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Keynote Lectures

Karsten Bern, Head of Robotics Research Lab, TU Kaiserslautern,
Kaiserslautern, Germany

Lecture Title: Biologically Inspired Bipedal Locomotion — From Control
Concept to Human-Like Biped

Abstract: In the field of humanoid robotics, a rapidly increasing
number of biologically based constructions and algorithms can be
observed to go operational. However, usually they are discussed as an
individual and isolated component. The importance of the component
collaboration is therefore widely missed. Hence, this paper presents
the main biological reasonings throughout the whole development
process of the Compliant Robotic Leg Carl as a whole. It is shown how
the design decisions of the individual components are related to each
other and why this is mandatory in order to achieve a high
performance result.

Evgeni Magid, Professor, Head of Intelligent Robotics Department, a
founder and a Head of Laboratory of Intelligent Robotic Systems (LIRS)
at Kazan Federal University, Head of Russian Chapter of eSystems
Engineering Society, Russia

Lecture Title: Artificial intelligence based framework for robotic search
and rescue operations conducted jointly by international teams
Abstract: Many countries suffer from various natural disasters,
including heavy rains, that are associated with further flood and
landslide disasters. Based on our experiences of different disasters
response we develop a joint international operation framework for a
disaster site management with distributed heterogeneous
UAV/UGV/UUV/USV robotic teams. The artificial intelligence based
information collection system, which is targeting to become a
worldwide standard, contains interaction protocols, thematic mapping
approaches and map fusion processes. The project provides a new
working framework and control strategies for heterogeneous robotic
teams’ cooperative behaviour in sensing, monitoring and mapping of
flood and landslide disaster areas.

Roman Meshcheryakov, Doctor of Technical Sciences, Professor, Head
of Cyber-Physical Lab of V.A. Trapeznikov Institute of Control Sciences
of Russian Academy of Sciences, Moscow, Russia

Lecture Title: Control of hyperlinked cyber-physical systems

Abstract: Main factors of the formation of a hyper-linked cyber-physical
systems and the actual methods control problems in are difficult
problems. It is concluded that the entry into this new technology in the
development of information society-the formation of a hyper-connected
world, it is necessary to widely introduce and develop a theory of optimal
control that can make useful cyber-physical systems in real world. Model
of hyper-linked cyber-physical systems contains object — smart devices,
converter and mathematical bases of functioning.




Grigoriy Panovko, Doctor of Technical Sciences, Professor,

Mechanical Engineering Research Institute of the Russian Academy of
Sciences and Bauman Moscow State Technical University, Moscow,
Russia

Lecture Title: Resonant Adjustment of Vibrating Machines with
Unbalance Vibroexciter: Problems and Solutions

Abstract: The problems of stabilization resonant modes of a
mechanical system oscillations, excited by an unbalanced rotor of an
asynchronous AC electric motor, are considered in the paper. A
numerical algorithm for automatic adjustment to the resonant mode
under conditions of changing technological load is proposed. The
schematic diagram and calculation of the parameters of the debalance
with automatic change of its static moment depending on its rotational
speed is presented.

Vladimir Pavlovsky, Doctor of Physical and Mathematical Sciences,
Professor, Keldysh Institute of Applied Mathematics of Russian
Academy of Sciences, Moscow, Russia

Lecture Title: Modeling of a Multi-linked Wheeled Apparatus Imitating
Movement of Snake-Robots

Abstract: A new class of robotic devices - snakelike robots is
considered. Examples are given, the mechanical and software way of
existence of this type of robots; ways to control them are discussed.
Considerations of their use in the modern world, assumptions about
the further development of these test apparatus are given. Examples
of author model are given as well. The model was named as
robotrain.

Sergey Jatsun, Doctor of Technical Sciences, Professor, Head of
Mechanics, Mehatronics and Robototics Department, South-West
State University, Kursk, Russia

Lecture Title: Problems of Development and Creation of Exoskeleton
Systems

Abstract: Author considers the existing issues of research and design of
assisting exoskeletons of the lower extremities. The spatial multi-
coordinate mathematical model of motion, taking into account the
features of electric drives and properties of uneven surface, is
considered. The kinematic and dynamic model of motion allows to
obtain stable modes of human walking in the exoskeleton. The
obtained theoretical results of the synthesis of the automatic control
system are confirmed on the experimental exoskeleton Exolite.
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Conference Programme

Wednesday, April 17, 2019

15:00-17:00

Registration

Thursday, April 18, 2019

09:00-09:30

Registration

09:30-10:00

Opening Ceremony (Conference Hall SWSU)

10:00-10:30

Keynote Lecture 1: Evgeni Magid

Lecture Title: Artificial Intelligence Based Framework for Robotic Search and Rescue
Operations Conducted Jointly by International Teams (Conference Hall SWSU)
Abstract: Many countries suffer from various natural disasters, including heavy
rains, that are associated with further flood and landslide disasters. Based on our
experiences of different disasters response we develop a joint international
operation framework for a disaster site management with distributed
heterogeneous robotic teams that consist of unmanned aerial, ground, surface and
underwater vehicles. The artificial intelligence based information collection system,
which is targeting to become a worldwide standard, contains interaction protocols,
thematic mapping approaches and map fusion processes. The project provides a
new working framework and control strategies for heterogeneous robotic teams’
cooperative behavior in sensing, monitoring and mapping of flood and landslide
disaster areas. In this paper we present an overview of the system and a first stage
toward robot interaction protocols development and the system modelling within
Robot operating system’s Gazebo environment.

10:30-11:00

Keynote Lecture 2: Patrick Vonwirth, Atabak Nejadfard, and Karsten Berns
Lecture Title: Biologically Inspired Bipedal Locomotion — From Control Concept to
Human-Like Biped (Conference Hall SWSU)

Abstract: In the field of humanoid robotics, a rapidly increasing number of
biologically based constructionsand algorithms can be observed to go operational.
However, usually they are discussed as an individual andisolated component. The
importance of the component collaboration is therefore widely missed. Hence, this
paper presents the main biological reasonings throughout the whole development
process of the CompliantRobotic Leg Carl as a whole. It is shown how the design
decisions of the individual components are related to each other and why this is
mandatory in order to achieve a high performance result.

11:00-11:10

Joint Photography of Conference Participants (Conference Hall SWSU)

11:10-11:30

Coffee break (Room: student cafe, 2" floor)

11:30-13:30

Oral Session 1: Robotics and Automation (Room: -2176)

Sergei Savin, Andrey Yatsun, and Loktioniva Oksana. Footstep Planning for
Bipedal Robots and Lower Limb Exoskeletons Moving Through Narrow Doors

Abstract: This paper discusses the footstep planning problem for bipedal robots and
lower limb exoskeletons. Specifically we consider the case when the robot needs to
move through a door, too narrow to pass through without turning the robot body.
The proposed approach is based on numerical optimization. The fact that the
planner algorithm needs to take into account not only the linear displacements of
the robot’s feet, but also their orientations, makes the problem more challenging,




since the resulting optimization problem becomes non-convex. The paper gives a
detailed description of the proposed algorithms and provides simulation results
that show the validity of these methods.

Dmitrii Kolpashchikov, Viacheslav Danilov, Nikita Laptev, Igor Skirnevskiy,
Roman Manakov, Olga Gerget, and Roman Meshcheryakov. Inverse Kinematics
for Steerable Concentric Continuum Robots

Abstract: Steerable concentric continuum robots are robots with a flexible
structure that able to bend at any point. Such robots consist of tubes inserted inside
each other. The shape and length of the robot can be varied by controlling relative
translations, rotations and bending angles of the tubes. This feature allows them to
operate in confined working areas such as human heart, lungs, nuclear reactors and
so on. However, existing solutions of the inverse kinematics for these robots have
the following problems: high computational cost, singularity problems, complex
matrix calculations, inability to control a robot tip orientation or requirement to go
through the configuration parameters. This paper presents a modification of the
Forward And Backward Reaching Inverse Kinematics (FABRIK) algorithm for multi-
section continuum robots. Particularly, we applied the proposed modification of the
FABRIK algorithm to the steerable concentric continuum robots.

Lyudmila Vorochaeva, Andrei Malchikov and Petr Bezmen. Study of the Jumping
Robot Acceleration Modes

Abstract: A feature of all jumping robots is the presence of a flight phase. During
this phase, the robot’s control system has limited capabilities to correct the robot’s
trajectory. This imposes a problem of finding a robot motion and control law for the
acceleration phase (while the robot still is in contact with the ground and is can be
considered to be fully actuated), as well for the duration of the takeoff such that it
would be possible to perform desired motion of the robot and to achieve the
desired results in terms of the robot’s motion. In this paper, this problem is solved
by forming the desired trajectory for a mass center of the robot during the robot
acceleration phase. The mass center trajectory during acceleration phase is
formulated to allow the robot to reach certain velocity at the time of takeoff.
Furthermore, the velocity vector of a mass center should be directed in a certain
way. The robot control system was developed to provide such movement
trajectory. This control system is based on the modified linear quadratic regulator
(LQR). The study revealed the presence of six modes of acceleration at varying
control parameters: during some modes robot has contact with a supporting
surface at two points which are stationary or sliding on a supporting surface; during
other modes one of two points loses contact with a supporting surface or a overturn
occurs (when a robot takeoff occurs in first moments of acceleration).

Igor Shardyko, Igor Dalyaev, Oleg Shmakov, and llias Nanyageev. Inverse
Kinematics Solution for Robots with Simplified Tree Structure and 5-DoF Robot
Arms Lacking Wrist Yaw Joint

Abstract: With growing number of various robots in the world the task of inverse
kinematics still presents interest for researchers. In this paper we show a group of




robots with similar convenient structure, named simplified tree structure (STS) and
suggest an approach to find a solution for these robots in a simple way. The
approach is demonstrated on the example of a robot with three branches which
can form different kinematic loops. An algorithm is also presented that unifies IK
solution for a 5-DoF arm of certain structure with usual sufficient 6-DoF arm. Both
algorithms are verified on 3-D models in Unity3D engine.

Sergei Savin, Ramil Khusainov, and Alexandr Klimchik. Admissible Region ZMP
Trajectory Generation for Bipedal Robots Walking Over Uneven Terrain

Abstract: In this paper, the trajectory generation problem for a bipedal walking
robot traversing uneven terrain is considered. Most of the well-tested approaches
to walking over flat terrain are based on zero moment point (ZMP) principle, often
in combination with linear inverted pendulum model. These approaches cannot be
directly transferred to uneven terrain, because ZMP conditions require the
supporting surface to be flat and horizontal and with sufficient friction to prevent
feet slipping. In this paper, a way to generalize these approaches to uneven terrain
with unknown tribological properties is given. The approach is based on numerically
checking which starting points for the ZMP and the center of mass trajectories are
admissible for the given terrain. These points form convex regions, which can be
explicitly included in real-time trajectory planning procedures. In order to take into
account the fact that the exact properties of the supporting surface are unknown,
the parameters of the surface can be varied to find robust admissible ZMP regions,
as discussed in the paper. Examples of the use of admissible ZMP regions are given.

Nikita Pavliuk, Ilya Kharkov, Eldar Zimuldinov, and Vladimir Saprychev.
Development of Multipurpose Mobile Platform with a Modular Structure

Abstract: In this paper are explored and developed some ways of modular structure
for-mation of uniform units of MARS robot. Authors review existing solutions and
current state of research in modular robotics field. Further are described concep-
tual MARS robot model, composition and application of units. The prototype in-
cludes three devices, necessary for formation of functional structures: axial rota-
tion unit, wheel-braking unit and gripping-connector unit. Axial mechanism pri-
marily ensures functionality of structures, built of MARS units. Wheel block with
brakes is required for moving and stopping of autonomous units, while connecting
them into a structure. Gripping-connector unit connects MARS blocks via rigid
mechanic connection, which shuts out accidental rotation along the axes of the
structure being formed. There are proposed ways for formation of three basic
modular structures, built of a few autonomous units of mobile auton-omous
reconfigurable system: 1) four-wheeled; 2) serpentine; 3) walking. The first
structure is built of three MARS units, whereas serpentine and walking as-semblies
require ten units each to make functionally capable structures. The re-sulting
functionality of the modular structure depends of number and spatial con-
figuration of autonomous units.




11:30-13:30

Oral Session 2: Robotics and Automation (Room: -2176)

Serikbay Kosbolov, Assylbek Toilybayev, Maxat Toilybayev, Algazy Zhauyt,
Nurshat Uteliyeva, Gulnar Sadikova, and Dana Maksut. Dynamics and Rigidity of
Simulation Control on a 3-DoF Manipulator

Abstract: The problem of dynamic elastic four-link initial kinematic chain (IKC) of
the load-bearing manipulator, which is the basis for various modifications are
considered. Using the Lagrange operator for this system, equations of motion in
matrix form are obtained. To determine the potential energy of an elastic four-link
IKC manipulator, we use the formula for the elastic potential energy of a rectilinear
homogeneous rod of length /. The cross-section of the rod is considered annular or
circular. Solving the system of linear equations of motion on a computer using the
ADAMS program, the results of the movement of links and cargo were obtained.
Kinematics and dynamics are presented for a generic 3 DOFs Initial Kinematic Chain;
with anthropometric data and the dynamics equations, simulations were
performed to understand its behavior.

Dmitriy Ershov, and Irina Lukyanenko. Dynamic Model of Technological
Equipment Drive with S DOFsc

Abstract: The study discusses main techniques of mathematical modeling of the
technological equipment drive, namely the dynamics affecting the parts of an
electromechanical drive in the machine operation. The main assumptions for
moving from an initial physical assembly to its design model with specific research
dynamic tasks set are considered. These assumptions include the following:
rotating kinematic pairs rigid; the rotor, the spindle and the cogwheels absolutely
rigid; the gear clearance negligibly small; the section of the shaft between the rotor
and the cogwheel and the section of the shaft between the cogwheel and the
actuator non-deformable; will neglect the friction forces in kinematic pairs.
Consistently taking into account each of the accepted assumptions, a dynamic
model of a technological system with infinite degrees of freedom (DOFs) is
presented. The dynamic equations of motion obtained on the basis of the analysis
of the kinetic and potential energies of the system using the Lagrange differential
equations are given.

