross-platform
implementation of the front-end application.

Ayrat Migranov. Cloud-Based Task Distribution System Infrastructure for
Group of Mobile Robots

Abstract: One of the possible approaches to the construction of control systems
for groups of mobile robots using distributed cloud technologies is considered,
for which a scheme of access to information resources and a mechanism for
distributing resources of a cloud computing system with linear decomposition
are developed: the solution to the problem is divided into a series of smaller,
simpler, subtasks in a hierarchical tree based on the linear distribution method.
The specifics of the workspace model are shown, the goals of the functioning of
robots are formalized, and the optimal energy evolutionary algorithm for solving
the problem of distributing tasks in the team is proposed taking into account the
initial and current levels of battery power, the energy consumption of each
robot and the energy needed to perform individual tasks. Parameters for
evaluating the effectiveness of the obtained solutions are determined, genetic
algorithms are synthesized, for which a coding form of the solution in the form
of a chromosome is proposed and specific fitness functions are compiled. An
algorithm has been developed for calculating the fitness function, implemented
taking into account the specifics of its work in the cloud. Experimental results
were obtained when checking the operability of the algorithms on the available
on-board computing means of mobile robots, and the effectiveness of using
distributed computing resources of a group of robots was estimated when
implementing cloud services on their basis.

Nikolay Teslya, Alexander Smirnov, Artem lonov and Alexander Kudrov. Multi-
robot Coalition Formation for Precision Agriculture Scenario based on Gazebo
Simulator

Abstract: Nowadays the study of interaction models of intelligent agents is one
of the main research directions in the field of collaborative robotics. It includes
studies of coalition formation principles, tasks decomposition and distribution,
winnings sharing, and implementation of proposed techniques and models. This
work focuses on presenting environment and robots states in smart space
during joint task solving as well as modeling and visualizing the interaction
process using open software Gazebo and Robotic Operation System. The
ontology of robot is presented, that combines description of the robot
equipment and physical characteristics. To provide variability in robot
interaction some of the concepts are evaluated with fuzzy sets. The architecture
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of modelling approach is presented based on the combination of smart space
concept for ontologybased information exchange between robots, Robotic
Operation System for robot control, and Gazebo simulator for modelling and
visualizing robot actions in 3D environment. The example of interaction is
presented based on precision agriculture scenario.

Petr Neduchal and Milos Zelezny. Environment Classification Approach for
Mobile Robots

Abstract: The type of environment plays an essential role in mobile robotics.
Autonomous robots usually work in static and single type environments.
Unfortunately, in the real world, there are many situations when the type of the
environment change. This paper deals with the design of the system for
environment recognition working in real-time on a mobile robot. Once the
environment is recognized and classified, the parameters of the robot can be
adapted. Consequently, the robot can handle operations in multiple
environments. The paper contains information about previous related work in
the environment classification, description of the proposed system, and
experiments. Experiments are focused on change detection and environment
classification using visual and non-visual sensors. Moreover, two non-visual
change detection approaches are proposed in the experiment section.

15:30-17:30

Oral Session 4: Robotics and Automation

Rinat Galin and Roman Meshcheryakov. Collaborative Robots: Development of
Robotic Perception System, Safety Issues and Integration of Al to Imitate
Human Behavior

Abstract: The development of collaborative robotics as a research area is based
on the study of safety and machine vision issues. The process of integrating
artificial intelligence into robotic systems is gradually taking place. The process
of intelligent robotic automation is based on a combination of machine learning
of robots and high vision technologies on the way to interactive intelligent
collaborative robotics. Given the lack of barriers for modern robots that work
with humans, the issues of safety interaction remain the basic basis, which is
considered an integral part of any implementation of new technological
solutions. Such intelligent robotic solutions aimed to provide complementing
and augmenting human capabilities, not replacing them. To take full advantage
of this collaboration between robots and humans we must understand how
humans can most effectively augment robots and how robots can enhance what
humans do best.

Mark Mamchenko, Pavel Ananyev, Alexander Kontsevoy, Anna Plotnikova and
Yuri Gromov. The Concept of Robotics Complex for Transporting Special
Equipment to Emergency Zones and Evacuating Wounded People

Abstract: Ministry of the Russian Federation for Civil Defense, Emergencies and
Disaster Management (EMERCOM of Russia, EMERCOM) devotes special
attention to equipping subordinate units with advanced robotics. Despite this,
EMERCOM of Russia lacks robotics complex capable of transporting special
rescue equipment to emergency zone, bringing medicines to the wounded, and
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evacuating them to safe areas. This fact reduces efficiency and increases
duration of emergency operations: if special vehicles are not able to reach the
emergency zone, Russian EMERCOM employees will have to deliver rescue
equipment and tools manually, and evacuate the wounded using stretchers on
their own. This article proposes a concept of advanced robotics complex capable
of carrying out the aforementioned tasks. We do not seek to provide full and
detailed technical description of the whole complex. Only its composition,
requirements, and peculiarities of power/communications systems, cargo
delivery and safe evacuation mechanism, and possible electronic components
shall be described.

Sergey Kharchenko, Roman Meshcheryakov, Yaroslav Turovsky and Daniyar
Volf. Implementation of Robot-Human Control Bio-Interface When
Highlighting Visual Evoked Potentials Based on Multivariate Synchronization
Index

Abstract: The introduction part the main ways of integration of humanmachine
control systems integration of systems as well as the ways of visual evoked
potentials extraction in electroencephalograms (EEGs) are described. The article
includes researches of electroencephalogram (EEG) signals with steady state
visual evoked potentials for various photostimulation frequencies basing on the
method of the multivariate synchronization index. Influence of length of
window being processed on recognition accuracy of frequency of the signal
being studied is explored. Ratio of the correctly recognized states is considered
in the function of accuracy metric. Examined necessity of original signal pre-
processing by way of the signal band-pass filtering. In addition, application of
the multivariate synchronization index in multichannel mode is reviewed. The
result of the authors’ investigation is a number of recommendations on
parameters used for extraction of steady state visual evoked potentials in the
method of the multivariate synchronization index. Results obtained are of
considerable practical importance as they can be used for brain-computer
interface producing on the basis of visual evoked potentials and later can be
taken for building of control theory of robot systems of different application and
for implementation of decisions on man-machine interoperability within narrow
practical tasks.

Dinar Bogdanov. Continuum Manipulator Motion Model Taking into Account
Specifics of its Design

Abstract: The paper discusses the kinematics model continuum of the
manipulator of the original design, as well as the issues of its application in the
synthesis of the control system. The links of the manipulator are built on the
basis of solid-state elements in contact with each other on the surface of a
spherical shape and connected with the help of flexible cables. The operational
characteristics of the manipulator (size and shape of the workspace, service and
manipulation factors) are easily adjusted to technical requirements by changing
the geometric parameters of the elements and their number in the links, as well
as changing the number of links themselves. The complexity of controlling such
a manipulator is determined by the need to obtain and process a significant
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amount of information about the state of the manipulator and its components.
Due to the impossibility of obtaining explicit information about the position of
the link elements relative to each other, it is proposed to compensate for this
drawback by synthesizing an exact kinematic model. The authors propose such
a link model, which takes into account rolling friction between link elements and
the preliminary tension of the cables to ensure structural integrity in the entire
range of motion. The results of the calculations revealed the peculiarities of the
link movement in its entire range.

Eldar Mingachev, Roman Lavrenov, Evgeni Magid and Mikhail Svinin.
Comparative Analysis of Monocular SLAM Algorithms Using TUM and EuRoC
Benchmarks

Abstract: Stable and robust path planning and movement in ground mobile
robots require a combination of accuracy and low latency in their state
estimation. However, state estimation algorithms must provide these qualities
under the computational and power constraints of embedded hardware.
Simultaneous Localization and Mapping (SLAM) algorithms are the best choices
for state estimation in these scenarios, in addition to their ability to operate
without external localization from motion capture or global positioning systems.
Moreover, a single camera setup is the most common solution for robotic
platforms, which reduces our domain of interest to the specific SLAM algorithms
type — Monocular SLAM. Yet, it is still not clear from the existing literature, which
monocular SLAM algorithms perform well under the accuracy, latency, and
computational constraints of a ground mobile robot with onboard state
estimation. This paper evaluates an array of the most recent publicly available
monocular SLAM methods: ORB-SLAM2, DSO, and LDSO. The evaluation
considers the pose estimation accuracy (alignment error, absolute trajectory
error and relative pose error) while processing the TUM Mono and EuRoC
datasets on the specific hardware platform with a balanced amount of
computational resources and power consumption. We present our complete
results as a benchmark for the research community.

bywyes A.b., /lumsuHos l0.B., XyH2 HzyeH, llempos B.A., YawuHa M.M.
ANroputmbl BbIABNIEHUA NPEnATCTBUA U onpepeneHUA pPacCToOAHUU A0 HUX
npu ABUXKEHUU mobunbHOro poborta no nepeceyeHHO MeCTHOCTU

AHHOTaumA: PaccmaTpuBaetcs  anroputM  U3MEpeHWs  AanbHOCTM [0
NPenaTcTBUA Ha  OCHOBe BMAeou3obpaxeHua 6e3  MCNo/Ab30BaHUA
cTepeo3peHus. MNpeanorkeHa TeXHMYECKan peanmsaumsa NOCTOSHHOrO aHaAus3a
XapaKTepa M CBOMCTB NOBEPXHOCTM, HA OCHOBAHMU KOTOPOro poboT U3ameHseT
cBOe noseaeHue, usberas nonagaHusa B Henpoxoaumbie 061acTU Ha 3a4aHHOM
TpaeKkTopun ABuKeHua. PaboTocnocobHOCTb NPEANIOMKEHHbIX aNropuTMOB
nposepAnacb NyTeEM MOAENNPOBAHMA U SKCNEPUMEHTANbHbIX UCCIeA0BaHUM Ha
KONleCcHoM nnatdopme drpMmbl «Odyssey» no4  ynpasaeHuem
MWKpPOKOHTposnepa Arduino UNO ¢ uMcnonb3oBaHWEM  yNbTPa3BYKOBbIX
[aTYNKOB.
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15:30-17:30

Poster Session 2

Akonos B.C. MNosbiweHne 6bICTPOAEACTBUA MEXaHM3MA TOPMOXKEHUA Kosec
aBTomobuna

AHHOTauma: CTaBUTCA 33Za4ya aHa/M3a  BO3MOMKHOCTM  NOBbIWEHUA
ObICTPOAENCTBUA AHTUIO30BbIX CUCTEM. KaK M3BECTHO, WCKAOUYUTENBbHO
BbICOKMMM XapaKTepuUCTMKamn bBbicTpogencTema obnagatoT Nbe3onpuBogbl.
MpepnaraetcaA [o6aBUTb B CyLLECTBYOWME  AUCTAHUMOHHbIE  MPUBOAbI
TOPMO30B KO/NEeC Mbe303NeKTpUYecKMii npmeoA. Takaa cuctema obecneumt
noBblWeEHNEe CKOPOCTM Pa3bNOKMPOBKM HAXOAALLErocA B3 TOPMO3HOrO
Koneca, NoBbicUT 3PPEKTUBHOCTb TOPMONKEHMUA, a TaKXKe YnpaBaAemoCTb
asTomobuna Ha gopore.

lonybkoe B.A., ®edopeHko A.[., Bamaesa E.H0., Uuwnakos B.®.
MopaenupoBaHue y3108 MaHUNYAATOPA

AHHOTaumA: PaCCN\anMBaeTCﬂ NOCTPOEHMUE N\o,u,eneﬁ COBpPEMEHHDbIX
MaHUNyNnATOpPOB nNpu nomowmnm MetToa Fpa(bOB cBA3n, npueBoaATCA
npenmyulecrsa 4aHHOIo MeToda 1 pe3ybTaThbl pa6OTbI.

lopodeuykuli A.E., KypbaHos B.l., Tapacosa N./1. Anroputm ¢$opmupoBaHUSA
A3blKa owyuweHusa pobora

AHHOTauumsa: MpeanokeH anroput™ GOPMUPOBAHUA A3bIKA OLLYLLIEHWUI poboTa
AN MPUHATUA PELEeHUI B ero LLEeHTPasibHOW HEepBHOW cucTeme. ANropuTm
no3BosAlT obecneynBaTb POOOTOB BO3MOMKHOCTbIO  pPedsIeKCUBHBIX WU
OCO3HaHHbIX paccykaeHui. [na 3Ton uenu npeasioXeHbl caeayowme
npoueaypbl: KBAaHTOBAaHME OKPYXKAOWEro npocTpaHcTBa, ¢assudukauma
CEeHCOpHOM WHbopMauunmn, dopmupoBaHne U300paxKeHU B OTODParKeHUM
OKpY)KaloLWwero NpocTpaHcTea, popmmnpoBaHme obpas3os nytem obbeanHeHus
n3o6paxkeHnin OT pasHbIX OPraHoB YyBCTB W NpUCBOeHWe obpasam CNoB
dbopmupyemoro a3bika.

Epppemosa E.C., CondamkuH B.M. WUHTerpupoBaHHas CEHCOpPHas cucrtema
KOHTPOANA BbICOTHO-CKOPOCTHbIX MapameTpoB 6ecnMnoTHOro snetaTtesibHOro
annapaTta Ha OCHOBEe BMXPEBOro MeToAa

AHHOTaUMA: PacCMOTpPEHbl OPUTMHANbHAA CXeMA U aNrOpPUTMbl GOPMUPOBAHUA,
anropntmoB 06paboOTKM 4YaCTOTHO-BPEMEHHbIX NEPBUYHbIX MHPOPMATUBHbIX
CUTHANOB WU ONpefeneHnA BbICOTHO-CKOPOCTHbIX NMapameTpoB 6ecnmnoTHOro
netatenbHoro annaparta (/1A) B KaHasax MHTErPUPOBAHHOM CEHCOPHOW CUCTEMDI
C OOHMM NPUEMHUKOM NepBUYHON MHPOopMaumu. MNprBeneHbl KOHKYPEHTHbIE
npenMmyLLecTsa nNpeasiaraemMon CEeHCOPHOM CUCTEMbl KOHTPOANA BbICOTHO-
CKOPOCTHbIX MApameTpoB, onpeaenatowme nepcnekTuBbl ee NPpUMMeHeHMA Ha
6ecnunoTHbIx JIA pa3nnyHoro Knacca.

Kynuenko C.M., 3nb-Canum C.3. MNepcneKTUBHble Hanpas/ieHUA pPasBUTUA
ABMALMOHHOrO TPAHCcNopTa

AHHoOTauusA: MpoBeaeH aHanU3 OCHOBHbIX Npobsem pPasBUTMA COBPEMEHHOM
aBMauMn, Npeaso’KeHa KoHuenuusa pPobOoTM3MPOBAHHbLIX  aBUALMOHHbIX
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YHUBEPCA/bHbIX CUCTEM HA OCHOBE CO34aHWA CaMOJIeTOB MOZAY/IbHOro TUNa,
NOBbILLAOWMX FPYy30060POT M KONMYECTBO NACCAKMPCKUX aBUAMNEpPEeBO3OK,
CHW}KEHMA pUCKa nNpu  aBuakaTacTpodax C NPUMEHEHWEM OTAENSEeMbIX
MaCCa*KMPCKUX U TPY30BbIX MOAYEN.

Mypasoes K.®., bokosoli A.B., Akosnes K.C. OueHKa KauyecTBa aAropuTmos
KapTUPOBaHMA U IOKANN3aLUN HA OCHOBE BUAEOAAHHbIX B CUMYNALMNOHHDbIX
cpepax

AHHOTaumA: PaccmaTpmBaeTca 3aZa4a OLLEHKU KavecTBa paboTbl anroputmos
O[IHOBPEMEHHOIO KapTUPOBAHMA M JIOKaAu3auMm no smaeoaaHHbim (VSLAM).
Ona  pocTukeHWA 3ToM Uenn npepnaraeTcd MeToAMKa, OCHOBAHHAA Ha
MUCMONb30BAaHMN COBPEMEHHbIX CUMYIALMOHHBIX cCpes, B 4aCTHOCTU — cpenbl
Habitat, B KOTOpoin MmeeTcA BO3MOMKHOCTb C/leAO0BaHMA MO MPOW3BOJIbHOM
TpaeKkTopun B poTopeannctuyHon 3D-mopenn nomeleHusA, Noay4yeHHon no
peanbHbiM  AaHHbIM. [pepgnaraetcA  HoBaa  PyHKUMA  COMNOCTaB/EHMA
NOsly4EeHHOW anropuTMOM KapTbl U 3TAaNOHHOW MOAENWN, KOTOopaA y4uTbiBaeT
0COBEHHOCTU UTEpPALMOHHOIO npouecca KapTUPOBAHMA MO BUAEOAAHHbLIM.
MpuBoanTCA nNpMmep MNPUMEHEHMA OMUCAHHLIX METOAMK ANA  OUEHKMK
anroputma RTAB-Map B cumynsaTtope Habitat.

Hukumun A.B., CondamkuH B.B., Condamku B.M. TexHonorusa nocTtpoeHus
MHOTOPYHKUMOHAIbHON CUCTEMbI KOHTPOJIA U YMNpaB/ieHUs LBUXKEHUEM
6ecnunoTHOro 04HOBMHTOBOrO BEPTO/IeTa

AHHOTaumA: PacKkpbiBaeTcs TEXHONOTMA MNOCTPOEHUA CEHCOPHOW CUCTEMbI
KOHTPONA W ynpaBaeHWsa 6ecnuAoTHOrO OAHOBWMHTOBOrO BepTo/ieTa Mo
MHGOPMALMM O NONOKEHNN BEKTOPA PE3YIbTUPYHOLLEN CKOPOCTU Haberatowero
NMOTOKa  BWUXPEBOM  KOJIOHHbl  HECyLW,ero BWHTA  C MUCMOJIb30BAHMEM
OPUTMHANbHOTO  HENOABM)KHOTO  MHOTOQYHKLMOHANbHOTO  NMPUEMHMKA
nepsuyHoin unHPopmaumn. [peobpaszoBaHne WMHPOPMATUBHLIX CUTHANOB
npegnoxeHo obecneuntb NO ABYXKAaHA/NIbHOW CXeMe C MOHHO-METOYHbIM W
a3pOMeTPUYECKMM  KaHanamu.  [lpuBepeHbl  anroputmbl  06paboTKM
MHPOPMATMBHbLIX CUTHA/IOB W  OMpeAeneHuMA BO34YLWHbIX NapameTposB
OBUXKEHUS 6ecnunoTHoro OAHOBWHTOBOTO BepToseTa B KaHanax
MHOTrOdYHKLMOHANbHON CEHCOPHOW CUCTEMbI, MOCTPOEHHOM Ha OCHOBE OAHOTO
HENOABUXKHOIO MNPUEMHMKA C MOHHO-METOYHbBIM U A3POMETPUYECKUM
KaHanamm.