Anton Antonov, Aleksandr Aleshin, Viktor Glazunov, Gagik Rashoyan, Sergey
Skvortsov, Konstantin Shalyukhin, Natalia Kovaleva, and Robert Chernetsov.
Dynamics of a New Parallel Structure Mechanism with Motors Mounted on the
Base Outside the Working Area

Abstract: A parallel structure mechanism with six degrees of freedom and motors
placed on the base outside the working area is presented. Structure of such
mechanism and its operating principle are considered in detail. Model of the
mechanism output link dynamics subject to elastic forces, appearing in its links and
acting on the output link, is given and the equations of motion are obtained.
Example of motion analysis according to these equations is shown. The obtained
results are tested successfully at an experimental set-up.




Vasiliy Pashchenko, Vasiliy Pashchenko, Aleksey Lachikhin, Artem Timoshenko,
Konstantin Shalyukhin, and Sergey Skvortsov. Positioning Error Calculation of the
Relative Manipulation Mechanism Output Link

Abstract: In the present work, the relative manipulation mechanism is considered.
Problems of position analysis are solved. The approaches of calculating the output
link positioning error depending on the drives’ errors and the applied force are
proposed.

Oleg Krakhmalev. Designing Object Diagrams and the Method of Structural
Mutations in Models of Robots’ Manipulation Systems

Abstract: The method of targeted structural mutations in the mechanisms models
is considered, which makes it possible to create approximate dynamic models of
mechanisms, in particular robot manipulation systems, by modifying them.
Modifications are carried out in some places of the dynamic model by replacing the
selected parts of the model with alternative objects. The application of this method
will compensate for the influence of random factors that are not taken into account
by the initial dynamic model obtained by analytical methods.

Victor Zhoga, Victor Dyashkin-Titov, Ivan Nesmiyanov, and Andrey Dyashkin.
Algorithm to Synthesize Control Force for Tripod Manipulator Drives

Abstract: The paper presents an algorithm for synthesizing the control forces of a
tripod-based manipulator, for which it uses a mathematical dynamics model where
control-element masses are taken into account. There have been obtained
dependences of the programmed forces of drive motors when moving the grabber
on a spatial straight line. The control efforts of tripod manipulator actuators are
generated by solving the inverse dynamics problem by means of an acceleration
control algorithm. Actuator control loops are synthesized while algorithmizing the
trajectory control. The algorithm to stabilize the programmed gripper motions as
set in a parametric form is synthesized by the assigned trajectory using feedback
sensor signals. The parameters of the equations characterizing the character of
dynamic errors change allow to change the characteristics of manipulator
controlled movements.

11:30-13:30

Poster Session 1 (Room: -218)

Roman lakovlev, Alexander Denisov, and Ryhor Prakapovich. Iterative Method
for Solving the Inverse Kinematics Problem of Multi-Link Robotic Systems with
Rotational Joints

Abstract: Creation of methods solving the inverse kinematics problem for an
arbitrary robotic system (RS) and development of software implementation of
which could be used without significant changes and a loss of quality in various
systems is actual task for much robotic research. In this paper, we propose an
iterative inverse kinematic solution method with a novel representation concept
for a robotic multi-link system from the standpoint of kinematics. The global
coordinates are used for each single joint positioning together with the coordinate
system that is responsible for the orientation. The main part of the work is devoted
to the developed method and algorithms for solving the inverse kinematics
problem, which are suitable for robotic systems with joints that are incapable of full
spatial motion. The developed solution of inverse kinematic takes into account the




features of the proposed concept of robotic systems representation and is based
on the modernization of the heuristic algorithm FABRIK (Forward and Backward
Reaching Inverse Kinematics).

Vasiliy Pashchenko, Artem Artemyev, Anton Antonov, Gagik Rashoyan, Robert
Chernetsov, and Evgeniy Ulyanov. Inverse Dynamics Problem Solution for the
Combined Relative Manipulation Mechanism with Five Degrees of Freedom
Abstract: The article deals with actual questions about the dynamic models
construction for combined relative manipulation mechanism with five degrees of
freedom. Since the relationship between the generalized coordinates and the
output link position of the combined relative manipulation mechanism is often
implicit, one of the important issues is the choice of these generalized coordinates.
The system of motion equations for the considered mechanism was obtained, and
the inverse dynamics problem was solved.

Quyen Vu, and Andrey Ronzhin. A Model of Four-Finger Gripper with a Built-in
Vacuum Suction Nozzle for Harvesting Tomatoes

Abstract: Agricultural grippers used for harvesting tomatoes are analyzed. The
related works and technical means implemented for end-effectors are investigated
to identify the requirements for a suitable gripper. Various types of clamping and
removing methods for designing end effectors are used in modern prototypes.
Some failure cases, when haversting tomato using plucking method, are discussed.
Advancement of vacuum suction nozzles, selection of diameter and suction force,
rotation and movement of the end-effector on the success rate are described.
Based on the analysis of existing end-effectors, various types of tomatoes
processing methods, advancement of vacuum gripper the four-finger mechanical
module with a built-in vacuum module was developed for tomato picking.

Eugene Larkin, Aleksandr Privalov, and Vitali Titov. Synchronized Relay-Races as
the Basic Model of Complex Machinery Production

Abstract: Approach to enterprise operation modelling, which includes, from one
side, description of manufacturing subassemblies, units, accessories, etc., and
installation it into the product, from other side, market relations, which the
company enters when sale the product, is worked out. Approach is based on next
theories: theory of semi-Markov processes, theory of Petri Nets and theory of relay-
races. Competing enterprises are performed with Petri-Markov net, subnets of
which simulate production manufacturing, while net as a whole simulate market
relation. Formulae for forfeit calculation, which participant of team, which do his
job better, receives from participants, who are not so successful, are obtained. To
describe outer operation of enterprise, Petri-Markov net is transformed to K-
parallel semi-Markov process.

Kyaw Phyo Wai, Alexander Rukavitsyn, and Thu Rain. Development of the
Method of Generating Programmed Trajectories of the End Effector of a 3D-
Printer for Additive Technologies Based on a Spatial Manipulation Mechanism

Abstract: This article presents the results of the development of a robotic complex
that performs the additive technologies based on a spatial manipulator. The quality
of three-dimensional printing depends on the continuous movement of the end




effector — an extruder, along a trajectory that is set in the generalized coordinates
or in the Cartesian space. In this paper, we proposed a method for the generating
programmed trajectories of the end effector of the manipulation mechanism by
specifying a set of node points, the movement between them is carried out along
straight-line movements. To complete this purpose, the inverse kinematics problem
of position is solved at each time instant. The developed algorithm was
implemented in the MATLAB that allowed determine the values of the generalized
coordinates, velocities, accelerations and forces during the motion of the links
corresponding to the given points of the trajectory in spatial manipulator
configurations.

Fanil Khabibullin, Ildar Saitov, and Illyas Bagautdinov. Power Analysis of the
Mechatronic Device Drive Developed on the Bennett’s Mechanism

Abstract: This article discusses the Bennett parallelogram and the Bennett
antiparallelogram used as drives for the innovative crushing device. To study the
dynamic parameters of the mechanism, fixed and moving coordinate systems are
defined. Because of the obtained dependences, a balancing moment on the drive
crank is determined. The obtained equations allow determining the balancing
moment during the synthesis of the mechanism.

Alexander Prutzkow. Object-Oriented Programming Robot Refactoring and its
Effectiveness Estimation

Abstract: Robots are controlled by programs including object-oriented. Time to
time object-oriented programs need to be refactored in different ways. For
example, the use of the switch statement is not good practice in programming,
since it complicates program maintenance. It is therefore necessary to discover
better alternative to it and how to refactor it to the alternative. Alternatives are the
if statement and Java enum. The known approaches are not scientifically justified
and don't estimate effectiveness. It introduces criteria of comparison and metrics,
measuring proximity to this one. It measures common modification actions with the
switch statement and its alternatives by metrics and compare. These actions are to
add new the switch statement with the same set of values, to add and to delete a
case and a value of the switch statement. Actions for switch consist basically in
changing methods with the switch statement. Actions for Java enum consist in
adding methods, but not in changing them. So it estimates effectiveness of switch
refactoring and conclude Java enum is better alternative to the switch statement.

Dmitrii Levonevskii, Olga Shumskaya, Alena Velichko, Michael Uzdiaev, and Dmitrii
Malov. Methods for Determination of Psychophysiological Condition of User
Within Smart Environment Based on Complex Analysis of Heterogeneous Data

Abstract: Smart Environments (SE)’ implementation provides great possibilities and
services for users. But also such systems can be potentially harmful in terms of
destructive behavior that can be met in this kind of informational space. In this case
it is important to prevent such information from users, especially from children. To
solve this problem, it is necessary to analyze all available information in such
systems: video (images), text and audio. In this paper the review of state-of-the-art
methods of data analysis from different modalities is presented. Also the way of




transfer learning technique implementation of heterogeneous data analysis is
proposed.

Juliana Tsybulskaya, Nikita Permiakov, Pavel Drugov, and Alexander Denisov.
Sound Source Localization Based on the Simple Cross-Correlation Method and
Probabilistic Neural Networks

Abstract: In this paper, we present an improved method for estimating the distance
to a sound source and localizing a sound source in three-dimensional space, based
on a simple correlation approach with training of a neural network. This new
algorithm provides an estimate of azimuth and elevation of angles in free space
using four microphones. The proposed method is tested using simulation and
compared with the method of simple cross-correlation. It allows to localize sound
sources in free space with an accuracy of up to 93%.

Dmitry Dudarenko, Artem Kovalev, Ivan Tolstoy, and Irina Vatamaniuk. Robot
Navigation System in Stochastic Environment Based on Reinforcement Learning
on Lidar Data

Abstract: In this paper we present an approach ensuring efficient path finding by a
robotic platform among static and dynamic objects in a stochastic environment. The
approach utilizes data from two-dimensional laser scanner (lidar) that are fed to
neural network for reinforcement learning. The network is trained based on a
three-dimensional room model that contains from static objects such as walls, floor,
stairs, and random dynamic objects, moving in this space along paths. The output
data of the trained network represent the next move of the robotic vehicle on its
way to the destination point in the room. The presented approach enables the
robotic platform to reach the destination point, accounting for special features of
the obstacle in the path using data that is taken from the two-dimensional lidar
within a certain timeframe.

Andrey Kostoglotov, Sergey Lazarenko, Roman Hady, and Konstantin Gufan.
Algorithm for Operational Processing of Radar Information Under Conditions of
Structural Uncertainty

Abstract: The article deals with the problem of estimating the parameters of motion
under conditions of disturbances in the measurement process, which are caused by
missing data, misses in measurements, etc. in the operation of radar systems. High
accuracy, stability and a small amount of computational costs in comparison with
the widely differs algorithms for estimating the combined maximum principle. The
use of adaptive models of the combined maximum principle ensures the synthesis
of discrete algorithms for estimating the parameters of disturbed measurement
processes. On the basis of numerical simulation, a comparison of their effectiveness
with common filters was carried out according to a number of criteria. Increasing
the efficiency of the functioning of radio engineering systems on the basis of solving
the problem of synthesizing discrete algorithms for estimating the parameters of
perturbed measurement processes by the combined maximum principle makes it
possible to eliminate the divergence of computational estimation procedures
because of the inadequacy of the structure of the mathematical model of motion.
The results of the numerical simulation showed that, in comparison with the
Kalman filter and the "alpha-beta" filter, the discrete algorithms for estimating the




combined maximum principle under the conditions of the measurement process
disturbances provide an increase in the efficiency of the operation, which is
characterized by accuracy, wiring factor, coefficient of false paths, averaged
lifetime of false trails.

Nikita Korobov, Oleg Shipitko, Ivan Konovalenko, Anton Grigoryev, and Marina
Chukalina. SWaP-C Based Comparison of Onboard Computers for Unmanned
Vehicles

Abstract: When designing an autonomous vehicle, the Size, Weight, Power
consumption, as well as Cost (SWaP-C) of an onboard computer are strictly limited.
At the same time, modern algorithms of localization, computer vision, and
mapping, which must be run to ensure autonomy, can have high computational
complexity. This article proposes a method, which analyses SWaP-C factor as well
as a performance of modern onboard computers to establish restrictions on the
space of computers that meet the required limits. To achieve that, the dataset of
existing embedded computers is collected, the mathematical model of an onboard
computers is suggested. Based on the proposed model the Pareto optimal set is
found. It is shown that the size of the set of computers required to be considered
after optimization is on average five times smaller than the initial set.

H.E. CkpblnbHUKo8, A.B. PEOopos. IK30CKeNeT ro/IeHOCTOMNHOro CyCTaBa Ye/loBeKa
AHHOTaUMA: B cTaTbe paccmMaTpUBAOTCS BO3MOXKHOCTM NMPUMEHEHMA 3K30CKeNeTa
ro/IeHOCTOMHOrO CcycTaBa ANs peabunuTauum NOBPEXKOEHWIN, MNOJYYEHHbIX BO
Bpema 3aHATUI crnopTom. [pou3BeaeH aHanM3 CYLWECTBYIOLWMUX KOHCTPYKUMNA.
Pa3spaboTaHa W paccuMTaHa KOHCTPYKUMA MOBMNbHOrO YCTPOMCTBA C TPeEMS
aKTUBHbIMK cTerneHAMKU cBoboabl. BblibpaHbl NPUBOAbI M KOHCTPYKLMOHHbIE
KOMMOHEHTbI UCXOAA U3 TEXHUYECKUX TPeboBaHWA.