Casenves A.C., HepemuH E.C. TpepgBapuTenbHbii aHanusa 6e30nacHOCTU
AKTUBHbIX CaACTUKOB Npu paboTte asTonuaora

AHHOTauMA: Ha TeKywmii MOMEHT OCHOBHbIM CNOCOHOM pelleHUs npobaembl
OTCYTCTBMA TaKTU/AbHOM 0OpPaTHOM CBA3M CAalACTMKOB MPWU YNpasieHWUU MNOA,
aBTONMNOTOM fBAAETCA pPa3paboTKa M BHeApPeHWE aKTUBHbIX CaNACTUKOB.
Llenbto  gaHHOW  paboTbl  ABAAeTcA  uccnepoBaHue  H6e3onacHoOCTU
GYHKUMOHMPOBAHUA aKTUBHbIX CAanACTMKOB Npu paboTe aBTonmaoTa. B pamkax
paboTbl BbINONHEHbI OLEeHKA PYHKLMOHANBbHOM ONAaCHOCTU U NpeaBapUTe/ibHbIN
aHanu3 aepesa 0TKa30B. B pe3ynbTaTe 6binn onpegeneHbl Tpebyemblii ypoBeHb
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rapaHTUK pas3paboTKy GyHKLUM U YPOBEHb rapaHTUM Pa3paboTKM KOMMNOHEHTOB
(KoTopble  BbLINOMHAKT  AaHHYO  YHKUMIO), a TakXe onpeaeneHbl
KOZIMYEeCTBEHHble TPeboBaHNA NO BEPOATHOCTM BO3HUKHOBEHWA HAPYLLIEHUA.

Wuwnakose [.B., loHuyaposa B./. Martematudyeckaa mopaenb 3Be€Ha C
pacnpeaeneHHbIMU NapameTpamm

AHHOTaUmA: PaccmaTtpuBaeTcs MaTemaTuyeckas MoAenNb 3BeHa
C pacnpegeneHHbIMW napameTpamu. [lonyyeHbl pesynbTaTbl AAA OJANHHOM
3NEeKTPUYECKOMN NMHUKN, KOTOpble MOryT BbiTb B NONHOM Mepe UCNONAb30BaHbI
ANA  CMHTE3a  CMCTEeM  aBTOMATMYECKOro  YMNpaB/ieHUA,  COAEepKalLmX
rmgpasanyeckune TpybonposogHble AnMHUK (T/).

Jepzaayes C.A., Axkoenes K.C. Anroputm THETA u ORCA B 3apaue
AeLUeHTPaNM30BaHHOW HaBUraLum rpynnbl MO6buabHbIX po60TOB

AHHOTauumsa: MpeacTasneH onbiT BHeApeHUA nabopaTtopHoro cteHaa Camozzi
DID-BASE B yuyebHbin npouecc. PaccmoTpeHa peanusaumsi MHEBMOCXEMbI
nogayum 3aroToBOK Nog, npecc Ha 6ase YeTbipex NHEBMOLMANHAPOB.

17:30-20:00

Social event

Friday, April 17, 2020

09:00-10:00

Registration

10:00-10:30

Keynote Lecture 5: Oleg Darintsev.

Lecture Title: Microgrippers: Principle of Operation, Construction and Control
Method

Abstract: The micromanipulation operations are a complex problem, so specific
approaches are required in the development of microgripper designs and
synthesis of its control systems. Different examples of microgrippers are given,
ways to control them are discussed. The problem of performing
micromanipulation operations, the main effects acting in the contact zone of
parts and a gripper, as well as the features of the implementation of operations
to grip objects with dimensions less than 1 mm are considered. The classification
of microgripping devices of robots used in the assembly of microsystems or
planned for use is given. Particular attention is paid to specific techniques for
the design of microgrippers, original technical and technological techniques.

10:30-11:00

Keynote Lecture 6: Sergey Konesev.

Lecture Title: Multi-Function Integrated Electromagnetic Component for
Secondary Power Sources

Abstract: The development of digital, intelligent energy, electromechanics,
electrical engineering leads to the active use of secondary power sources,
frequency converters, inverter technology, power electronics. The desire to
reduce the mass and dimensions of electrical devices and systems, increase
their specific power creates the need to use key (pulse) modes of electric energy
converters. To reduce electromagnetic interference, as well as dynamic losses
during switching, it is advisable to use the resonant modes of the inverter
technology. A multifunctional integrated electromagnetic component (MIEC)
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has been developed, capable of performing the functions of inductance
(inductor), capacitor and transformer at the same time.

11:00-11:30

Coffee break

11:30-13:30

Oral Session 5: Electromechanics and Electric Power Engineering

Nikolay Lopatkin. Quarter-Wave Symmetric Space Vector PWM with Low
Values of Frequency Modulation Index in Control of Three-Phase Multilevel
Voltage Source Inverter

Abstract: The paper deals with the three-phase multilevel voltage source
inverter (MLVSI) load current quality issue, which is important, in particular, for
the MLVSI application to adjustable-speed AC drive. Here the problem of MLVSI
control is solved by the use of the low-frequency space-vector PWM with the
quarter-wave symmetric output voltages (QWS-SVPWM), based on the
approach operating with the integer and fractional parts of the reference delta
voltages relative values. The specified technique has low dynamic losses in
power semiconductor switches. QWS-SVPWM is applied to control MLVSIs of
any arbitrary numbers of the equal levels and any arbitrary topologies.
Comparisons of dependences on a modulation depth for the THD and the first
three orders’ integrated voltage harmonics factors (IHF) of the simulated MLVSI
output voltage waveforms are carried out between the three lowest
appropriate values of frequency modulation index. To obtain the most
appropriate voltage waveform for the best quality MLVSI load current, the
amplitude modulation index ranges for preferable use of each of the three
considered frequency modulation index values, under the terms of
minimization of the appropriate orders’ IHF values (depending on the particular
kind of the load) are revealed.

Vladimir Bocharov, Alexander Danilov, Viktor Burkovsky, Konstantin Gusev and
Pavel Gusev. Analysis of Resource Availability of Production Enterprise Based
on Fuzzy Neural Network

Abstract: Before launching a new product into production or when changing the
production program of an aviation enterprise, you must clearly determine
whether there are enough production resources to complete the new
production program. The paper presents the use of modern intellectual
technologies and methods. A workshop for the production of parts made of
polymer composite materials is considered as the system under study. An up-
to-date set of data describing the operation of the production unit was
obtained. The analysis of the obtained data was carried out. The development
of a fuzzy neural network is described and the results of forecasting for a test
data set are presented.

Vladislav Shishlakov, Elizaveta Vataeva, Nataliia Reshetnikova and Dmitriy
Shishlakov. Synthesis of Nonlinear Impulse Systems

Abstract: The problem of synthesizing the parameters of the laws of control of
continuous and pulsed automatic control systems with polynomial
approximation of nonlinearities is considered. As a mathematical apparatus for
solving the problem, the method is used that is the inverse of the direct
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variational analysis method - the generalized Galerkin’s method, which allows
you to completely algebraize the solution of the problem for the class of
automatic control systems under study, the dynamics of which are described by
nonlinear differential equations of arbitrary order. The generalized Galerkin
method is extended to a new class of systems - impulse nonlinear systems.
Recurrence expressions defining Galerkin integrals for this type of
approximation are also given.

Yuriy Obzherin, Mikhail Nikitin and Stanislav Sidorov. Hidden Markov Model
Based on Signals from Blocks of Semi-Markov System’s Elements and Its
Application for Dynamics Analysis Energy Systems

Abstract: For modeling systems for various purposes, in particular, energy
systems, semi-Markov processes are often used. During the functioning of the
system for which the semi-Markov model is built, it is not always possible to get
all the information contained in the status codes when changing its states, but
you can only get the signal (information) in which block of system elements the
state changed (failure, renewal and etc.). In this case, the states of the
semiMarkovn model can be considered hidden (unobservable).
There are problems of analyzing the dynamics, predicting the states of the
elements of the simulated system based on the received vector of signals from
blocks of system elements. To solve these problems, the apparatus of the
theory of hidden Markov models can be used. The paper considers the
possibilities of applying this approach by the example of independent renewal
processes superposition.

Sergej Solyonyj, Oksana Solenaya, Aleksandr Rysin, Vladimir Kuzmenko and
Evgeny Kvas. Robot for Inspection and Maintenance of Overhead Power Lines

Abstract: Problems such as the destruction of insulators, the slope of the poles
of power lines, a small layer of icing, will go unnoticed and can lead to serious
consequences, such as a break in power lines and falling poles. If an accident
occurs on the line, the repair team must drive along the entire path of the power
line from the beginning to the point of the accident, if the terrain allows
transportation. Provided that some power lines can be hundreds of kilometers
long, troubleshooting can take several hours or even days. Using robotic
systems will speed up the search and repair processes. This article discusses the
types of damage that occur on overhead power lines, modern solutions to these
problems.

Igor Lebedev, Anton lanin, Elizaveta Usina and Viktor Shulyak. Engineering
Solution of a Base Station for UAV Maintenance Automation

Abstract: This paper proposes a construction of a land-based base station for
automated UAV (Unmanned Aerial Vehicle) maintenance. The station is
intended for UAV storage, protection from poor weather conditions, battery
replacement and information transfer. UAV data transfer at the station allows
to reduce UAV energy consumption in flight. The base station has two levels:
the top one and the bottom one. The construction of base station allows to
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store UAVs with large dimensions, weighting up to 12 kg. The top level of the
station consists of a retractable roof and meteo-sensors. The roof design
provides for solar panel installation on it, what allows reducing base station
energy consumption from batteries. Materials for the roof were chosen with
intention to minimize roof weight and reduce load on drives. The bottom level
of the base station contains the landing site, the battery replacement
mechanism, the landing site lifting mechanism, the base station control system,
as well the energy distribution system. The landing site features an ArUco-
marker with backlight and includes mechanisms for UAV centering and fixation.
The marker with backlight includes a plexiglass sheet, light emitting diodes
(LEDs), a reflective substrate and an opaque scatterer. The outline lighting
ensures marker detection in low light conditions. In cases, when the marker
cannot be detected by active lighting, dependency of the required
photosensitivity of the camera from the UAV flight altitude is presented.

11:30-13:30

Oral Session 6: Electromechanics and Electric Power Engineering

Konstantin Krestovnikov, Ekaterina Cherskikh and Eldar Zimuldinov. Combined
Capacitive Pressure and Proximity Sensor for Use in Robotic Systems

Abstract: Circuit solution and primary transducer of combined capacitive
pressure and proximity sensor are described. Principle of operation of the
developed interface circuit is shown, its principal electrical circuitry is explained.
Design and structure of a primary capacitive transducer is considered for further
use within the combined sensor. The dependence of the output signal from the
force, applied to the prototype sensor, is empirically obtained and shows linear
pattern in the working range of the sensor from 0 to 2.6 kg, whereas the
sensitivity to the applied pressure was 2252 value/kg in output values of ADC.
Graphical dependences of output signal are obtained from the distance
between the sensor and the things being observed and consisting of different
types of stuff. Mean value of interface circuit sensitivity to approaching object
is 6.7 value/mm on the decreasing span of the characteristic curve in the range
between 0 and 10 mm. The presented sensor can be employed in manipulators
to control object grip, as well in feet of humanoid robot for zero moment point
calculation and detection of approach to bearing surface.

lldar Nasibullayev, Oleg Darintsev, Elvira Nasibullaeva and Dinar Bogdanov.
Piezoelectric Micropumps for Microrobotics: Operating Modes Simulating and
Analysis of the Main Parameters of the Fluid Flow Generation

Abstract: The operation of a piezoelectric micropump, consisting of a resilient
elastic microtube of circular cross-section and a system of ring piezoelectric
actuators placed on it, which forms a flow of the working fluid by radial
compression, is simulated. The flow created by the oscillations of the
piezoelectric actuators according to certain schemes is numerically studied:
with a symmetric scheme, the average time flow rate of the liquid is zero; with
an asymmetric scheme, it is possible to generate a nonzero time-average flow
in the positive direction. It was found that the operation mode of the device
according to an asymmetric scheme will allow using it as a piezoelectric
micropump having a small size and allowing to pump small volumes of liquid. It
is also shown that in an asymmetric mode of operation, with an increase in the
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frequency of oscillations of the piezoelectric actuators and with an increase in
their quantity, the average pumped volume of liquid increases, and with a
decrease in the radius of the channel, it decreases. An approximate analytical
formula is obtained that relates the main parameters of the operating mode
(time to reach the operating mode and average fluid flow rate) with the system
parameters (the number and frequency of oscillations of the piezoelectric
actuators, the radius of the microchannel), which makes it possible to construct
an element of the computational module for evaluating the operating modes of
the device in question, as well as manage the device itself in real time.

Dmitriy Ershov and Irina Lukjanenko. Vibration Amplitude and Frequency
Parameters of Technological Equipment Drives

Abstract: The paper studies the effective non-uniform operation mode of
technological equipment by the example of numerically controlled milling
machine which is described as a multi-mass technological system. The
mathematical models presented can be used in studies of the vibration
amplitude and frequency parameters of the torque and the angular velocity of
the drive conditioned on the drive dynamics. The dynamic ratios of the
technological system appear conditioned on the ratio of electro-magnetic to
mechanical time constants of the motor powering the technological equipment
drive. The vibration amplitude and frequency parameters of the drive obtained
are analyzed and conditioned on the external harmonic disturbances. The
resonance-inducing conditions are outlined. These properties require for the
drive dynamic parameters to be analyzed in order to correctly evaluate the drive
vibration amplitude and frequency parameters.

Komaposa E.A., PomaHosa M.C. OcobeHHOCTM cxem 610KOB BbicTporo paspaga
ITER

AHHOTaumA: PaccmoTpeHbl CXeMbl CYETYMKOB MMMNYAbCHbIX Lenen Ana AByX
TMNOB nonei, ucnonb3dyembix BITER, a MMeHHO TopouAanbHOro nons,
NnoaoOMAaNAbHOrO MONA W LUEHTPAaNbHOro coneHoupga. lNpusegeHbl OCHOBHbIE
KOHCTPYKTUBHbIE OCOOEHHOCTU AaHHbIX CXEM.

Jlazepko B.A. Pa3paboTKka cucrembl MHAYKLMOHHOTIO HarpeBa C BHeApeHuem
BTCN-texHonorumn

AHHOTaUuMA: PaccmatpusatoTca OCHOBHblE NONIOXKEHUA Bblbopa
KOHLEHTPATOPOB MAarHUTHOMO NOAA, UX NPUMEHEHWE, BO3MOXKHOE UCNOIHEHME,
AOCTOMHCTBA M HEAOCTATKM. Ha ocHOBe NonyvyeHHOM MHbOpPMaALMKU AeNatoTca
BbIBOAbl O Bblbope Tpebyemoro KOHLEHTPaToOpa MArHUTHOTO MONA U €ro
HasHayeHMe AnA paspabaTtbiBaemMol cucTembl. [puMBOAMTCA OMUCaHUE
CYLLLECTBYIOLLMX CBEPXMPOBOAHUKOBBIX NEHT, AenaeTcs 060cHOBaHMe Bblibopa
CBEPXMNPOBOAHMKOBbLIX EHT 2-r0 NOKONAEHUA OT KomnaHum CynepOkKc. B cTaTbe
COCTaBNAETCA MaTeMaTMYecKas MOAEeNb CUCTEMbI, aNroputM U cnocob
MaTeMaTUYECKOTO MOAEeNMpoBaHMA ana  obpaboTkM AaHHbIX. CyyeTom
BbIOpPaHHbLIX  KOHOMrypauui  cuCcTemM  NPOM3BOAMTCA  KOMMbHOTEPHOE
MOZEeNnMpoBaHne pas3pabatbiBaemMon CUCTEMbI WHAYKUMOHHOINO Harpesa
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C MegHbIM  MHAOYKTOPOM W CO cBepxnposoaAwMm. [lo pesynbTatam
MOAENNPOBAHMA U NONYYEHHBIM AaHHbIX CO CXeM 3aMeLLeHUs NPOU3BOAUTCA
aHann3 pes3yNbTaTUBHOCTU MCNONb30BaHUA CBEPXMPOBOAALLErO WMHAYKTOPA.
[Oenatotca BbIBOAbI 06 MCNONb30BaHUKM NporpammHoro obecneyeHus.

ManameiHckaa E.FO., Mapkenos A.A. OnpepeneHne MHAYKTUBHbIX
napameTpoB AUCKOBOr0 CUHXPOHHOro reHepatopa € NOCTOAHHbIMM
MarHuTamm

AHHoTauma: MNpeactaBneHbl 3KCNEPUMEHTa/IbHbIE AaHHble ANsA onpeaefeHus
WHAYKTUBHOCTW,  MOJIyYeHHble  Ha  Kadeape  3/eKTPOMEXaHUKNU MU
POBOTOTEXHUKM, W  AOaHHble, MOAyYeHHble B pe3ynbTaTe pacyeTa MU
MOZENNPOBaHMA.

11:30-13:30

Poster Session 3

benoycos A.C. MUHMMANbHO-MAaKCMMA/IbHAA MNPOCTPAHCTBEHHO-BEKTOPHAA
MoAynAuMA ANA ynpasaeHna AsyxPasHbIM 3/1€KTPONpUBOLAOM

AHHOTaumA: PaccmaTtpuBaeTca ynpasnieHune AByxdasHbIM 31EKTPONPUBOAOM
C TPEXCTOEYHbIM WMHBEPTOPOM HAMNPSAMKEHUSA HA OCHOBE MPOCTPAHCTBEHHO-
BEKTOPHOM MOAYyNALMU, OMNUCbIBAETCS METo4 CMELWaHHOW MUHUMANbHO-
MaKCMManbHOM NPepbIBUCTON MOAYAALNMK, NO3BONAIOLWEN Pa3rpy3uTb obLLyO
CTOMKY NPU COXPaHEHUU MUHUMAIBHOTO CYMMapPHOTo Yncna KommyTtauuin. Tok,
NPOTEKAWMA Yepe3 TPaH3UCTOPbl, CHUXKAETCA, 4YTO BCBOKW o4yepenpb
NO3BO/ISIET CHU3UTb HOMWHA/bI MOAYNPOBOAHMKOBbLIX 3/1EMEHTOB.