A.A. lTocmonbHsil, A.B. Mans4yuko8. 0cO6€HHOCTU KOHCTPYMPOBAHUA IMHENHDbIX
NpPUBOA0B 3K30CKeNeToB

AHHOTauuA: [lpy Cco34aHMM  pPeabUIUTAUMOHHBIX YCTPOMCTB, TaKUX KakK
3K30CKe/ieTbl, 0COOYIO PO/ib UTPAtOT TaKMe NapaMeTpbl KaK HaAeXHOCTb, TOYHOCTD,
nosTopsemoctb, 6e3onacHoctb. B paboTe npeactaBneHbl  pe3ynbTaTbl
NPOEKTUPOBAHUA IMHEMHOIO NPMBOAA PEABUIMTALLMOHHOIO 3K3/10CKeIeTa M Ha ero
npumepe NOKa3aHbl XapaKTepHble OCOOEHHOCTU MpOLLecca KOHCTPYMPOBAHUS
noao6HOro poaa yCTpomcTB.

C.A. Cepukos, C.B. ConéHbili, B.®. lLluwnakos, O.A. ConéHas, E.A. Cepukosa,
A.A. Muxaiinos. CucTema MHEPUMANbHOTO ynpaB/ieHUA pPO60TOTEXHUUECKUM
NpoTe3oM BEPXHUX KOHEYHOCTEN ANA BbICOKUX yCceueHUM

AHHOTauuA: B ctatbe onucaH npouecc pas3paboTKM cUCTEMbl MHEPLMaNbHOrO
ynpasneHua. lNpuseneHbl MeTon, ynpasBaeHUA, CTPYKTYPHaA CXema, anroputm
paboTbl CUCTEMbBI M Pe3yNbTaTbl UCMbITaHWIA.

A.E. Kapnos. MopgenupoBaHMe npouecca B3aMMOAENCTBUA YeNoBeKa U
3K30cKeneTa

AHHoTauumsA: CTaTbA NocBALLEHA pa3paboTKe CTPYKTYPHOM CXeMbl B3aMMOAEeNCcTBUA
4esIoBEKA M IK30CKeIeTa, a TaK¥Ke CO3AaHUI0 PACYETHOM CXeMbl U MaTEMATUYECKOM




moaenu, onmcusarom,eﬁ ABUXeHMe YenoBeKa n aK30cKeneTa. B Kayectse moaenm
yenoBeKo-MallMHHOro MHTepd)eﬁca MCNOJZIb30BaHa moAesib dounxTa.

A.A. Camoghanos. KuHemaTuuecKoe moaenupoBaHue peabuantTauUoHHOro
TpeHaXKépa ANa BEPXHUX KOHEYHOCTeN

AHHOTauuA: B cTaTbe npeacTaBNeHO WUCCAeAOBaHME W MOAENMPOBaHWE
KMHEMATUYECKUX XapPaKTEPUCTUK MEXATPOHHOro moaynsa peabuantaumMoHHOro
TpeHaxepa ANA BePXHUX KOHEYHOCTEN, BbIMOJHEHHOE C MOMOLLbIO MPOrPaMMHOro
naketa Mathcad.

E.B. Casenbesa, A.A. lNocmonbHsili, A.E. Kapsios. MpomMbllNeHHbI 3K30CKeneT
ONA CTPOUTENbHbIX TEXHO10r A

AHHOTauumA: B cTaTbe paccmMaTpmMBaAETCA BO3MOMKHOCTb MPUMEHEHMA 3K30CKENETOB
ANA CTPOUTENbHbIX Npoueccos. MpueoauTca KnaccudmKkauma obLecTponTeNbHbIX
paboT No 3HeprosaTpaTHOCTM, OMUCaHWE 3K30CKesneTa, pacyeT UsnMyeckon
ANHAMUYECKOM HarpysKu.

A.B. Maneyukos, M. . LLlepbaKkosa. K Bonpocy 0 B3aMMOOTHOLUEHWUU YeNOBeKa
1 poboTta B coBpeMeHHOM mMmuUpe

AHHOTauuA: B gaHHOM cTaTbe 3aTPOHYTa Takaa Nnpobiema, Kak B3aMMOOTHOLLEHME
MeXKy Yes0BEKOM U POBOTOM, TaK e HayKa, KoTopasa U3yvaeT JaHHyo npobnemy
— 3proHomuKa. [MpuBedeHbl YeTbipe noaxoda Ana obecneyeHnsa bHesonacHoM
COBMECTHOM paboTbl YenoBeKa n poborTa.

H.O. Kpaxmanes. MartematnuecKaa mMopgesb MeTOAa KalMOPOBKU UeHTpa
MHCTPYMEHTA NPOMbILLZIEHHOro poboTa

AHHOTauuA: B cTaTbe pPacCMOTpPeH MeTod Ka/JMOPOBKM LEHTPa MHCTPYMEHTa
NPOMbILLIEHHOrO PO60Ta, COrNAaCHO KOTOPOMY LLEHTP KaMbpyemoro MHCTPyMeHTa
ABaXabl NOABOAUTCA K 3aKpen1eHHOMY HaKOHEYHUKY C Pa3HbIX CTOPOH.

B.E [llasnosckuli, M.B. AHOpeesa, H.B. [lemposckad. MopgenupoBaHue
MHOro3BeHHOro KOeCHOro annapara, MMUTUPYIOLLLEro ABUXKEHUe pobo3mei
AHHOTaumA: PaccmoTpeH HOBbIN Knacc poboTOTEXHUYECKUX YCTPOMUCTB — POobOTbI-
amen. lpuBedeHbl NpUMeEpPbl, OOCYKAATCA MEXaHUYEeCKMA W NPOrpaMmHbIN
cnocob cyL,.ecTBOBaHWA AaHHOrO Tuna pPoboToB, Cnocobbl ynpaBieHUA UMMU.
PaccmaTpuBaloTcA NPUMEHEHUs UX B COBPEMEHHOM MUpe, NPesnosioKeHUs o
AanbHenlem pasBUTUN AAHHOTO HanpaBaeHUA.

A.A. 3aliyes. Anroputm ynpasneHua nonetom BMJIA ana 3agaum cnexeHua 3a
ABUXKYLWMMCA 06bEKTOM

AHHOTaumuA: B ctratbe 0630pHO paccmMaTpPMBAOTCA PEXMMbl aBTOMATUYECKOro
yNpaB/eHMA NoJIeTOM KBagpaKonTtepa, Ha KOHKPETHOM Mpumepe aHanmsmnpyeTca
pa3paboTKa cucTeMbl yNpaBaeHUA PEXMMOM NOJETa, a TaKKe NPUBEAEHO O4HO U3
pelleHni 3aga4m cnexkeHma BMJ1A 33 ABMKYLLMMCA NO 3em/ie 06BEKTOM UCMOb3YA
METObl KOMMbIOTEPHOrO 3peHus. TakkKe npeacTaB/ieHbl CNOCobbl MAeHTUOUKAUNM
06beKTa Ha M306paxKeHuu, MoJy4eHHOM C MOMOLLBbI (PPOHTANbHON Kamepbl,




3aerI'Il'IeHHO[;I Ha /1eTaTe/ibHOM annapaTte, PaCCMOTPEHbI a/ITOPUTMbI HaxXoXAeHUA
pacctoAHnA 0o obbekTa npecneaoBaHMA N PpacCTtoAHMA 00 3eMJIN.

B.A. MbinbHuKos, T.H. EnuHa. KcnepTHaA cucTema oueHKU MHPopmaunoHHOM
6e3onacHocTu obaauHoro cepsuca

AHHOTauumsA: B cTaTbe NpeasiorKeHa 3KCcnepTHan cMcTeMa s oLeHKn 6e3onacHoCcTH
obnayHoro cepBuca Ha OCHOBE TEXHONOMMU HEeNpOo-HevyeTKUx ceteit. MNpeanoxeH
CBOAHbIN MHTErpanbHbIA NoKasaTeslb MHPOPMaLMOHHOM 6e30MacHOCTN CUCTEMBI,
paccYyMTbiBAaEMbI Ha OCHOBE rPYNNOBbIX MOKa3aTesen, «B3BELEHHbIX» C Y4ETOM UX
3HAYMMOCTW.

A.H. bbiKos. Ucnonb3oBaHUE CKAaHUPYIOLLUX J1a3epPHbIX Aa/IbHOMEPOB B KauecTse
CEHCOPOoB ANA HaBUrayMm mobunbHbIX poboToB

AHHOTauuA: B cTatbe npeactasneH o6WMA 0630p TEXHONOTUW N1IA3EPHOTO
CKaHWPOBaAHMA 0OBEKTOB B NPOCTPAHCTBE, PACCMOTPEHbBI METOAMKU U YCTPOMCTBA,
peanusylowme 3Ty TEXHONOTMIO M NpuUmeHslowmeca B MOBUAbHbIX
POBOTOTEXHUYECKUX KOMIIEKCAX.

13:30-14:30

Lunch break (Banquet hall «Dining room SWSU»)

14:30-15:00

Keynote Lecture 3: Roman Meshcheryakov.

Lecture Title: Control of Hyperlinked Cyber-Physical Systems (Conference Hall
SWSU)

Abstract: The article approaches the use of the unmanned aerial complex
application for fire safety systems on the basis of a mobile gas analyzer (MGA),
installed on a flying platform. A method is proposed for planning the trajectory of
movement of the aerial complex, based on a convertiplane, towards a source of
combustion and modeling its modes of motion associated with early detection of
combustion sources attributed to sensing the space and estimating the CO
concentration scope. A method for determining the coordinates of the source of
combustion, implemented with reference to a mobile gas analyzer, has been
described. A flight algorithm in the direction of the source of combustion has been
developed, combining both types of movement along straight lines and motion in
circles.

15:00-17:00

Oral Session 3: Robotics and Automation (Room: -2176)

Petr Neduchal, and Milos Zelezny. Frontier Detection in Consecutive Grid Maps
with Set Reduction

Abstract: The paper deals with the problem of frontier detection. The main
contribution of the paper is an approach for reducing a set of detected frontiers. All
maps in the paper are assumed to be 2D occupancy grid maps. The detection
algorithm is based on computing fused map from the maps obtained in the last two-
time steps. Frontiers are detected in the fused map instead of the current map.
Moreover, the set of detected frontiers is then reduced by applying two restriction
rules. The proposed algorithm is verified in the experiment performed in the
simulation environment. The results are compared with a basic naive detection
approach and with an approach which does not apply the reducing step.




Aufar Zakiev, Ksenia Shabalina, Tatyana Tsoy, and Evgeni Magid. Pilot Virtual
Experiments on ArUco and ArTag Systems Comparison for Fiducial Marker
Rotation Resistance

Abstract: Growing number of researches and industrial projects use fiducial
markers for scientific and commercial purposes. Large number of different fiducial
marker types and difficulty of their comparison make impossible to reasonably and
properly select a fiducial marker system for a particular task. This paper presents
efficient approach to compare different marker systems in virtual ROS/Gazebo
environment and results of our pilot experiments that were conducted with ArUco
and ArTag markers. The presented results show difference of marker systems with
regard to their resistance to rotations. Experiments were designed in a special way
that maximally eliminates external environment influence, including light
conditions, camera resolution, sensor noise, distance between a camera and a
marker, etc. In total over 500,000 experimental outcomes were analyzed and
interpreted to collect statistically significant amount of data.

Viktor Varlashin, Anna Semakova, and Oleg Shmakov. Real-Time Surround View
System for Mobile Robots

Abstract: The problem of increasing the adequacy of environmental perception by
the operator of a mobile robot in remote control is discussed. A real-time surround
view system for mobile robotic systems based on cameras with overlapping fields
of view and fisheye-lenses is proposed. A prototype of the surround view module is
developed. The features of the architecture and software of the surround view
system are determined. The algorithms for determining the intrinsic parameters of
cameras and distortion correction using new models for describing the distortion
of wide-angle and ultra wide-angle lenses are analyzed. Algorithms for finding the
extrinsic parameters of cameras, as well as homography matrices, are implemented
via invariant descriptors; static homography matrices are used for stitching images
into a panorama. Algorithms of blending the overlapping regions of the frames are
analyzed and implemented. The methods of projective geometry and augmented
reality are discussed to obtain a third-person view. A variant of the surface for
projecting a panorama of a surround view is proposed. The software is
implemented using cross-platform game engine Unity. Directions for further
research are also represented.

Denis Ivanko, Dmitry Ryumin, Irina Kipyatkova, Alexandr Axyonov, and Alexey
Karpov. Lip-Reading Using Pixel-Based and Geometry-Based Features for
Multimodal Human-Robot Interfaces

Abstract: Automatic lip-reading (ALR) is a challenging task and a significant amount
of research has been devoted to this topic in recent years. However, continuous
Russian speech recognition still remains a not well-investigated area. In this paper
we present the results of Russian visual speech recognition (VSR) system with using
pixel-based and advanced geometry-based features. A HAVRUS video database,
comprising of 4000 utterances of continuous Russian speech, collected from 20
speakers, is used in this study. Pixel based features (Principal Component Analysis-
based or PCA) and Geometry based features (Active Appearance Model-based or
AAM) were used for the feature representation and a Gaussian Mixture Hidden
Markov Models (HMM) were used for classification. Our evaluation experiments




show a significant improvement (up to 9%) in recognition accuracy by using
proposed geometry-based features when compared to pixel-based PCA features.
The combined VSR is planned for the future studies to augment the performance of
audio based Automatic Speech Recognition systems in Human-robot Interfaces.

Igor Proskuryakov, Alexander Gufan, Roman Hady, and Konstantin Gufan. The Use of
Convolutional Neural Networks in Invariant Image Recognition

Abstract: The paper investigates the issue of effective selection of methodological
and mathematical bases for the implementation of an invariant image recognition
system with regard to the requirements of solving problems of artificial vision using
such system under the conditions typical for applied robotics, particularly, limited
computational resources and the impossibility of optimizing the execution of
algorithms due to the parallelization. It is shown that convolutional neural networks
are the preferred basis for such systems. A model of such system has been
implemented, its technical parameters and parameters for the efficiency of solving
problems of invariant image recognition using such system have been investigated.