Epumos A.A. dHepreTMHeCcKMe MNOKasaTeNn aKTUBHOro npeobpasosartens
HanpAXXeHUA B aBUAaLLMOHHOM cUCTeMe FreHepPUPOBaHUA INEKTPOIHEPrumn

AHHOTaumA: [na TpexdasHOro MOCTOBOrO aKTMBHOro npeobpasoBaTens
HanNpPAeHUa HOMUHANbHOM MOLLIHOCTbIO 195 KBT npu yacTtoTtax nutaHua ot 800
no 1600 Ty B cpege MATLAB/Simulink 6bian co3paHbl ABe moaenupytolme
nporpammbl, MO3BOAAKOWME  AHANM3UPOBATL €ro  AUMHAMUYECKMe ¢
saHepreTMyeckMe noKasatenn paboTbl B peneMHON M BEKTOPHOM CUCTEMAx
perynmposaHus. NpoBeaeH CpaBHUTENbHbIN aHAAN3 NOAYYEHHbIX NOKa3aTenemn
pabotbl. [poaHanu3MpoBaHbl  AMHAMMYECKME  npoueccbl  NepesBoaa
npeobpa3oBaTenia U3 peXxnma BbINPAMUTENS B PEXKUM CETEBOro MHBEPTOPA U
yBenndeHma Ha 50 % MOLWHOCTM Harpysku. [peactaBneHbl pesynbraTbl
MOZENINPOBAHUA aBUALMOHHOM CUCTEMbI FEHEPUPOBAHUA 3N1EKTPOIHEPINMN HA
6ase MarHMTO3/IeKTPUYECKOrO FeHepaTopa W aKTMBHOro npeobpasoBaTtens
HanNpAXeHUA.

JlaweHKko A./1. Pa3paboTKa maTemaTMUeCKOi MoAenun TemnJiosbiX nosewn
MHKybaTopa

AHHOTaumA: PaccmoTpeHa HeobxoAMMOCTb pa3paboTKM cMCTeM KOHTPOAA 3a
TEXHONOTMYECKMMM npoueccamn B MHKybaTope. [lpeactaBneHo onucaHue
KOHCTPYKUMKN WHKyBbaTopa Ha 300 auu. WHKybaTOop paccmatpuBaeTcAa Kak
061BbEKT ¢ pacnpeaeneHHbIMM napameTpamu. N3n0xKeHbl OCHOBHbIE MPUHLMMbI
COCTaB/IEHMA MATeMATUYECKUX moaener anAa ob6beKToB AaHHOro Knaacca.
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MpousBeneHa pa3paboTka mMaTemMaTMYecKol MOAENM Ten/IoBbIX MPOLLECCOB,
3anMcaHHas Cc NPMMEeHEHUEM YPaBHEHUI TeNIONPOBOAHOCTMH.

JlaweHko A./l., Mopesa C./1. Pa3paboTKa cuctembl ynpaB/ieHUA YPOBHEM
BoAbl B 6apabaHe napoBoro Kotna

AHHOTaumuA: PaccmoTpeHbl BOMNPOCbl  NOAAEpPXKaHUA  TEXHONOrMYECKUX
napameTpoB 6apabaH-cenapaTopoB HA 3a4aHHOM YPOBHE U CBA3AHHbIE C 3TUM
npobnembl. B KauectBe npumepa npmBeseHa CUCTEMA YNpaBAEHUA YPOBHEM
BoAbl B 6apabaHe NapoBOro KOTAa TeNno3neKTpocTaHuuu. [peactaBneHa
MaTemaTuyeckaa MmMofeslb TEeXHOJIOTMYECKUX MNpOoLeccos, MNPOTEeKaroLWwmx
B bapabaHe napoBoro KoTna. PaccmoTpeHa BO3MOXHOCTb peannsaunu
cuctembl ynpasneHuns 8 SCADA-cucteme Trace Mode.

MkpmebiuaH A.P., HukonaeHko A.A., NonoxceHyes [1.C., Punamos F0.K., KazaKos
E./l. Bonpocbl NPOEKTUPOBAHUA  IEKTPONPUBOAA NEpPCrneKTUBHOro
ynpasnaoLWwero AsuUratena-maxosmka

AHHOTauuA: PaccmoTpeHbl BOMPOCbI MPOEKTUPOBAHUA 3/NEKTpPoNpMBoAa
NEPCNEeKTUBHOTO  YNpPaBAAKOLWLIEro ABMraTeNA-MaxoBMKa  C NOBbILWEHHbIMM
TpeboBaHMAMM K MOTpPelHOCTM peanusaumm YynpasBafloWEro MOMEHTa U
HeobxoAMMOCTM ONTUMM3AUUKM €ero rabapuUTHO-MACCOBbLIX XapPaKTEPUCTUK.
MpeactaBieHbl  CTPYKTYPHbIE  CXeMbl  3/1EKTPONpPUBOAA  YNpPaBAAIOLLErO
ABuratena-maxoBMka M 670Ka  ynpaBneHus  asuratenem. OnucaHa
BO3MOXHOCTb NMOCTPOEeHMA 610Ka ynpaBaeHMa Ha OCHOBEe aHaNoro-undpoBoro
6a30BOro MaTpU4HOro Kpucrtanna. JaHo onMcaHne makeTa 31eKTponpMBeoaa 1
npuBeaeHbl pe3ynbTaTbl MAaKETUPOBAHUA €ro OTAE/bHbIX COCTaBHbIX YacTel.

MonoxcerHyes [.C., Kazakoe E.[1. Mpeo6bpa3oBarenb yron-kop Ha 6ase
MuKpocxembl 1310HMO025

AHHOTaumAa: [lpeactaBneHO OMMCAHWME UM CPaBHEHME  OTeYeCTBEHHOW
WMHTerpanbHOM MuKpocxembl 1310HMO25 «yron-kog» ¢ 3apyberkHbiMK
aHanoramn.  Mwukpocxema cnocobHa  reHepupoBaTb  BO36yxAaatoulee
HanpAXeHWe, CYNTbIBATb BbIXOAHbIE CUTHA/bI C AaTYMKa M BblAaBaTb ABOUYHbIN
KOZ, Yrn0BOro MOJIOMKEHMA Ha MX OCHOBe. PaccmoTpeH Bonpoc pa3paboTku
MaKeTHbIX NAaT U NporpammHoro obecneyeHua npeobpasoBaTena yron-Koa Ha
6ase mmkpocxembl 1310HMO25 ¢ gaTyMKom yrna TMna CUHYCHO-KOCUMHYCHbIM
Bpawatowuca  TpaHcbopmatop. [poBeaeHa  OueHKA  NOrpeLHoCTH
npeobpa3oBaHuA yraa.

Pewem+ukosa H.B., Bamaesa E.1O. MeTtogbl uccnegosaHma CAY B ycnoBuax
HeCcTauMoOHapPHOCTU

AHHOTauuMA: PaccmaTpuBaloTca  OCOBEHHOCTM CMHTe3a HecTauMOHapHbIX
cUCTEM  ynpasneHusa, NOAXOAbl K OLLeHKe  MOKasaTesel  KayecTsa
PEeryAnMpoBaHUA CUCTEM, COCTOSIHME KOTOPbIX ABAAETCA 3aBUMCMMOCTbIO OT
BPEMEHMU.
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Akonoe B.C., Canosa W.A. MWccnepoBaHMe BAUAHUA  [AUNAMETPOB
BOAOMNPOBOAHDLIX TPYDO HA Npoueccbl Ten1006MmeHa B HUX

AHHOTaUuA: MNpoBeaeH aHanus npoLeccos TennoobmeHa
B MO/IMNPONMUIEHOBLIX BOAOMNPOBOAHbIX Tpybax npu oborpeBe uX W3BHE
C NoOMoLWbio camoperynupytowieroca Kabena. T[MonyyeHbl AUMHaMUYeECKue
XapaKTepPUCTUKM NpoLecca HarpesaHuA BOAbl B BOAOMPOBOAHbLIX Tpybax oT
Temnepartypsl 1°C go Temnepatypbl 3°C 1 nocnegytoLLero nx octoiaHma go 1°C
B YC/I0BMAX Pa3/IMYHbIX TEMNEPATYP OKPYKatoLwen cpeapl.

ComHuk /1./1.,, CusaveHko /1.A. MopenupoBaHue npouecca gepopmMmmupoBaHua
martepuana 8 BUbpoBanKOBOM Usmenbuutene

AHHOTauuAa: [puBeseHO MogennpoBaHuWe npouecca aedpopMUpoBaHUA
MaTepunana B BUbpoBasKoBOM UamenbumTene. NposeaeH aHann3 BO3AENCTBUA
YCUNMIA OT pa3faBiAUBaloLLE-CABMIOBOrO M OT BMBpaUMOHHOro (ygapHoro)
AedopmuposaHus. MNpeactaBneHa mogenb KoiebaTeNbHOro ABUKEHMA BasKa.

bynamoe B.B., ConeHeoili C.B., /lonamkuH A.C., JlonamkuH A.C. UccnepoBaHue
$PYHKUMOHaNbHbIX BO3MOXHOCTE COBPeMeHHbIX NTHEBMOMNPUBOAOB

AHHOTauums: MpeactaBneH onbIT BHeAPeHUA nabopaTtopHoro cteHaa Camozzi
DID-BASE B y4yebHbIi npouecc. PaccmoTpeHa peanusaums MNHEBMOCXEMbI
nogayum 3aroToBOK Mo, npecc Ha 6ase yeTbipex NHEBMOLMANHAPOB.

13:30-14:30

Lunch break

14:30-15:00

Keynote Lecture 7: Lingfei Xiao. Intelligent Sliding Mode Control and Its
Application in Mechanical and Power Systems

15:00-17:00

Oral Session 7: Electromechanics and Electric Power Engineering

Mapkenos  A.U., ManameiHckaa  E.FO.  OnpepeneHue  OCHOBHbIX
3/1IeKTPOMArHUTHbIX HAarpy3oK U rNasHbIX Pa3mepoB AUCKOBOro CUHXPOHHOro
reHepaTopa

AHHOTauua: lNpuBegeHa MeTOAMKA pPacyeTa OCHOBHbIX 3/1EKTPOMArHUTHbIX
Harpy3oK 1 rNaBHbIX Pa3MepoB ANCKOBOrO CUHXPOHHOIO reHepaTopa.

Cokonosa A.N. CncTtema onepaTMBHO KOMMYTALMM TOKa ANA CUCTEMbI
aneKkrponutaHua UTIP

AHHOTaumuA: HacTtoAwasa cratbd NOCBALLEHA CUCTEeMe  OonepaTUBHOM
KOMMYyTaLMM TOKa — KOMMYTaLMOHHOMY YCTPOMCTBY, NpeAHa3sHaYeHHOMY ANs
CO34aHMA  YCNOBUMK, HEobXoAuMMbIX ANA  WMHULMMPOBAHMA  paspsga
B MOHM3NPOBAHHOM rase M BbICTPOro yBenM4YeHuss TOKa B obpasoBaBLLEiiCcS
niasme B NepBble CEKYHAbl MMNYNbCA.

ConéHasa O.A., ApaHHuUkosa B.P. AHanU3 BANAHUA rononeaHblX Harpy3oK Ha
HAAEe}KHOCTb BO34YLHbIX IMHUW 31eKTponepeaayuun

AHHOTauma: MpMBOAATCA KapTbl PAalOHMPOBAHMA NO PACYETHOMY 3HAYEHMIO
BECa CHEroBoro NOKpoBa U No TONLWMHE CTEHKM rononeaa. MNpuseaeH aHanus
CTAaTUCTUKM NOBPEXAEHNA BO3AYLIHbIX IMHUIA 3n1eKTponepeaay. PaccmoTpeHbl
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OCOBEHHOCTU MPUMEHEHMA CaMOHECYLMX M30/MPOBAHHbIX MPOBOAOB W
TPAANLMOHHDbIX.

Apmawosa-TenvHuk [.C., CoKonosa [1.H. AHanu3 KAn4YeBbIX aCMNeKToB
uMdppoBM3aLMU B 3/1IEKTPOIHEPreTUYECKOM OTpacau

AHHOTaumA: PaccmaTtpusaetca UHayctpua 4.0, KoTopasa ABNAETCA BeayLiemn
B MUpPE KOHUENUMeln 3NeKTPOIHEepPreTUYECKOro passBuMTUA, npegnonaratowen
MCNONb30BaHME LUMPOKOrO CMeKTpa nepeaoBbiX LMPPOBbIX TEXHONOMMA U
NOMIHYIO aBTOMATM3aumo npounssoacTsa. C MeToA0N0MMYECKOM TOUYKM 3peHuUn
aBTOPbl paccmaTpmBaeT «UMPPOBM3ALUIO MPOM3BOACTBA» B TPEX aACMeKTax:
npumeHeHne UMOPOBbIX TEXHONOTMIN B TPAAULMOHHOM 3N1EKTPO3IHEPreTUKE;
cTpemuTenibHoe pa3BuTne LMHPOBOro CEKTOpa SIKOHOMMKU; NOABNEHWNE HOBbIX
BO3MOKHOCTEM ANA pPas3BUTMA YeNoBeYecKoro noteHuuana. lpu Takom
noaxoae B UccnefoBaHMM CUCTEMATU3UPYHOTCA TEXHONOINMYECKME U3MEHEHMUA U
SKOHOMWYECKMe  mogenu, umelowme  pelwarolee  3HavyeHne  AnA
JHEepreTMYeCcKoro pasBuTUA.

Eanuna T.H., MbinsHukos B.A. Mopgenb 6e3onacHocTM obaauHoro cepsuca ¢
NOJIHbIM NepeKpbITUEM YIPO3

AHHOTaumA: PaccMoTpeH KOMMJIEKCHbIA noaxod K obecneyvyeHuto 3alimThbl
06/1a4HOM  CUCTEMbI  C UCMO/Ib3OBAaHMEM MOAENWN YNPaBAEHUA pPUCKaAMKU
CMONHbIM nepekpbiTUem yrpo3. [lonyyeHHble pe3ynbTaTbl BO3MOMKHO
MCNoNb30BaTb MPU OLEHKE 3KOHOMMUYECKON 3PPEKTUBHOCTU KOMMIEKCHOM
cuctembl 6e30MacHoOCTH.

ConéHasa O.A., lNpyccak H.W., BaxHuk B.C. BTopu4yHble 3Hepropecypcbl: Buabl,
XapaKTepUCTMKM n obnactm npumeHeHun

AHHOTauuMA: Bonpocbl CHWMKEHWA 3HEProeMKOCTU BasioBOrO BHYTPEHHEro
NPOAYKTa  Hapsdy  CMOBbllWEHWEM  YPOBHA  3HeproadpdeKTUBHOCTU
B Poccuiickoit depepaumm B HACTOALWMIA MOMEHT CTOAT KaK HMKOraa OcCTpo.
EAMHCTBEHHAA NporHosupyemas BO3MOXHOCTb Haubosiee 6bICTPO AOCTUYL
LeneBblX MOKasaTenem M BbIUTM Ha HOBbIA TEXHONOTMYECKUI YPOBEHb —
BceobbeMIOWANA MOAEPHM3ALMA TEXHONOorMyeckor 6asbl Ha OCHOBe
Haunyywmnx 3sHeprospdeKkTUBHbIX TexHonorni. OaHum u3  Haubonee
NEPCNeKTUBHbIX pPeLWeHnin B3TOM obnacTu ABNAETCA  UCNONb30BaHWE
BTOPUYHbIX 3Hepropecypcos (BIP) ans reHepaunmn 3NeKTPUYECKON U TENIOBOM
sHeprun. B paboTe paccmoTpeHbl BuAbl BIP, HekoTopble peannsoBaHHble
NPOEeKTbl reHepaumMm Ha B3P, a Takxke cHOpPMynMpPOBaHbl OCHOBHblE
NPeAnoCbIIKN U NPEUMYLLECTBA UX WUCMONb30BaHUA AONA 3HEProoTpacan U
3KOHOMMUKM CTPaHbI B LENOM.

15:00-17:00

Oral Session 8: Electromechanics and Electric Power Engineering

Laes XK.A., Kaiipakbaes A.K. IpymeHeHMe MeTO40B HEUETKOM IOrMKU B LLeNax
COBEpPLUEHCTBOBAHUA XapPaKTEPUCTUK aBTOMATUYECKUX CUCTEM KOHTPONA U
M3mepeHusa pacxoaa rasa

AHHOTayma: Cuctembl namepeHna pacxoda rasa, OCHOBaHHble Ha MeToAe
nepenaga pAdasaneHumAa, O4YeHb 4YaCTO UCMNOJIb3YHOTCA BO MHOIMX OTpPacnax
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NPOMbIWNEHHOCTU. OCOBEHHO aKTyaAbHO WX MPUMEHEHWE B KOHTypax
perynMpoBaHusa 7 yrnpaBaeHus noToKamu NPUPOAHOro rasa.
CoBepLUeHCTBOBaHME AaHHOIO MEeToAa U3MEePEHMA pacxona ABNAETCA BarKHOM
3aflayeil M3MepeHusa pacxoga M npubopocTpoeHna. OAHOW W3  BaXKHbIX
XapaKTePUCTUK  TaKUX cuctem  aBadeTca  KoadPuUUMEHT  ucTeyeHua
npeobpasoBaTeneit pacxoga, MO3TOMY B paMKax [AAaHHOMO MCCAeAoBaHUA
AaHHbIN KO3PPUUMEHT MOAENUPYETCA C NOMOLLbIO METOA,0B HEYETKOM NIOTUKM.
MpeactaBieHbl pe3ynbTaTbl aHanM3a CUCTEM M3MepeHMa pacxoga Ha b6ase
HeYeTKMX Mojaenei, AaHa OueHKa MNOrPeLHOCTU pe3ynbTaToB W3MepeHus
pacxoaa.