Dmitrii Malov, and Maksim Letenkov. Synthetic Data Generation Approach For
Face Recognition System

Abstract: Users’ identification within Smart Environments (SE), so to organize
functioning of all services efficiently. One of the most popular way to recognize a
user is by his or her face. It's necessary to have as large dataset as it’s possible to
train an accurate classifier, especially if deep neural networks are being used. It’s
expensive to organize representative dataset manually — to take a photo of every
person from every possible angle with every possible light condition. This is why
generation of synthetic data for training a classifier, using minimum real data is so
urgent. In this paper we propose the approach for generation synthetic user’s face
images with different head rotation and lightning conditions.

15:00-17:00

Oral Session 4: Robotics and Automation (Room: -217a)

Ozhan Bingél and Haci Mehmet Giizey. Sliding Mode Control for a Quadrotor
UAV Transporting a Cable Suspended Payload

Abstract: In this study, a second order sliding mode control (2-SMC) strategy has
been developed to control a small quadrotor UAV with a suspended payload. It is
shown that the existence of a load will cause an oscillation on the system and its
movement will remarkably change the dynamics of the quadrotor. In order to
overcome this, an upgraded 2-SMC has been suggested to ensure the stability of
the system. Firstly, mathematical model of the quadrotor suspended payload
system is derived based on Lagrange approach then suggested controller is
designed and stability of the system is proved by Lyapunov theory. Finally numerical
simulations carried out to demonstrate robustness of proposed method.

Oliver Jokisch. A Pilot Study on the Acoustic Signal Processing at a Small Aerial
Drone

Abstract: This contribution deals with the acoustic signal processing at an
unmanned aerial vehicle (UAV, aerial drone) to gear up for intuitive user interfaces
including speech commands. The sound and speech signal processing at flying
drones is complex because of rotor and related noises. The signal processing has to




consider various sound sources, such as noise which disturbs the analysis or “useful
signals” like speech commands and other external signals that might characterize
environmental objects. The article describes simple measurement scenarios to
directly record acoustic signals including noise at a flying or an affixed drone with
external microphones in different positions, based on indoor and outdoor
experiments, to analyze the influences of microphone position, flight maneuver and
environment in the spectrogram or power-density spectrum. The blade passing
frequency (BPF), the motor rotation speed and the associated harmonics pose the
dominating effects in the dronerecorded signals, which are post-filtered to increase
the signal-to-noise ratio (SNR) for different use cases, e.g. to feed a speech
recognizer with word commands. The article concludes with a draft conception for
an improved acoustic analysis by integrating a microphone array.

Mikhail Khachumov. A Rule-Based Approach for Controlling UAVs Formation Flight

Abstract: In this paper, we formulate the problems of forming a desired structure
and controlling the obtained formation for a group of unmanned aerial vehicles
(UAVs). Two general solution schemes of the formulated problems are proposed
and the mathematical apparatus for forming and controlling the desired formation
is given. First scheme implies optimal assignment of UAVs to goal positions in the
desired formation, collision avoidance by sequential modification of the basic plan
and planning ideal trajectories. As an alternative scheme, we propose to apply
Kohonen network algorithm extended by a mechanism for detecting collisions.
When necessary trajectories are obtained, an original rule-based approach is
applied that comes down to pursuing a target, which simulates the reference flight.
Each UAV in a group implements behavioral strategies for maintaining formation
flight and avoiding collisions in the restless atmosphere. In the experimental part,
we present simulation results of controlling the formation of several unmanned
aerial vehicles.

Sergey Efimov, Oksana Loktionova, and Oksana Emelyanova. Motion Control
Algorithm of a Mobile Gas Analyzer of the Fire Safety System

Abstract: The article approaches the use of the unmanned aerial complex
application for fire safety systems on the basis of a mobile gas analyzer (MGA),
installed on a flying platform. A method is proposed for planning the trajectory of
movement of the aerial complex, based on a convertiplane, towards a source of
combustion and modeling its modes of motion associated with early detection of
combustion sources attributed to sensing the space and estimating the CO
concentration scope. A method for determining the coordinates of the source of
combustion, implemented with reference to a mobile gas analyzer, has been
described. A flight algorithm in the direction of the source of combustion has been
developed, combining both types of movement along straight lines and motion in
circles.

Sergey Jatsun, Boris Lushnikov, Oksana Emelyanova, and Andres Santiago
Martinez Leon. Investigation of Oscillations of a Quadcopter Convertiplane in
Transient Mode in the Vertical Longitudinal Plane

Abstract: The present paper deals with the issues of mathematical simulation of the
convertiplane motion with controlled electric drives and tilt rotors (propellers)




executed on a quadcopter pattern. The computational scheme has been introduced
and differential equations describing the controlled motion of the vehicle in the
vertical longitudinal plane have been derived. Simulations of the convertiplane
motion in transient modes have been carried out. It has also been revealed that the
main rotors deviation in a complex electromechanical system. It has also been
found that the main rotors deviation in a complex electromechanical system leads
to the related oscillations. The range of the controller parameters, in which these
oscillations in the transient period subside and the quadcopter restores the
equilibrium state has been determined.

Alexander Shurygin, Daniil Meleshchenko, Vladimir Masyuk, and Dmitrii
Andreev. Features of Designing a Dual-Circuit Control System Robotic Drive
Abstract: In the article we research and develop a control system for robotic drive
on the basis of the relay control. We present a rationale describing the reasons for
which we have chosen a drive based on a DC motor. We describe the general
approach to building a drive control system. We present the principle of operation
of the relay controller and describe its operation in the used two-loop control
system. Also we describe a method of obtaining of experimental data. We
demonstrate the developed installation and we describe its components. The
article presents and analyzes the results of the experiments. We carry out an
analysis of the accuracy of the synthesized control system and provide the
appropriate conclusions.

15:00-17:00

Poster Session 2 (Room: -218)

B.A. Amumpues, A.C. AuyyH. Anroputm ynpaB/eHUA 3K3O0CKeNeTom npu
BbINOJIHEHUUN PEAbUNUTALMOHHDBIX YNPaXKHEHWUIA

AHHOTauuA: B cTaTbe npeactaBneH peabuamMTaumoHHbIN 3K30CKeNeT, onpeaeneHa
OflHa M3 33434 ero MCrnosib3oBaHWA, ONUCaH aaroOpUTM ynpaB/ieHUA annapaToMm.
MprBeaeHbl NPUHLMMbI yNpaBaeHNa poboTom, OnMcaHbl ero OCHOBHbIE MOAY/N,
BO3MOHOCTM U NPUBEAEHbI HEKOTOPbIE U3 CLLEeHAaPUEB UCMOb30BaHMA.

B.A. [asbioos, 1.A. beameH. IPproHOMMKa NPOMbILIEHHOTO 3K30CKeneTa Ha
OCHOBE 3KCNEePUMEHTA/IbHbIX AAHHbIX

AHHOTauuAa: B cTatbe npuBeAeHO oOnNUcaHWe MOZENAN  MPOMBbILWJIEHHOTO
9K30CKeieTa C 3proHOMMUKOM pa3paboTaHHOM Ha OCHOBE SKCNEPUMEHTAbHbIX.

B.M. AHmunos, [1.A. be3smeH. T[pumeHeHUe ceTeBbiX TEXHONOINA B
poboToTeXHMUECKUX cucTemax

AHHOTauuA: B cTaTbe paccmaTpuBaeTCA BO3MOXHOCTb MPUMEHEHUA CeTeBbIX
WMHTEPHET TEXHOJIOTUI B COBPEMEHHbIX POBOTOTEXHUYECKUX cucTemax. NpusoanTcs
BCE MOJIOXKUTENbHbIE W OTpULATE/bHble CTOPOHbI MCMO/b30BaHMA AaHHbIX
TEXHONOTUI B pOBOTOTEXHUYECKUX CUCTEMAX.

A.C. TlleuypuH, O.B. EmenbaHosa. Cucrema ynpasieHUA ABUXKEHUEM
opHuTOonTepa ¢ nomoubto PID — perynaropa

AHHoTauuAa: B paborte paccmoTpeHbl yHKUMOHanbHaa cxema pobota —
opHUTONTEpa, CUCTeMa YNpaBAeHUA W peryinposaHne ¢ nomouwbio PID —
perynatopa.




E.H. lonumos, E.A. Tumodpees, [I.B. ApoHuUH. KuHemaTuyeckuii aHanus
ABYXCEKLMOHHOrOo KoJiecCHoro pobora

AHHOTaumuA: B craTbe npeasiodkeHa KUHemMaTuyeckas cxema MobuabHoro
ABYXCEKLUMOHHOIO KoJsiecHoro pobota. Kaxpasa cekuma npeacTaBnser cobow
TPEXKOJIECHYIO MOBUAbHYIO NAAaTPOPMY C ABYMSA HE3aBUCUMO MOTOPM30BaHHbIMM
COOCHbIMW KOMIECAMU U OAHUM MACCUBHBIM KOMIECOM, CEKLIMU COEANHEHbI MeXKAY
Co60iM UMANHOPUYECKMM LWAPHUPOM. OnucaHbl KMHEMATUMYEeCKMe YpaBHEHMA
obbeKTa.

C.B. be3zszamees, B.A. MbinbHukos, T.H. EnuHa. TexHonornu peanmsauum
3aluLeHHOro obmeHa AaHHbIMU

AHHOTauumA: B cTaTbe NpeasoXKeHa MeTOANKA BbIYMCAEHWNIM MPOrHO3HOMO 3HaYeHUs
napameTpa aBapUMHOCTM C WCMO/Ib30BaHMEM HEWPOHHOM CeTM C NPAMbIM
pacnpocTpaHeHNemM curHana M obpaTHbIM pacnpocTpaHeHMemM OLWKNBKM npu
YC/IOBUM, YTO HEMPOHHAA CeTb HaxoAMTca B 061a4HOM CcepBuCe, a AaHHbIe KANEHTa
TpebyloT BbLICOKOrO YpPOBHA 3aWuMTbl. PaccmoTpeH meTos romomopdHOro
WwndpoBaHNA B KayecTBe KpunTorpadmMyeckoir 3almTbl BXOAHOW W BbIXOAHOM
nHbopmauuu. NMpuseseHa cxema B3aMMOAENCTBUS KANEHTa U 061auyHoro cepsepa.

I.B. CemeHos. OcobeHHOcTM pa3paboTkm LICAY mexaTpoHHOro moayns
9K30CKeNeTa HUXKHUX KOHEYHOCTEN C NPMBOAAMM NOCTYNATE/IbHOTO ABUXKEHUA
AHHOTaumA: B cTaTbe M3yyeHbl 0CO6eHHOCTU Pa3paboTKM U HAacTPOMKK Lmudposoin
CUCTEMbl  YMpPaB/JEHMA  MOAYNS  3K30CKENEeTa  HWKHWUX  KOHEYHOoCTeW,
060py0BaHHOrO NPMBOAAMM NOCTYNATENBHOMO TUNA.

C.U. CasuH, /1.10. Bopouyaesa. BocctaHOBneHue BepTUKANbHOrO paBHOBeECUS
warawuero po6oTa Kak oNTMMM3ALMOHHaA 3a4a4a

AHHOTaumuA: B cratbe paccmoTpeH BOMPOC BOCCTAHOB/AEHUA BEPTUKANbHOM
YCTOMYMBOCTM LAralowero pobota, ABMMKYLLErocs MO OMOPHOW MOBEPXHOCTH,
KOTOpan MOMKET BbITb JI0KaNbHO annpoOKCMMMPOBaHA KaK KyCOYHO-IMHelHanA. Ons
3TOro cAyyas npeasioeHa GoOpmMyIMpPOBKAa 3a4ayM MOMCKA HOBbIX MONOXKEHUIA
TOYEK KOHTaKTa poboTa M ONOPHON NMOBEPXHOCTM, A TaKKe HOBOIO MOJIOXKEHUA €ro
LEeHTpPa Macc, MO3BOJIAIOWMX POBOTY COXPaHUTb BEPTUKAJ/IbHYIO YCTOMUYMBOCTD.
MpegnoxeHHbIn  cnocob6 OCHOBAH Ha  3anMcM  HeEAMHEWHOW  3ajauyu
MaTeMaTUYECKOro NPOrpaMmMMpPOBaHUS.

A.A. YuuueuH, lNMonumos E.H. MpumeHeHue 3D-neyatm gna pemoHTa 6bITOBbIX
yCTpoiACcTB

AHHOTauuA: B pabote paccmoTpeHbl NepcrneKkTMBbl UCMO/Ib30BAaHMA TEXHONOIMU
3D-nevaTtu 414 U3rOTOB/IEHMSA 3aNaCHbIX AeTasel 6bIToBbIX NPUHOPOB, MPUBELEHDI
HEKOTOpbIe MPMMEpPbI PEMOHTA TUMOBbIX AETaNeN AaHHbIM COCO6oM.




A.B. KowkKuH, A.B. Manbyukos. OCOBEHHOCTU NPOEKTUPOBAHUA OMOPHbIX
3/1eMEeHTOB BHYTPUTPY6HOro waratouwero pob6ora

AHHOTauuAa: B pabore onucaH BHYTPUTPYOHbLIM  wWwaraowuii  pobor,
npeAHasHaYyeHHbIW AN MOHUTOPUHIA BHYTPEHHUX NOBEPXHOCTeN Tpybonposoaa.
OnncaHa KOHCTPYKUMA W MNPUMHUMN ABUMKeHUus poboTa BHYyTpu TpybonposBoaoB.
Ocoboe BHUMaHWe B paboTe yaeneHo KnaccuduKaumm pasnyHbiX cnocobos
B3aMmogencTemna pobota C MNoBepXHOCTbIO Tpybbl. BblgeneHbl 0cobeHHOCTM
NPOEKTUPOBAHUA  OMOPHbLIX  3/EMEHTOB, ANA  MepemelleHUs  BHYTpM
Tpy60oNpoBOAOB C Pa3/IUYHbIM MOKPbITUEM BHYTPEHHUX CTEHOK.