JlaweHKko A./l. MopaenupoBaHue O6BEKTOB ynpaBAeHUA C NOABUNKHbIM
TennoHOCUTEIeM C MOMOLLbIO pacnpeaeneHHbIX NepeAaToUYHbIX GYHKLUN

AHHOTauuMA: PaccmoTpeHa MeToAMKa MOAENMPOBaHUA pacnpeaenieHHbIX
06BbEKTOB C MOABMMKHBIM MCTOYHUKOM BO3AENCTBMA. B KayecTBe npumepa
npMBeAeHO pacnpoCTpaHeHWe Tenna B CTepsKHe. M310XeHbl pe3ynbTaTbl
MOZAENIMPOBAHMA METOAO0M KOHEYHO-PA3HOCTHOM annpoKCMMaLMN YPaBHEHUS
TENNI0NPOBOAHOCTU U MOAENNPOBAHMA C MOMOLLbIO NepeasaToyHon GpyHKLMM,
3aMMcaHHON ANa pacnpefeneHHoro obbekTa. PaccmoTpeHO npuMeHeHue
pa3paboTaHHOM METOAMKU [N MOLENMPOBAHWA TENNOBbIX MNPOLLECCOB
B 3aLLMTHOM TEPMOKOKYXE BUAEOKAMEPbI OXPAHHOIO TeNEBUAEHUS.

Eppumos  A.A, MenbHukos C.1o. JHepreTunyeckue nokasarenu
3NeKTPOoNpPMBOA0B NOCTOAHHOIO TOKa C aKTUBHbIMU Npeobpa3oBaTtenamm

AHHOTaumA: [lnAa 31eKTponpuBOAA MNOCTOAHHOTNO TOKA C TpexdasHbiMn
aKTMBHbIMM  npeobpasoBaTensmm  TOKA W HANpAXeHuA  Bcpeae
MATLAB/Simulink 66111 co3gaHbl MoaennpytoLme NporpaMmmbl, NO3BoAAKOLME
aQHaNM3MpPOBaTb MX 3IHepreTMyeckne nokasaTenun pabotbl. [peactaBneHbl
pe3ynbTaTbl MATEMaTUYEeCKOro MOAE/IMPOBAHMA, Ha OCHOBAHWM KOTOPbIX
chOpPMYNMPOBAHbI MNPAKTUYECKME pPeKOMeHAauMn Mo UX WMCNONb30BaHMUIO
C Y4ETOM BbIIBNIEHHbIX LOCTOMHCTB U HEA0CTAaTKOB.

MapmeiHos A.A. TpexdasHaa NnonnaBKoBas BOJIHOBAA 3/1eKTPOCTaHLMUA

AHHOTaumAa: BbinonHeHo 060CHOBAHME TEXHUYECKUX I'Ipe,CI,]'IO)KeHVIﬁ no
ynydyweHuto Macca-ra6apMTHblx XapPaKTEPUCTUK NonaaBKOBOM BOJIHOBOWM
INEKTPOCTAaHUNN N NOBbLILLEHUIO €€ yCTOl‘/‘I‘-IMBOCTM K nonepequVl cune MOpCKOﬁ
BOJIHbI.

Canosa UN.A. UcchepoBaHue BAMAHUA TNY6MHbI Nasa Npu ABYXCTOPOHHeu
3yb4aToCcTM Ha rapMOHMYECKMIA COCTaB MArHUTHOW NPOBOAUMOCTU
BO3AYLUHOro 3a3opa

AHHOTaumA: MWccnegoBaHO BAMAHME IyOMHBI  MNa3a  Ha  MarHUTHYHO
NPOBOAUMOCTb BO3AYLWHOIO 3a30pa M ee rapMOHWYECKMA CcocTaB AanA
ABYXCTOPOHHeN 3ybuoBoi 30HbI. [puBeaeHbl pe3ynbTaTbl MOAENNPOBAHMA
C NOCPeACTBOM MeToAa KOHEYHbIX 3/1eMEeHTOB B NPOrpammHOM KOMMeKce
ELCUT.
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®omuuesa C.I., emenes A. MeToabl BU3yannsauum M napameTpuyeckoro
CUHTE3a CUCTEM yNpPaB/eHUA

AHHOTaumA: PaccmoTpeHbl MeToAbl MCCAeA0BaHMA MNapamMeTpoB CUCTEMDI
ynpasneHns obbekTamun c ucnonb3oBaHvem [MN[perynatopoB ¢ uenbto
nonyyeHua Tpebyemoro KavectBa ynpasaeHusa. [NAa OLEHKM KayecTsa
ynpaBaeHus MCNONb30BaHbI Bpems nepexoaHoro  npouecca n
nepeperynmpoBaHue. NMocKoNbKY NapameTPUYECKUN CUHTES ABNAETCA C/I0XKHOM
BbIYMC/IUTENBHOM 3agayer M TpebyeT TWATE/IbHOrO aHa/NM3a PACMNONOKEHUA
NONIOCOB M Hynen nepeaaTtoyHom GYHKUMM CUCTEMbl YNpaBieHMA Ha
KOMMNIEKCHOM NAOCKOCTU, aKTya/lbHOW CTAHOBMTCA 334aya BM3yaan3auuu
NPOCTPAHCTBA BO3MOMHbIX MapaMeTpuyecknx peweHuin. MpuBogumTca
aBTOPCKAA MPOrpammHas peanusauma gas BU3yanmsaunn napameTpuyecKkmnx
peweHnr Bcpege  MATLAB  nNpMMEHWUTENbHO K CUHTE3y  CUCTem
aBTOMATUYECKOro ynpasaeHus.

15:00-17:00

Poster Session 4

Enmeiwesa WU.B., Enmeiwies b.K. BO3MOXHOCTb NMPUMEHEHUA CTaHAAPTOB
dyHKUMoHanbHOM 6e3onacHoCcTU Npy npoeKkTuposaHumn AC3U

AHHoTaumaA: O6ocHOBbIBaeTCA HEOBXOAMMOCTb KOMMIEKCHOIO PacCMOTPEHMA
BCEX KOMMOHEHTOB  MNPOEKTUPYeMOi  aBTOMATM3MPOBAHHOM  CUCTEMBbI
B 3alMLEHHOM ucnonHeHun (AC3M) npu oOLEHKe PUCKOB, CBA3aHHbIX
C HafeXHOCTbIO M 6e3onacHOCTbIo. MNpeanaraeTca ¢ 3ToM Lenblo UCMNo/1b30BaThb
cTaHaapT dyHKUMOHanbHoM 6e3onacHocTn TOCT P M3K 61508.

Epwoe A.10., JlykbAHeHKo W.H. AMNAUTYAHO-4acTOTHAA XapaKTepuUCTUKa
NpuBOAA TeXHO/I0rMYeCcKoro obopyaosaHua

AHHOTauua: PaccmaTpuBaeTcss YCTaHOBMBLUMIACA HEPABHOBECHbIA peXum
paboTbl TeXHONOrM4yeckoro obopyaoBaHWsA Ha npumepe $pes3epoBasibHOro
CTaHKa CYMCNOBbIM MPOrPaMMHbIM YNpaBaeHMeM, NPe/CcTaB/JeHHOro B BUAe
MHOTFOMaCcCOBOM TEXHO/IOTMYECKOM CUCTEMbI, @ TaKXKe MmaTemaTnyecKkas moae/b
ONA UCCNefoBaHWA  aMMNIUTYAHO-YaCTOTHOM  XapaKTEPUCTUKM  MOMEHTa
ABUTaTeNa N matemaTuyeckas moaenb ANs UCC/eA0BaHUA YrN0BOM CKOPOCTU
npMBOAa CYy4eTOM [AMHAMMUYECKOM XapaKTepucTMKM npusoaa. [loKasaHa
3aBMCMMOCTb KO3dPULMEHTA AMHAMUYHOCTM TEXHONOTMYECKON CUCTEMbI OT
COOTHOLLIEHMA INEKTPOMArHUTHOM M MEeXaHWYEeCKOM MOCTOSHHbIX BpPeMeHU
ABuraTena nNpuBoAa TeXHONOrMYeckoro obopyaoBaHuA. MpoaHaNN3UPOBaHbI
NOMly4YeHHble aMMNANTYAHO-YACTOTHbIE XapPaKTEPUCTUKM NpUBOAA C y4eToMm
BHELWHEro rapMOHMYECKOro BO3MyLLaloWero Bo3aencTsus. [lpuBeaeHsl
YCNIOBUA BO3HUKHOBEHMA PE30HAHCHbIX CBOWCTB NPMBOAA TEXHOOMMYECKOM
MalwuHbl. [oKasaHa HeobXoAMMOCTb  MCMOAb30BaHMUA  AUMHAMMUYECKOWN
XapaKTepUCTUKN  ABuratens npu  aHanMse  amnAUTYAHO-4YaCTOTHbIX
XapaKTepuUCTUK npmBoda. PaccMoTpeHo BAMAHME MaxOBMKA Ha pPe30HaHCHble
CBOMCTBA TEXHO/IOMMYECKOM CUCTEMBI.
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MapmeiHoe A.A. YcTpoicTBa paa 3apAfAa UM paspaaa aKKYMYNATOPHbIX
6atapeit

AHHoTauua: lNpoBeaeHa cpaBHUTENbHAA OLLEHKa YCTPOWCTB ANA 3apaja U
paspaga akKyMynaTOpHbIX 6aTapei, BbINOJAHEHHbIX Ha OCHOBE YMNpaB/AAEMbIX
TUPUCTOPHbIX M aKTUBHbIX BbinpamuTenei. MpueeaeHbl Gopmybl ANA pacyeTa
napameTpoB paccCMaTPMBAEMbIX YCTPOMCTB. [na peannsaumm npouecca 3apaga
aKKYMyNATOpHOM 6aTapenM nNo 3a4aHHOMY 3aKOHY MPeA/oKeHO BBECTU
B 3aMKHYTYIO CUCTEMY 3apsafa akKyMynaTopHoW 6aTapen oTpuuaTeNbHYIO
06paTHYIO CBA3b NO TOKY U 3aZeP’KaHHY OTpULLaTEIbHYIO 06paTHYIO CBA3b NO
HanpsXXeHuo.