A.B. PenKuH, A.B. Manb4yukos. MoaenmpoBaHue KOHTAaKTHOrO B3aMMOAENCTBUA
npbiraloLero KONécHoro poboTa c NOBEPXHOCTbIO

AHHOTauuA: B paboTe nNpeacTaBneHbl HECKONbKO KAaccudUKaumii, ONUCbIBAOLLMX
pas/IMYHbIe acneKTbl MOAE/IMPOBAHNA KOHTAKTHOrO B3aMMO4EeNCTBUA NPbITatoLWEero
MOb6UMNbHOIO poboTa ¢ NOBEPXHOCTHHO.

A.C. MapmuHe3 JleoH, AH HaliHe Co, C.®. AuyH. YnpaBneHue 3N1eKTpo-
ABUraTeNsMu MynbTU POTOPHOI cuctembl Npu nomoluu mogyns MPU 6050
AHHOTauuA: B pgaHHOM cTaTbe paccmaTpuBaeTcA BOMPOC O  YNpasBAeHUU
3N1EKTPONPUBOLAMUN  MY/JIbTUPOTOPHOM CUCTEMbI, BbIABJAEHbI AOCTOMHCTBA W
HeJOCTaTKN CYLLEeCTBYIOLWME Ha CErOAHALWHUMA AeHb meToabl ynpasneHusa BIJ1A,
pa3paboTaH UMbPOBOMN KOMMIEMEHTAPHbIN GUNbTP Ans obpaboTKM cUrHanos ot
uHepumanoHoro mogyna MPU-6050, npennoxeH anroputm  ynpasieHuA
aneKTponpmuBogamMmn HecnuaoTHOro netatenbHoro annapata (BMJ1A)  Tuna
KBagpokonTep ¢ ucnonbzosaHvem MNI-perynatopa, HanMcaH Kog, NporpaMmbl B
cpeae Arduino IDE Ha 6a3e muKpoKoHTpoanepa Arduino Nano.

A.B. Maneyukos, B.l. Llymakos, A.B. PenkuH. Oco6eHHOCTU KOHCTPYKLUU
HUTEYKNAAuMKa 6bITOBOI BA3aNIbHOW MaLLUHbI

AHHOTauuA: BAsanbHaa mawKWHA — TeXHUYecKoe YCTPOWCTBO [ANA BA3aHWA
TPUKOTAXKHOTO MOJIOTHA METOAOM PA3/IMYHOrO NepensieTeHUs NpaXKu. BasanbHole
MaLIMHbI MPUMEHAIOTCA B TPUKOTAXKHOM MPOMBILWIEHHOCTU U B 6bITy. B pamkax
HacToAwen paboTbl paccMaTpPUBAETCA KOHCTPYKUMA HUTeyKNafuuka ObIToBOM
BA3a/IbHOWM MaLUMHbI.

AH HaliHe Co, Ty PauH, A.C. MapmuHe3 JleoH, C.®. AyyH. NporpammHoe
obecneueHue ana ynpasneHusa cepsoasuratenem ¢ Arduino u Rasbery Pi ana
yeTbipéxHororo pobota (Mini-Bot)

AHHOTauuA: B 37Ol cTaTbe npepacTaBieHa cTpykTypa Mini-Bot, ynpasnstowero
HEeCKONIbKMMKU cepBomoTopamm ¢ Arduino u Raspberry Pi gna uyeTbipexHororo
pobota. B HacTtoAwei paboTe anpobupoBaHO MO YeTblipexHoromy poboTy
yrnpaB/iieHne MOTOPOM CEepPBOMPMBOAA, MCMO/b3yAa MUKPOKOHTpoanep Arduino u
Raspberry  Pi. OcHOBHafa  cucTema  yMpaB/ieHMA  UCMOJIb3yeT  A3bIK
nporpammupoBaHua Python n paccumutbiBaetca no yray kK LWWWM. Mocne storo




nporpammHoe  obecneyeHne  QGOPMUPYET  COOTBETCTBYIOLWMA  KOZ4  ONS
MEeXaHUYECKUX N INEKTPUYECKUX MapameTpoB Ana poboTa. YnpaBieHue Kogom
OCYLLECTB/IAETCA Ha OCHOBE CTPYKTypbl M maTematuyeckoh mogenu Mini-Bot,
YNPaBAAIOLLErO MHOXECTBOM CEPBOABUraTENEN.

30 HauHe BuH, 4Yxco Moo Beli. BO3MOXHOCTU UCNONb30BaHUA HeobuTaembix
NoABOAHbIX aNNapaToB B BOAHbIX akBaTOpuaAX Pecny6anku Coro3s MbAHMA
AHHoTauuAa: B pabote npeactaBneHbl pesynbTaTbl 0630pa  BO3MOMKHOCTEN
NPUMEHEHNA HeobMTaeMblX MNOABOAHbLIX POHOTOTEXHUYECKMX annapaTtoB AnsA
MUccNefoBaHUA BOAHbIX OOBEKTOB Ha Tepputopum Pecnybanmkm MbsHma.
MNpepnoxeHa pa3paboTKa KOHUENUMW Co3daHuA HeobuTaemMblX MoABOAHbIX
annapatos (HMA), oT/nMyaloWMXCA OT CYLLECTBYIOLWMX aganTUBHOCTbIO, KaK K
YCNIOBUAM BHELUHEN cpesbl, TaK U K BbIMOJHAEMbIM 3aZa4aM.

/1.B. bepe3uHa, E.H. lonumos. HasemHble poboOTOTEXHUYECKME KOMNAEKCbI
BOEHHOr0 Ha3HaYeHUA — COBPeMeHHOe COCTOAHME U NepPCneKTUBbl Pa3sBUTUA B
Poccuiickoit depepaymm

AHHOTaumuA: B paboTe paccMOTpeHbl COBPEMEHHble BOEHHble pPa3paboTku
Ha3eMHbIX POBOTOTEXHUYECKMX KOoMMeKcoB P®, BbifsBAeHbl OCOOEHHOCTUM U
TpeboBaHuWA, NPeabABAAEMbIE K COBPEMEHHbIM PODOTOTEXHUYECKMM YCTaHOBKAM
BOEHHOr0 Ha3HayeHuA.

C.U. CasuH, J1L.KO. Bopouyaesa, A.B. Bopouaes. WUccnepoBaHue BAUAHUA
XapaKTepUCTUK YNPYyrux nepegay Ha KayectBO paboTbl aHTponomop¢dHOro
pob6orta

AHHOTauuA: B paboTe paccmaTpuBaeTca aHTPONOMOpPOHbIM poboT, npusBoAbl
KOTOPOro OCHalLeHbl nepeayamu C¢ ynpyrmmu csoicteamu. MpepnoxeH cnocob
3anncyM maTeMaTUYecKkol MoAe I PacCMaTPUBAEMOro MeXaHN3Ma, NO3BONAIOLLMIN
MCNoNb30BaTb MeTOoAbl ynpasneHusA, pa3paboTaHHble Ana cuctem 6e3 rmbkux
nepenay. PaccmoTpeHo BAMAHME, OKa3biBaemMoe napameTpamu ynpyrux nepeaad,
Ha KayecTBO PaboTbl CUCTEMbI YNPaB/IE€HUA, U3YYeHbl CBOMCTBA 3TOM 3aBUCUMOCTMU.

N.A. babkuH, E.A. Anekceesa, C.C. ToHKuUx. Pa3paboTKa ynpasnaiouweii 3BM
AHHOTauuAa: B  gaHHoM  paboTe  npeacTtaBneHa  HOBas  KOHUeEeNUMsA
aBTOMATM3UPOBAHHOM  MWUKPO-OBM.  OCHOBHOM  acCnekT  pPEeuHXWUHUPUHra
3aK/oYaeTca B peweHunm  npobnembl  HeapdeKTUBHOro  notpebaeHus
3/IEKTPO3HEPrMn. PelleHMeM NOCAYKUNO YNPOLLEHNE WUHCTPYKUMA U HANUCaHUe
CO6CTBEHHOM ONEpPaLMOHHOM CUCTEMDBI.

A.C. Bnacos, T.H. Kpyanosa. PazpaboTKa anroputma ana NocTPOEHUA MapLipyTa
6ecnuMNoTHOro TPAHCNOPTHOIO CPeAcTBa A8 BOXKAEHUA NO 3MelKe B CE/IbCKOM
Xo3saiicTee

AHHOTauuA: CoBpemeHHaa MobuabHasa PobOTOTEXHUKA He obxoanTca 6e3 TaKoi
Ba*KHOM YaCTM NPOEKTUPOBAHMA CUCTEM YNPaBAEHMA KaK COCTaB/ieHUe aaroputmos




NOCTPOEHMA MaplpyToB. TaK KaK Ce/NIbCKOXO3ANCTBEHHAA TEXHUKA MCMONb3yeT
TpaekTopumM TuMa '"3melrKa". ITo Ba)KHO npu ybopKe W 3aceBe YypoxKas,
nocnefoBaTeNbHO MPOUTU  KaXKAbI  y4aCTOK Ha MNoOJfe C  HauMeHbLuein
MOrpewwHoOCTbl0 B MO3MLMOHUPOBAHUM MNpPWU  MOBOPOTAX M  MPAMOJIMHENHOM
ABMKEeHUWU. [aHHbI anroputm 6asvpyeTca Ha COCTaBAEHWWM MapLipyTa Mo
3af,@aHHbIM KoopaMHaTam 6e3 rnobanbHOM cMcTeMbl NO3ULMOHUPOBAHUA.

P.P. fanuH. CoTpyaHMUYECTBO YenioBeKa U poboTa Ha npumepe KonnabopaTtusHomn
pob6oTOTEXHUKM

AHHOTauuA: B cTtatbe paccmaTpuBatoTcAa BONpocbl obecrneyeHUs ONTUManAbHOMO
COTPYAHMYECTBA MeMAy 4YeNnoBeKkom U poboTom, U  opraHusauma  ux
B3aMMOAENCTBMA Ha Npumepe KoaiabopaTUBHON PoBOTOTEXHUKU. Peyb MaeT o
nocTpoeHnn moagenu BBaVIMOLI,el\/‘ICTBMﬂ UHTEeNNEeKTya/lbHOro aCCUCTEeHTa WU
MHTENNIEKTYaIbHOrO POBOTOTEXHMYECKOTO areHTa B MHOrFOareHTHOW CcucTeme,
KOTOpble COBMECTHO BbIMO/HAIOT MOCTAaBAEHHYI0 3a4ayy B CMJaHUMPOBAHHOM
cueHapuu.

B.A. UsauweHko, 0.0. MyeuH, A.10. lNempos, C.A. Yepkacos. OnTumunsauun
CTPYKTYp po60TU3NPOBAHHbIX KOMMN/IEKCOB PE3KMU M YNAKOBKU IMCTOBOrO CTEK/A
AHHOTauuA: M3noXeHa MeTOAONOTMA  CUHTE3a  OMTUMAJbHbIX  CTPYKTYP
pO6OTVI3VIpOBaHHbIX TEXHONOTNMYECKNX KOMMNIEKCOB PeE3KN N YNAaKOBKU TNCTOBOIO
CTeKna, B OCHOBE KOTOPOWM NEeXWT npoueaypa peweHna MHOTOKpUTepUasibHOM
3afaun. PaspaboTaHbl KpUTEPUN N OFpaHUYEHUA ANA 3a4a4M onTummu3aumn. Ana
peleHna  MHOFOKPUTEPWMANbHOM  33fayuu  npepnaraeTcd  MCNoJsib30BaTb
reHeTU4YeCcKumn AITOPUTM.

C.®. AuyH, A.B. Manb4yukos, A.C. AuyyH, E.H. lNonumos. MatemaTtuyeckoe
mopgenupoBaHue CMCTeEMbI yrpaBaeHUA NPOMbILL/IEHHOTO 3K30CKeneTa
AHHOTauuA: B paboTe paccMoTpeHa oAHa M3 BO3MOMHbIX peannsaumin cucTeml
ynpaBieHna MPUBOAAMU MPOMbILLIJIEHHOTO 3K30CKeneTa. 3anucaHbl ypaBHEHUA,
peanusylowme KONMpyloWwmMii, a TaKKe acCUCTUPYIOWMIK pexumbl  paboTbl
beapeHHOro lIapHMpa 3K30CKeneta B npouecce xoabbbl NO  POBHOWM
rOpu3oHTaNbHOW MOBEPXHOCTU. B cTaTbe cogdepkaTca pesy/ibTaTbl YNCAEHHOTO
MOJENUPOBAHNA CUCTEMbI YNpPaBAE€HUA W BbIMNO/NHEH CPaBHUTENbHbIN aHanu3
peXMmoB paboTbl.

P.P. tOmazyxcuH. 0630p rpadpuyecKkmx NpoL,eccopos
AHHOTauumA: B cTaTbe npuBeaeHa UCTOPMA CO34aHUA rpadUYeCcKnX NPOoLLECCOPOB,
NX COBPEMEHHOE NpeacTaBAeHME N PO/ib 06/1aCTU TEXHUYECKUX HAYK.

18:00-20:00

Welcome reception (Banquet hall «Dining room SWSU»)




Friday, April 19, 2019

09:00-10:00

Registration

10:00-10:30

Keynote Lecture 4: Sergey Jatsun.

Lecture Title: Problems of Development and Creation of Exoskeleton Systems
(Room: I'-7, 2" floor)

Abstract: Author considers the existing issues of research and design of assisting
exoskeletons of the lower extremities. The spatial multi-coordinate
mathematical model of motion, taking into account the features of electric
drives and properties of uneven surface, is considered. The kinematic and
dynamic model of motion allows to obtain stable modes of human walking in
the exoskeleton. The obtained theoretical results of the synthesis of the
automatic control system are confirmed on the experimental exoskeleton
ExolLite.

10:30-11:00

Keynote Lecture 5: Viadimir Pavlovsky.

Lecture Title: Modeling of a Multi-linked Wheeled Apparatus Imitating Movement
of Snake-Robots (Room: -7, 2" floor)

Abstract: A new class of robotic devices — snakelike robots is considered.
Examples are given, the mechanical and software way of existence of this type
of robots; ways to control them are discussed. Considerations of their use in the
modern world, assumptions about the further development of these test
apparatus are given. Examples of author model are given as well. The model was
named as robotrain.

11:00-11:30

Coffee break (Room: student cafe, 2" floor)

11:30-13:30

Oral Session 5: Robotics and Automation (Room: -2176)

Gradetsky Valery, Ermolov Ivan, Knyazkov Maxim, Semenov Eugeny, Lapin Boris,
Sobolnikov Sergey, and Sukhanov Artem. Parameters Identification in UGV Group
for Virtual Simulation of Joint Task

Abstract: The paper considers an algorithm for calculating the motion parameters
for a group of mobile robots performing a joint transport task. The motion of this
group of mobile robots is considered on a plane surface. Trajectory of motion
passes over different zones with various soil properties. Rectilinear motion and
motion along the arc of known radius are considered. Recommendations for
correction of robot motion parameters in different situation patterns are given.

Nikita Pavliuk, Anton Saveliev, Ekaterina Cherskikh, and Dmitriy Pykhov. Formation
of Modular Structures with Mobile Autonomous Reconfigurable System

Abstract: In this paper are explored and developed some ways of modular structure
for-mation of uniform units of MARS robot. Authors review existing solutions and
current state of research in modular robotics field. Further are described concep-
tual MARS robot model, composition and application of units. The prototype in-
cludes three devices, necessary for formation of functional structures: axial rota-
tion unit, wheel-braking unit and gripping-connector unit. Axial mechanism pri-
marily ensures functionality of structures, built of MARS units. Wheel block with
brakes is required for moving and stopping of autonomous units, while connecting
them into a structure. Gripping-connector unit connects MARS blocks via rigid
mechanic connection, which shuts out accidental rotation along the axes of the




structure being formed. There are proposed ways for formation of three basic
modular structures, built of a few autonomous units of mobile auton-omous
reconfigurable system: 1) four-wheeled; 2) serpentine; 3) walking. The first
structure is built of three MARS units, whereas serpentine and walking as-semblies
require ten units each to make functionally capable structures. The re-sulting
functionality of the modular structure depends of number and spatial con-
figuration of autonomous units.

Evgeny Politov, Dmitry Afonin, and Vitaly Bartenev. Mathematical Modeling of
Motion of a Two-Section Wheeled Robot

Abstract: The article describes a mobile robotic platform for transporting airplanes
on the airfield. A design scheme of the "towing tractor-plane" system in the form
of a two-section wheeled robot with the leading front part and the trailed rear one,
interconnected by a cylindrical hinge, is proposed. Each section is a three-wheeled
mobile platform with two independently motorized coaxial wheels and one passive
wheel, while in the front section the side wheels are leading. A mathematical model
of motion of a two-section wheeled robot is described, taking into account
nonholonomic constraints, wheel friction against the surface, as well as relative
movement of the sections. A system of differential equations, describing the
motion dynamics of a two-section mobile robot, has been obtained. The criteria for
the absence of lateral slippage of the driving wheels have been defined. The
adequacy of the mathematical model is checked.

Illya Moskvin, and Roman Lavrenov. Modelling Tracks and Controller for Servosila
Engineer Robot

Abstract: Modelling is an important part of solving any problem in robotics. Models
let us opportunity to make mistakes that could break real robot and learn on this
mistakes causing no damage to the robot. This paper present creation of model for
crawler robot "Servosila Engineer ". In this model tracks were replaced by big count
of small wheels to get construction physically close to the track but with simple
realization for simulation. To test efficiency of model was created three groups of
controllers: for ground tracks wheels, flippers and flippers tracks wheels. This model
takes into account mistakes made creating previous version and has opportunity to
be used in teleoperation mode. To create controller we tried some base types of
controllers represented by gazebo plugin. Created model and controller are
integrated with Gazebo simulation system and ROS framework and will be used in
our future researches.

Madin Shereuzhev, and Vladimir Serebrenny. Industrial Collaborative Multiagent
Systems: Main Challenges

Abstract: Industrial production efficiency grows due full or partial automation of
technological processes. From financial and technological point of view, full
automation can be impractical for some types of production tasks. However, the
collaboration between a human and a robot can significantly speed up the process
or will be the most optimal option. There are solutions for collaboration of one
robot and one person in a pair. For the team working of groups of people and
groups of robots there are no industrial solutions. The article discusses the main




issues associated with the complexities and stages of creating an industrial
collaborative multi-agent robotic system.

Igor Ryadchikov, Semyon Sechenev, Nikita Mikhalkov, Andrey Biryuk, Alexander
Svidlov, Aleksandr Gusev, Dmitry Sokolov, and Evgeny Nikulchev. Feedback
Control with Equilibrium Revision For CMG-Actuated Inverted Pendulum
Abstract: The article centers round the problem of design a feedback control for
the control moment gyroscope (CMG) -actuated inverted pendulum with online
equilibrium revision after the center of mass displacement. The methodology for
the control synthesis is the Linear Quadratic Regulator. The equations of motion for
the model of the inverted pendulum are derived. The control is synthetized and
implemented both in an experimental plant and in a simulation model. The results
of the experiment and simulation show the reliability of the synthetized control,
which is proved to be able to deal with the center of mass displacement.

11:30-13:30

Oral Session 6: Electromechanics and Electric Power Engineering
(Room: r-217a)

Andrey Yablokov, Elena Gotovkina, Nikolay Smirnov, and Grigory Parfenov.
Studying the Impact of Weather Conditions and Operating Modes on the Thermal
State of the Primary Voltage Converter of a 110kV Digital Transformer

Abstract: Instrument current and voltage transformers play an important role in the
reliable operation of electrical power systems and networks. This study examines
heat exchange between the primary voltage converter of a 110 kV digital
transformer and its environment, taking into account such unfavourable factors as
high ambient temperatures, windless conditions, intensive insolation and excessive
grid voltage. Mathematical simulation and numerical study of temperature fields in
primary converter components were performed. To define this task a differential
thermal conductivity equation was used taking into account heat release in
conducting parts, which was resolved in a complex computational domain together
with boundary conditions, taking into account interaction with the environment
(convective and radiant heat exchange). This task was fulfilled with the aid of
specialized software. The mathematical model was verified using a physical
experiment. The components most subjected to heating were determined and the
dependence of maximum temperatures on determining parameters (voltage,
ambient temperature, insolation and others) was showed. This study, featuring
analysis of transformer converter thermal state, is essential for the further
development of algorithms relating to thermal self-diagnostics of transformers,
that will be used to ensure reliable operation of electric power systems and
networks.

Alexander Bogdan, Vladimir Bogdan, and Konstantin Garkavyi. Calculation of
photovoltaic Systems Connection to the Supply Line with Distributed Load

Abstract: The modern power system is undergoing the structural changes caused
by the demand of new time. At the same time, there is a gradual process of
increasing the load on the system over time which leads to an increase in power
loss in power transmission lines and the appearance of additional energy sources
within the existing network. The article analyzes the effect of integration of
distributed production on power losses in power supply lines with distributed load.
The power supply systems of poultry farms were analyzed as the objects of the




research. The peculiarity of the present scheme of connection of additional power
sources based on photovoltaic systems is that there are several additional power
sources connected to the optimal places of joining loads for reducing losses in the
supply line. The changes in the value of loss reduction in comparison with the initial
line with the optimal combination of power and places of connection of additional
sources are analyzed. There was found the maximum level of loss reduction for any
given number of additional power supplies. The proposed method of calculation of
the connection of power sources on the basis of photovoltaic systems allows to
determine the different combinations of optimal power and connection points by
the obtained analytical expressions. To reduce the calculations there was presented
the nomogram for determining various combinations of distances to the connection
point and capacities of photovoltaic systems with minimal losses in the power
supply line.

Vladimir Mozzhechkov, and Sergey Feofilov. Synthesis of Quasi-Optimal Control
Laws of an Electric Shut Down Valves by the Criterion of Minimum Energy
Consumption

Abstract: The problem of synthesis of quasi-optimal control laws of an electric shut
down valves by the criterion of minimum energy consumption is solved. Electric
shut down valves under consideration are the ones in which the DC actuator by
means of a slider-crank mechanism closes the valve bore. The actuator is powered
by a self-contained battery of supercapacitors. The required control law ensures the
closing of the valve for a given time with minimal energy consumption and shock-
free stop. Mathematical description of the problem and its solution method are
proposed. The method is based on reducing the problem to be solved to the
problem of finite-dimensional optimization. Limitations on the maximum possible
current and supply voltage, mechanical stops in the valve design, as well as the
variability of the supply voltage and pressure of the working medium in the valve
are taken into account. An example of application of the proposed method is
provided.

Valerii Krysanov, Alexandr Danilov, Viktor Burkovsky, Pavel Gusev, and
Konstantin Gusev. Optimization of Electric Transmission Lines (ETL) Operation
Modes Based on Hardware Solutions of Process Platform FACTS

Abstract: The article deals with possibility to optimize operation modes of electric
transmission lines (ETL) by means of voltage controller of thyristor transformer type
(VCTT). One of possible ways to implement hardware concept Smart Grid and FACTS
technology was demonstrated based on optimization factors of parameters such
as ETL conducting capacity, electric power losses, its quality, operational and
modernization cost of power facilities. VCTT main technical specifications and
energy parameters, considering the power transformer magnetic core effect were
considered. For its identification graphic environment of MATLAB Simulink
imitation simulation, upgraded LabVIEW, LTSpice programs and "powergui" blocks,
"Hysteresis Design Tool", "Fourier 1-40" were applied. Possibility of ETL operation
modes optimization in case of its charge capacity compensation, when
implementing specific operation algorithm of VCTT force multipliers, was
demonstrated. As a consequence of computer based and physical simulation, data
of transformers VCTT reactive power consumption, taking into account magnetizing




curve and limitation imposed to equipment selection and its operation modes, were
obtained.

Yuriy Obzherin, Mikhail Nikitin, and Stanislav Sidorov. Analysis Of Reliability and
Efficiency of Electric Power Systems on the Basis of Semi-Markov Models with
Common Phase Space of States

Abstract: The development and exploitation of electric power systems set a
number of important tasks to the theory of reliability of these systems, requiring
for their solution the application of modern mathematical methods, the use of
which will allow building adequate models of systems, obtain reliability, efficiency
indicators and solve optimization problems related to the functioning of systems.
In the work, on the basis of the independent semi-Markov processes superposition,
the possibilities of using the theory of semi-Markov processes with the common
phase space of states of a general form for building models of electric power
systems and analyzing their reliability and efficiency are considered. An example of
the application of this approach is given and a comparison is made with the result
obtained using the structure function method.

Semen Podvalny, and Eugeny Vasiljev. Principles of Multialternativity in Adaptive
Nonlinear Systems Identification

Abstract: The problem of adaptive identification of a complex nonlinear system is
considered. An attempt to create an adequate model of such system in the form of
a single-stage structure based on the "black box" concept has an inherent basic
restriction, namely, the non-commutativity of its elements. To overcome this
restriction we offer to solve a problem of nonlinear identification basing on the
principles of multialternativity, viz.: the modularity of a model development,
separation of functions of its nodes and organization of a multilevel structure. The
analysis of structures of a single-stage and multistage models of identification was
made with adaptation by the system’s output signal and by system’s vector of state.
The results of the experimental comparison of characteristics of these models are
shown below which confirm the efficiency of the offered multialternative approach
to adaptive identification of nonlinear systems.

11:30-13:30

Poster Session 3 (Room: -218)

Tatyana Gladkikh. Intelligent Information System for Oilfield Electric Networks

Abstract: This article deals with the improving of the power supply reliability for
consumers that is the main purpose of smart-grids introduction. During the study
the author proposes to use an intelligent system in electrical power supply system.
This intelligent system determines the potential consequences for the consumer in
case of voltage dips in electrical networks. Intelligent system analyzes system state
variables, using the gathered experience of a system crashes and decides on the
technical measures to minimize the damage to the consumer. For the recognition
of process equipment stop due to the voltage dip is proposed to use an artificial
neural Learning Vector Quantization LVQ-network. The proposed information
system with the recognition of the network mode is a step towards the creation of
smart-grid and its development will make a trouble-free power supply to
consumers. The results can be applied not only in the oil fields, but in any power
supply system that provides alternative sources of electricity.




Konstantin Krestovnikov, Anton Saveliev, Alexandra Shabanova, and Irina
Vatamaniuk. Comparative Study of Synchronous and Non-Synchronous Rectifiers
for Use in the Receiving Part of a Wireless Charging System

Abstract: The object of the study are synchronous and non-synchronous rectifiers
applied in the receiving part of the wireless charging system (WCS). To determine
the most efficient power supply for the WCS, various rectifiers are investigated:
synchronous, with Schottky diodes, and with Fast Recovery diodes. The main
methods of increasing efficiency of the whole charging system as well as the
efficiency of the rectifier as a part of it were considered. External characteristics of
the power supply and rectifiers were calculated, the dependences of the voltage
drop across switch on the forward switch current and the switch static power losses
were calculated as well, which made it possible to determine the most efficient
rectifier. The experimental results show that the synchronous rectifier is the most
preferable one for the WCS. This rectifier has reduced heat losses and power losses
in comparison with non-synchronous analogues. The use of this rectifier type will
reduce the size of the receiving charger module and increase its efficiency.