lasniokos B.A., TkayeHko C.H., KosaneHko A.B. Mogcucrema CAMNP nepBUYHbIX
coeAMHEHWIA OTBETCTBEHHbIX 3/IEKTPOYCTAaHOBOK NepeMeHHOro Toka

AHHOTauma: [lpuBeaeHO OMWCaHME MOCTPOEHUA W TexHo/orMm paboThbl
C OCHOBHbIMM MNPOEKTHbIMK Npoueaypammn noacuctembl CAMP nepBUYHbIX
COeAMHEHUN 3NEeKTPOYCTAaHOBOK MEpPeMeHHOro TOKa, OCHOBAHHOM Ha
nnatpopme  npoektupyrowen cuctemol  AutoCAD ¢ ucnonb3oBaHWeMm
3/IEKTPOHHbIX Tabnuy Microsoft Excel. JaHo onucaHne MHPOPMALMOHHOIO,
MaTemaTM4YecKkoro u metoandyeckoro obecnevyeHma noacmctembl. PaccmoTpeH
MeToZ, OonpeaeneHuA MapameTpoB 3KBUBANEHTHOM CXeMbl 3aMeLleHus
rnyboKoMNasHbIX aCUHXPOHHbIX 3NEKTPOABUraTENEMN.

Apmawosa-TenbHuk [.C., CoKkonosa [1.H. Bonpocbl KoopAuWHauuu
$YHKLNOHMPOBAHMA INEKTPOIHEPreTUUYECKOro ceKTopa B Poccumn

AHHOTauuMA: PaccmaTpuBaloTca BOMPOCHI KOOPAMHAUMKU GYHKLNOHUPOBAHUSA
3/IeKTPO3HEPreTMYecKkoro cektopa B Poccuu.  ABTOpbl  MpeacTaBAsAoT
MHHOBALMOHHYIO MOJEe/Nb COCTaBAAIOLWLIEro Mpouecca npu  CTPYKTYpHOW
MOZEepPHU3aUUMN. B KauecTse yBenn4yeHun pocTa aKTUBHOCTU
3/1eKTPO3HEepreTMYeckoro bMsHec-cekTopa npeasiaratoT NoaxoAbl NOCPeACTBOM
COBEPLUEHCTBOBAHMA  npoueccoB:  dopmupoBaHne  GYHKLMOHANBHOIO
KOMMNIEKCa MeponpuAaTUA MO PasBUTUIO 3SNEKTPOIHepreTUYeckonm 6usHec-
cpeabl, NPUHMMAA BO BHMUMAHWE aKTyasibHble 3KOHOMWYECKME TEHAEHUMMU;
BbIPAaBOTKY M MHTErpaumio aganTUPOBAHHbLIX METOL0/0MMYECKMX KOHLEeNnuui
K cnocobam dopmmpoBaHun nporHosa pa3BUTMA MHHOBAaL MM
3/IEKTPO3HEPreTUYECKOrO CEKTOpa; CO3J4aHMe MeXaHM3Ma roCyaapCTBEHHOM
NOAAEPKKM W  KOOPAMHALMM MNPOLLECCOB WMHHOBALMOHHO-HANpPaB/AeHHOWM
TpaHcpopMaL MM 31eKTPO3HepreTUYeckoro busHec-cekTopa Poccuu.

CemeHosa B.A. TeKkywmue pe3ynbtatbl WU OPUEHTUPbI  Pa3BUTUA
3HepreTUyecKoro ceKtopa Poccumn

AHHoTaumA: MNpoBeseH aHanNU3 TEKYWMUX UTOroB AEeATENIbHOCTU POCCUMCKOM
SNEKTPOSHEPreTUKM,  PACCMOTPEHbl  BOMPOCbI  €e  MEepPCneKTUBHOIO
NNIAHMPOBAHUSA N aKTyaNbHbIX HaNPaBAeHUI MOAEPHM3ALNN.
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Eauna T.H., MbinbHukoe B.A. MopenupoBaHue p[enACTBUIA HapyluuTens
MHPOPMALUMOHHOU 6e30nMacHOCTU NpeanpUATUA C UCMNOJIb30BaHUEM ceTei
Metpun

AHHOTaumA: PaccmoTpeH aHanus yrpo3 uHGopmaumoHHoM 6e30nacHOCTU Ha
npumepe  yteyeK  KOHOMAEHUMaNbHOW  MHbOPpMAUMKM,  NpeasoXKeHa
MaTemaTMyeckas MoJe/lb OLEHKW CUeHapueB AeNCTBUM HapywuTenemn
C NOMOLbI0O BEPOATHOCTHbIX ceTel MeTpu. PaccumTaHHbIM pa3mep ywepba
NMOMOMET OLLEHUTb NOTEHLMAIbHO BO3MOKHbI 06BbEeM 3aTpaT Ha MeponpuATUA
no 3awmurte 60NbWMHCTBA O6BEKTOB CUCTEMbI. [lonyyYeHHble pe3ynbTaThbl
BO3MOXHO WCNONb30BaTb MNPU OUEHKe 3aTpaT WM KOHTPOAA CUCTEMbI
6e30nacHOCTK, 4YTO MO3BONAET BbIABUTb Cnabble Mecta M YyA3BUMMOCTM
B PaCCMATPMBAEMbIX KOPNOPATUBHbLIX MHPOPMALIMOHHbBIX CUCTEMAX.

Tumogpeesa E.B., AgoHuH A.H., Ueawyk O.A. MobunbHble cucTembl
BUAEO0HabAl0AeHUA B }KUBOTHOBOACTBE

AHHOTauma: OnucaHbl mobuabHble cUCTEMbI BUAEOHabNOAEHMA Ha OCHOBE
6ecnuNoTHbIX NeTaTeNbHbIX annapaToB, MOOUAbHLIX POBOTOB M PenbCOBbIX
cucTem, MNpUMeEHAeMble B XMBOTHOBOACTBe. [lpuBeaeHbl UX [OOCTOWHCTBA,
HegoCTaTkKM n  obnactb npumeHeHma. OnucaHa penbcosBasa nnatdopma
BnaeoHabnogeHuns, paspabatoiBaemas B HUY «benlY».

EnuHa T.H., MbinbHUKO8 B.A. AHaNU3 anropuTMOB 06HapYKeHUA 06BEKTOB Ha
n3obparkeHuax

AHHOTaumsa: MNpuseaeH 0630p M aHaIM3 aNTOPUTMOB 0BHaPYIKEHUA 06BHEKTOB
Ha PacTPOBbIX M306pa’KeHUsAX Cyd4eTom KX OCobeHHOCTel, npeacTaBieHbl
[OCTOMHCTBA M HEAO0CTaTKM, OCOBEHHOCTU MpUMeEHeHUs, cHOopPMYIUPOBaHDI
OCHOBHble NpPo61embl UX UCNONb30BaAHUA.

17:00-17:30

Closing Ceremony

Saturday, April 18, 2020

11:00-15:00 | Social event

Electronic Format of the Conference

In connection with the adoption of measures to prevent the spread of a new coronavirus
infection, the International Conference "Zavalishin’s Readings 2020" is held in electronic
format. The teleconference will include speeches by leading scientists and discussion of
scientific reports. The teleconference will be implemented on the platform of the Ufa State
Petroleum Technical University. The conference website has a link to the registration page of
teleconference participants.
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Venue and routes
The conference will be organized in the main campus of the Ufa State Petroleum Technical University

(USPTU, Russia, Ufa, 1 Kosmonavtov St.).
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Please take a taxi to get to the University from the Ufa airport (the trip takes about 50 minutes)

or use the transfer provided by the organizers for a trip to USPTU
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Please take a taxi to get to the Azimut Hotel from the Ufa airport (the trip takes about 31 minutes)
or use the transfer provided by the organizers for a trip to Azimut Hotel
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Ufa sights

Ufa was founded as the oldest Russian fortress on the territory of Bashkortostan.

The main symbol of Ufa (and the whole Republic of Bashkortostan) is a monument to Salavat Yulaev,
the national Bashkir hero, sung in Soviet times. It was installed in 1967 on the highest point above the
Belaya River - on Cherkalikhin Hill. The author of the sculpture is S.D. Tavasiev. The sculpture weighs
40 tons and was claimed to be the largest at that time in the USSR. Salavat Yulaev is shown on a rising
horse rushing forward. Dynamism is enhanced by a high pedestal and a well-chosen installation
location. It is especially beautiful here at sunset.

Another attraction of the city of Ufa is the Friendship Monument. It was founded in 1957
and opened in 1965 in honor of the 400th anniversary of the voluntary entry of Bashkiria into Russia.
The monument looks like a composition of two female figures who sit half-turned to each other
and hold laurel wreaths - a symbol of peace. The figures represent Bashkortostan and Russia. Between
them on a bas-relief shows a meeting of the Bashkirs and the Russians, the exchange of letters. At the
foot of the monument the words “Glory to the great fraternal friendship
of the Russian and Bashkir peoples” are inscribed.

Contacts

E-mail: zav-read@guap.ru Web site: http://suai.edu.ru/conference/zav-read/
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The conference is held with the financial support of
the Russian Foundation for Basic Research,
project No. 20-08-20030.
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