Mikhail Burakov. Fuzzy PID Controller for Magnetic Levitation System

Abstract: This paper has developed a fuzzy PID controller for the magnetic levitation
control system. This control plant is highly nonlinear, which makes inefficient use
of linear controllers. The synthesis technique of fuzzy PID controller as three-
channel structure in which each channel has nonlinear control function settings are
configured by means of a genetic algorithm is considered in the article. The
nonlinear control function of each channel is encoded by the chromosome. The
fitness function describes the error between the reference and the actual outputs
of the system. The nonlinear plant model is used in the learning process. The given
examples of modeling show that the offered option of the organization of the
controller can be successfully used in control of magnetic levitation system and may
provide an acceptable quality of control.

Sergey Polyakov, Oksana Solenaya, and Nataliya Markelova. Development of
Algorithms for the Operation of PLM-System of Electronic Products

Abstract: An algorithm for the functioning of the PLM-system for enterprises for
the production of radio-electronic products. The proposed methodology for
assessing the competitiveness and life cycle of industrial products. Indicated groups
of indicators for the analysis and evaluation of the technical level of products. The
methodology for assessing the integral index of product competitiveness is given.

Nikita Gorbach, Elizaveta Usina, Alexandra Shabanova, and Roman lakovlev.
Calculation Methodology for Power Characteristics of Electroadhesive Contact for
Gripping Conductive and Dielectric Objects

Abstract: In this paper we present a calculation methodology for power
characteristics of electroadhesive gripper for handling objects of conductive and
dielectric materials. Here we show basic design principles of both kinds of grippers,
give design ratios of their properties. For quantitative assessment of performance
efficiency of electroadhesive contacts we propose to bear on volumetric flow value;
should this value increase, it means, that the electrical efficiency of grippers




decreases. The design dependencies and ratios, provided in this paper, may be used
by design and qualitative assessment of electroadhesive gripper devices, used to
hold conductive and dielectric objects. Additionally, the proposed methodology
allows to predict electroadhesive force based on electrophysical properties and grip
geometry.

Valerii Krysanov, Alexandr Danilov, Viktor Burkovsky, Pavel Gusev, and
Konstantin Gusev. Optimization of Energy Consumption of the Enterprise Using
Simulation Modeling

Abstract: The article deals with possibility to optimize operation modes of electric
transmission lines (ETL) by means of voltage controller of thyristor transformer type
(VCTT). One of possible ways to implement hardware concept Smart Grid and FACTS
technology was demonstrated based on optimization factors of parameters such
as ETL conducting capacity, electric power losses, its quality, operational and
modernization cost of power facilities. VCTT main technical specifications and
energy parameters, considering the power transformer magnetic core effect were
considered. For its identification graphic environment of MATLAB Simulink
imitation simulation, upgraded LabVIEW, LTSpice programs and "powergui" blocks,
"Hysteresis Design Tool", "Fourier 1-40" were applied. Possibility of ETL operation
modes optimization in case of its charge capacity compensation, when
implementing specific operation algorithm of VCTT force multipliers, was
demonstrated. As a consequence of computer based and physical simulation, data
of transformers VCTT reactive power consumption, taking into account magnetizing
curve and limitation imposed to equipment selection and its operation modes, were
obtained.

Sergej Solyonyj, Vladislav Shishlakov, and Oksana Solenaya. Cyber-Physical
Control System of a Hybrid Power Plant

Abstract: A cyber-physical system has been designed to diagnose, monitor and
control a hybrid power plant. Algorithms for the functioning of the system hardware
and human-machine interface for mobile devices based on Android have been
developed. The system has been tested to verify the adequacy and quality of
software and hardware.

I.C. Apmauwosa-TenbHuK, M.B. KaHasues, B.A. Cepdumos. YnpasneHue
KagpoBbiM NOTEHLMAIOM Ha BbICOKOTEXHOJ/IOrMYHbIX NPeANpUATUAX B YCNOBUAX
nepexoAa K LWecToMmy TEXHON0rMYEeCKOro yKaaay

AHHOTaUMA: B cTaTbe ONMCLIBAETCA KaZpOoBbI/ MOTEHLMA BbICOKOTEXHOIOTMYHbIX
npeanpuATUiA Poccum B yCI0BMAX LLECTOTO TEXHO/OMMYECKOro YKAaaa. Mpusoaarcs
AaHHble O 3HauyWTE/SIbHOM paspbiBe B MPOU3BOAUTENBHOCTU TPyAad, MeEXay
BbICOKOTEXHO/IOTMYHbIM MPEeAnpUATUAMU U HedTea06bIBaOWMMM KOMNAHUAMMY,
He OTHOCAWMMUCA K TakoBbiM. [lpuBoaUTCA O6OOLIEHHbIA aHaAn3  LWeCTU
MeXKAYHapoAHbIX UCTOYHMKOB, ONpPeAensoWmnx HanpaBAeHHOCTb U CTPYKTypy 79
«KOMMNeTeHUMn 6byaywero». [awTca BbIBOAbl MO KOMMETEHUMAM, KOTOpbie
HeobxoaMmMO pa3BMBaTb B HOBYK 3MOXYy W PEKOMEHOAUMW PYKOBOAMTENAM
BbICOKOTEXHOJIOTUYHbIX NPeanpuaTMi 0bpaTUTb BHUMAHWE Ha HeobXxoAMMOCTb
NOArOTOBKW M NePenoaroToBKM KaapoB C He06X04MMbIMU KOMMETEHUMUAMM.




O.l. lLlenexosa. Tennosble Nneperpy3knM aCUHXPOHHOrO ABUraTena nNpu nepexoae
CUCTEM 3/1IeKTPOCHABKEeHMA Ha MeXXAYyHapoAHble eBponeickue CTaHaapTbl

AHHOTauuA: B ctaTtbe 060CHOBAHO, YTO MpM Nepexode Ha MeXAyHapoaHble
€BpONencKMe CTaHOAPTbl ACUHXPOHHbIE ABMIATe/IM MOTYT UCMbITbIBaTb TEM/IOBbIE
neperpyskn o 25% un 6onee. PaspaboTaHbl pekomeHzauum no obecrnevyeHuto
6e3aBapuMNHON 3KCNAyaTauMm AN WMPOKOFO KAacca aCMHXPOHHbIX ABUraTtesnel B
YCNOBUAX  MNepexofa CUCTEM  3/IeKTPOCHAbXKeHUs Ha  MeXAyHapoAHble
€eBponeiickne CTaHaapTbl.

E.C. Ksac, B.ll. KysbmeHKo, C.A. Cepukos, C.B. ConéHeoill, B.®. Luwnakos.
OpraHusauua 6e3onacHOro AocTyna K cucteme NpomMbliLL/IeHHOM aBTOMaTM3auumn
n 10T cuctem

AHHOTauuA: B gaHHOM cTaTbe paccMoTpeHbl BUAbl UHPOPMALMOHHBLIX aTak Ha
cucTtembl aBToMaTu3auum ynpasneHma u loT cuctem. PacCMOTpeHbl OCHOBHble
meToabl U uenn no MHbopmMaLNoHHOM 6e30nacHOCTN B 061aCTU NPOMBbILINEHHbIX
CUCTEM ynpaBAeHUA U aBToMaTM3aumun. [aHa Knaccudumkauma M onpeaeneHms
BMAAM aTaK, YKas3aHbl HeraTMBHble MNOCAeACTBMA WX peanu3aumn. B xopge
aHaMTUYeCKoW paboTbl, HbIIN BbIABAEHbI PeasibHble C/lydyan peanusaumnun atak C
yKasaHMem noTtepb, KOTOPble MOHEC/1a OpraHu3aums.

C.B. Conéneili, B.®. lWluwnakos, O.A. ConéHasa, C.A. Cepukos, C.FO. Jlay, A.B.
PoicuH, M.Uu.  feouk, AL OuepeduH. M3ameputenbHaa  yacTb
3NEeKTPO3HEPreTMYECKOro KOMMNAeKca OTKPbITON apXUTEKTYpbI

AHHoTauumsA: B paboTe npeacTaBieH NPOEKT Mo pa3paboTke M3MepUTENbHOM YacTu
3/1eKTPO3HEPreTUYECKOr0 KOMMJIEKCa C BO3MOXHOCTbIO Y/Aa/IeHHOTO MOHUTOPUHTA
M ynpaBieHus ero ysnamum u 610Kamu. PackpbiTbl 0COBEHHOCTUM KOHCTPYKLMMU,
KOMMOHOBKM U MOHTa)Ka W3MepuTenbHon cuctembl. TaKke npuBeaeHa
NPUHUMNNANABbHAA CXema BCEM CUCTEMbl W anropuTmMm  GYHKUMOHWUPOBAHMA
4ye/IOBEKO-MALLIMHHOIO MHTepdeitca.

r.C. Apmawosa-TensHuK, [1.H. Cokonosa. CneuuduKka BHeapeHUsn
3HepromeHeAXMeHTa B NPOMbIL/IEHHbIX NpegnpuaTuax Poccum

AHHOoTauuAa: B  cratbe  npoaHanusupoBaHa  cneunduka  BHegpeHUA
SHepreTMYECKOro MeHeaKMeHTa B POCCUMCKUX MPOMBbILLIEHHbIX NPeAnpUATUAX.

C.A. MpuwaHos, [.A. CeuweHKkos. MonyyeHne napameTpoB MATEMATUUYECKUX
mopeneii reHepaTtopoB, WCMOJAb3yeMbIX B KOMMbIOTEPHbIX Nporpammax
MMUTALMOHHOIO MOAEIUMPOBAHNA

AHHOTauMA: B cTaTbe BbINO/MHEH aHANM3 MAaTEMATUYECKMX MOoAeNel reHepaTopa,
KOTOpble B OCHOBHOM WCMO/Ib3YIOTCSA B COBPEMEHHbIX MPOrpamMmMHbIX KOMMJIEKCaX.
MNpepnoxeHO MONyYEHWE NAPAMETPOB  YMPOLWEHHOMW CXeMbl 3aMelleHuA
TypboreHepatopa MO 3KCNEPUMEHTA/NIbHbIM  YAaCTOTHbIM  XapaKTepPMUCTMKaM.
ConocTtaBneHbl  YaCTOTHble  XapPaAKTEPUCTUKM  CUHXPOHHOIO  reHepaTopa,
MoOJIy4YeHHble ANA Pa3HbIX MO C/AOKHOCTM CXeM. BbIMo/sIHEH pacyeT aCUHXPOHHOIO
perKnma reHepatopa npu notepe Bo3OYKAEHMA C MCNONb30BAHMEM MOAYYEHHbIX
AaHHbIX. CaenaH BbIBOA O LenecoobpasHOCTU UCNONb30BaHMA YIPOLWEHHbIX CXeM




3amelleHus reHepatopa (model 2.2) u (model 3.3) Mcnonb3yembix B COBPEMEHHbIX
NPOrpammMHbIX KOMMAeKcax.

A.B. KykywKuH. Pa3sutne 6ecuieTouHbix Bo36yauteneit CMHXPOHHbIX MALLWUH

AHHOTaumA: B cTatbe paccMOTPeHbl OCHOBHbIE 3Tamnbl PA3BUTUA CTAaTUYECKUX W
beclweTouHbIX Bo3byauTenen HauMHasa C nossaeHua B 60-x rogax XX BeKa Ao
COBPEMEHHOTO YPOBHS.

P.6. loHuapeHKo, A.A. Kucenes, C.C. Tumogpees. UccnepoBaHue peXKMMOB
paboTbl MHEPUMOHHDbIX HaKonuTeneil sHepPrMm B pacnpeseneHHbIX W
L,eHTPaZIM30BaHHbIX SHepPreTUYecKMX cucTtemax

AHHoTaumA: [aH aHanm3 3dPeKTUBHOCTM M 6E30MaCHOCTU MOLLHOM NPOBOAHOM
SHEpPreTMKU U CBA3AHHbIX C HEM 3KOHOMMYECKMX puckoB. OCHOBHOE BHUMaHUe
obpalleHO Ha Takol meTo noBblweHnA 3GdEeKTUBHOCTU M 6E30MacHOCTU, KaK
MCMO/Ib30BaHWE B SHEPIrOCUCTEMAX UHEPLMOHHbBIX HAKOMUTENEN SHEPTUN - TAKUX,
KaK MHEePLMNOHHbIE HAaKONUTEIN SHEPTUM.

T.H. Kpyenosa. CrpyKtypa KubeppusnMueckond cucrembl A[AUarHOCTUPOBaAHUA
TEXHUYECKOro COCTOAHMA NPUBOAOB CTPOUTE/IbHBIX pO60TOB

AHHOTaumA: B cTaTbe 060CHOBaHa aKTyaslbHOCTb Pa3paboTKku Kubepdusnyeckomn
CUCTEMBI [AMArHO-CTUPOBAHUA U MPOTrHO3MPOBAHUA TEXHUYECKOrO COCTOAHMA
3N1eKTPONPUBOA0B CTPpOUTE/bHBIX pob0oTOB. ONMncaHa CTPYKTypa Kubepdusnyeckol
cucTemsl.

O.A4. ConéHas, H.N. lNpyccak. AHanu3 ocobeHHocTel nHTerpauumn OPLL-mopyneit
B CYLL,ECTBYIOLLUE I/IEKTPOIHEPreTUYecKme CUCTeMbI

AHHOTaUMA: DHepreTnKa BCero MMpa B @HHbIN MOMEHT NepeXKMBaeT MacluTabHble
M3MEHEHMA, CBA3aHHblE C MHTEerpauMein BbICOKOIOPEKTUBHLIX PELEeHU, B TOM
yncne B 0bnacTu reHepaumm sHeprun. Hanbonee nepcnekTUBHOM TexXHOMOTUEN B
AaHHoM obnactn obnagator ORC-ycTaHOBKM. B paboTe paccMmoTpeHa aKTyasibHOCTb
npo6aembl, onN1caHa cama TEXHOIOMMA U NPUBEAEH NPUMEP UHTErPaLLMK peLLeHnn
Ha CYLLECTBYIOLLMA SHEPrOOOBEKT.

I.C. Apbmawosa-TenbHuk, A.H. 3ybkosa. OcO6€HHOCTU MHCTPYMEHTAPUA OLLEHKU
3¢ PeKTMBHOCTUM MHHOBALLMOHHDbIX NPOEKTOB B IHEProoTpacau.

AHHOTaumA: B cTaTbe paccMaTpuBalOTCA asbTePHATUBHbIE BAPMAHTbI OLEHKMU
3$PEKTUBHOCTU NPOEKTOB B 3HeprooTpacan. OTmevaloTca NPeuMmMyLecTBo U
HEeAO0CTaTOYHOCTb PA3/IMYHOTO MHCTPYMEHTApPUA OLLEHKM, C Y4eTOM OTpac/ieBoM
cneunouKM MHHOBALMOHHbBIX NMPOEKTOB.

B.A. CemeHosa. OcobeHHOCTU pa3paboTKM  TEXHMKO-IKOHOMMUYECKOro
060CHOBaHUA NPOEKTOB B 3/IEKTPOIHEPreTUKE

AHHOTauuAa: B cTaTbe MCCNefOBaHbl  BOMPOCbI  TEXHWMKO-3KOHOMMYECKOTO
060CHOBaHMA NPOEKTOB B cHepe 3/1eKTPOIHEPTETUKMN.




B.A. [llasnwokos, C.H. TkayeHKo, A.B. KosasneHko. Cnoco6 ¢opmupoBaHua
KabenbHbIX CBA3EW NaHeneil Npu aBTOMATU3MPOBAHHOM MPOEKTUPOBAHMMU CXEM
BTOPUYHbIX KOMMYHUKaLMA

AHHOTauuA: lpegnoxeH anbTepHaTUBHbLIA Trpaduyeckomy TabaMUHbLIM crnocob
naeHTUOMKaumMm KabenbHbiX CBA3EM MaHesnel Mpu MNPOEKTUPOBAHUU CXEM
BTOPUYHBIX KOMMYHMKAUMM C BONbLUIMM KOJIMYECTBOM Kabenen w naHenem.
BbinonHeHa ero nporpaMmHas peaamsaumsa B Buae NpoekTHoW npoueaypbl CAMP
BTOPUYHbIX KOMMYHUKaLMIA K anpobauns Ha npumepe npoekTta P3A aHeprob6ioka
mouwHocTbio 1000 MBT A3C ¢ peaktopom BBIP-1000.

M.B. bypakos, A.A. Epawos. YnpaBieHUe CUCTEMOU MarHUTHOM IeBUTaALLUMN

AHHOTauumA: B paboTe paccmaTpuBaeTca 3a4ada ynpaBaeHUs CUCTEMON MarHUTHOM
NeBUTaUMM, KOTopas nNpeacTaBleHa HEeNWHEWHOM  MoAenblo  ABUMKEHUSA
MEeTaNINYecko cpepbl B MarHUTHOM nosne. [ns CUHTE3a 3aKOHa ynpaB/ieHus
NCNosb3yeTca MeTof, MHeapum3aunmnm obpaTHoOM cBA3blo. MpuBoaAsATCS pe3ybTaTbl
BbIUMCAUTENBHBIX 3KcnepumeHToB B Matlab Simulink, noatsepxaatowme
paboTocnocobHOCTb CUCTEMbI YNPAB/IEHUS.

B.U. ToHuyaposa, A.B. lluwnakos. Pa3paboTka KOHTponnepa ynpasneHUa
KOJIJIEKTOPHbIMU ABUraTeNaAMM ANA ManorabapuTHbIX TEXHUYECKMX KOMIJIEKCOB

AHHOTauuA: B cTaTbe NpeacTaBAeHbl 3Tanbl pa3paboTKM KOHTPOINEpa ynpasaeHua
KOJINEKTOPHbIMM ABUraTENAM A1A YyNpaBAeHUs ManorabapuTHbIMKU TEXHUYECKUMM
Komniekcamu. TaKKe MNoKasaHbl pes3ynbTaTbl MPOBOAMMbBIX WCMbITAHUI, 4TO
noaTBep:KA4aeT paboTocnocobHOCTb.

B.C. Akonos, T.I. Tllonskosa, C.C. Tumogpees. TMoTeHuMOMeTpUUECKan
Ma/IoOMOLLHAA cnegawan cuctema

AHHoTaumAa: [lpuMBeAeHO KpaTKoe onucaHuMe y4ebHO-UcCCen0BaTe/IbCKOro
Komnnekca «loTeHUMOMeTpMUYECKas MaZoOMOLLHAA CAefAlas  cuctemay,
npeAHasHa4YeHHOro ANA peanunsauuu, MPaKTUMKO-OPUEHTUPOBAHHOM MOArOTOBKM
CTYAEHTOB M MUX KOMMNETEHTHOro noaxoga. Komnaekc co3gaH Ha COBPeMeHHOW
aNemMeHTHOM 6ase, NOCTpoeH Mo 6104YHO-MOAY/IbHOMY MPUHLMMY U COAEPKUT
3/1eMeHTbI, UMeloLWMe KaK TPaANLNOHHOE, Tak U OPUTUHA/IbHOE UCMO/IHEHME.

M.B. bypakros, /A.0. Axumosckuli. HeiipoceTeBoit HabawgaTenb CKOPOCTU
BpalleHuA ABUraTensa-maxoBuKa

AHHOTauuA: PaccmaTtpuBaeTcAa anroputm yrnpaBNeHUs YCKOpPeHWem ABuraTtens-
MaxoBMKa KOCMMUYECKOro annapaTta, UCMo/b3yoLmMiA OWKBKY CKOPOCTU BPALLLEHUA
poTopa Ans GopMMpPOBaHUA ynpaBaAlowero Toka. [peanaraloTca BapuaHTbI
peannsaunn Habnogatens CKOpOCTM BpalLeHMA poTopa Ha OocHoBe obyyaemoi
MCKYCCTBEHHON HEeMpOHHOWM ceTU. PaccmaTpuBaeTtca 6e34aT4MKOBOE yrpaB/eHue
Ha OCHOBE HeMNpOIMy/NATOpa, a TaKKe WCNO/Mb30BaHWE JaTyMKa yrna c
HelpoceTeBbiIM  NpeauMKTOpoM. [puBOAATCA  pe3y/nbTaTbl  BbIYMCAUTEbHbIX
aKcnepumeHToB B Matlab, noarsepxaatowme 3¢pPeKTUBHOCTb PACCMOTPEHHOM
MEeTOAMKMW.




A.Jl. JlaweHKko, C./. Mopeea. KoHTponb TennoBbiX Mnonaeil B Kopnycax
PaAVO03/1eKTPOHHbBIX CPeACTB

AHHOTaumuAa:  MUKpOMMHMATIOPM3AUMA  KOHCTPYKUMA  PaAMO3NEKTPOHHbIX
YCTPOWCTB  NpPMBOAUT K TEN/JIOBOW  Harpy)eHHocTu. [evyaTHas nnata
paccMaTpMBaEeTCA B KayecTBe TEMnN0BOro MCTOYHWKAE, B KOTOPOM 3/1IeKTpMYecKas
3Heprua npeobpasyeTca B TenaoByto. Ee 3n1eMeHTbl B Harpy*KeHHOM COCTOSIHUM
NpPeAcTaBAAOT UCTOYHUKM, CTOKU U MPUEMHUKU TENNOBOM 3Hepruun. MpeactasneH
pacyeT TeM/I0BbIX PEXUMOB M XapaKTEPUCTMK MeyaTHbIX NAaT NPU KOHAYKTUBHOM
TennoobmeHe.

A.P. lNMaHmenees, M.B. KynpueHko. 0630p MmeTOoA0B onpenesieHUA 0CTaTOYHOMU
€MKOCTU aKKYMyNnATOpHO 6atapeun, BHYTPEHHEro CONpoTUBAEHUA U NPOLEeHTa
3apAXKEHHOCTH

AHHoTauuAa: CpenaH o0630p Ha Temy onpefeneHna OCTaTOYHOMW EeMKOCTH,
BHYTPEHHEro CoNnpoTMUBAEHMUA, TOKA XON04HOM NPOKPYTKN U CTENEHb 3aPAXKEHHOCTH
aKKYMYNATOPHbIX 6aTapei. PaccMoTpeHbl pa3iyHble MeToAbl ANArHOCTUKN.

A.K. CeHKkesu4y. Cuctema KOMMeHCauuu NOrpewHocTed ANA Bpallalowerocs
TpaHcdopmartopa

AHHOTauuA: B naHHON paboTe paccmaTpuMBaeTcA NPUMEHEHME 3aKOHOB TEOPUU
NorpeLHoCcTeN K NPOEKTUPOBAHMNIO AATYMKOB YIa, @ TaKXKe K aHaM3y pe3ybTaTos
M3MepeHWUi, NPOM3BOAMMbBIX 3TUMW YCTPOMCTBaMMU. PaccmaTtpuBaeTtca meTos,
BbIOOpA YCTPOMCTBA KOMMEHCALMM NOTrPeLlHOCTN. AKTYaibHOCTb paboTbl CBA3aHa C
LWMPOKMM PacnpoCTpaHEHNEM IIEKTPOMEXAHUYECKMX AATYMKOB YI1a U NOBOPOTA.
B pa3ninyHbIX cMCTEMAX aBTOMATUKM U KOHTPOJIA YacTO BO3HWKaeT He0bX0AMMOCTb
CUHXPOHHOTO M CcWMHG}A3HOro BpalLeHWA WAM MOBOpPOTa ABYX WM 6onee ocew,
MeXaHWUYEeCKM He CBA3aHHbIX APYT C APYrOM.

P.1O N'saHos. AHann3 pbiHKa BETPO3HEpPreTUKu B Poccum

AHHOTauumA: B cTaTbe npuBeaeH aHaNN3 BETPOIHEPreTMYecKoro pbiHka Poccmu
no cocTtoAHuo Ha 2019r.

A.E. Kepc. MopepHusauua cuctembl ERP pns cosgaHua KOMMNIEKCHOCTU
pelweHuii 3aaa4 npegnpuaTua

AHHoTauyma: Cuctembl ERP cerogHA momoratoT aBTOMaTM3MpPOBATb MHOXKECTBO
npoueccos npegnpuatna. Cywectsyer pAg HeAOCTAaTKOB AaHHbIX CUCTEM U
pekoMmeHZaumm K mogepHusaumn. CospemeHHble ERP TpebytoT mobuabHOCTM
KOHTPO/IA, a TaKXe ONnTMMM3aumio WHTepdelica Mcnonb3oBaHMA. BHeapeHue
HeillpoceTe B apxutekTypy ERP cuctem no3soanT nosbicUTb 3¢GHEKTUBHOCTb
npeanpuaATMA 3a CYET CAaMOCTOATENIbHOCTM HACTPOMKM W UHTErpauum yxe
UMEIOLLMXCA CUCTEM NPeanpuaTUA.

13:30-14:30

Lunch break (Banquet hall «Dining room SWSU»)




14:30-15:00

Keynote Lecture 6: Grigory Panovko, and Alexander Shokhin.

Lecture Title: Resonant Adjustment of Vibrating Machines with Unbalance
Vibroexciter: Problems and Solutions (Room: I'-7, 2" floor)

Abstract: The problems of stabilization resonant modes of a mechanical system
oscillations, excited by an unbalanced rotor of an asynchronous AC electric
motor, are considered in the paper. A numerical algorithm for automatic
adjustment to the resonant mode under conditions of changing technological
load is proposed. The schematic diagram and calculation of the parameters of
the debalance with automatic change of its static moment depending on its
rotational speed is presented.

15:00-17:00

Oral Session 7: Vibration technologies, mechatronics and controlled machines
(Room: -2176)

Alexey Akhtulov, Lyudmila Ivanova, Oleg Kirasirov, and Mikhail Kirasirov.
Application of the Substructure Method to Assess the Vibration State of the
Bridge Crane

Abstract: The hierarchical structure of the lifting bridge crane as a complex dynamic
system, on the basis of which the entire object is represented by six levels of ranks
of elements, is considered. On the basis of the proposed hierarchical structure, a
comparative analysis of the computational models of the bridge-type lifting crane
is carried out, on the basis of which a method of synthesis of substructures or modal
analysis is proposed, based on the simulation of systems with Lagrange connection
nomograms. Thus, the constructed algorithms make it possible to use and
significantly simplify the dynamic calculations of a lifting bridge crane using
software and computer technology. Stiffness, inertia and damping properties of the
system are determined from the characteristics of individual elements, subsystems
and substructures by the same automatic operations of matrix algebra.

Olga Fominova, and Vladimir Chernyshev. Controlled Vibration Protection
Systems: Optimization and Verification

Abstract: The article discusses the theoretical aspects of verification of controlled
vibration protection systems based on the use of conformity assessments between
the components of the state vector of the system, the attached vector and control
adopted in the classical theory of optimal control. For verification, it is necessary to
have a mathematical model of the system under study, as well as a predictive model
of the optimal type. It is shown that if the results of the prediction of the vibration
state coincide with the actual vibration state of the model under study, this means
that the model under study is optimal. Examples of verification of the proposed
control algorithms for active vibration-protective systems are given.

Kuatbay Bissembayev, and Tolegen Dikambay. Periodic Modes of Spatial
Oscillations of a Vibration-Proof Body on Three Rolling-Contact Bearings with
Expanded Surfaces in Non-Resonance Conditions

Abstract: Nonlinear spatial oscillations of vibration protection systems on three
rolling-contact bearings limited by high-order revolution surfaces in non-resonance
conditions are investigated in this paper. The results of the evaluation of the
influence of the rolling friction of relaxing ground on the effectiveness of vibration
protection by rolling-contact bearings, which are geometric bodies, limited by two




high order surfaces, are contained. In order to study the spatial oscillations of a
vibration-proof object on rolling-contact bearings with expanded surfaces, methods
for solving a set of nonlinear ordinary differential equations are developed. Based
on the results of studies of spatial oscillations of a vibration-proof object on rolling-
contact bearings with expanded surfaces, the following conditions for the
appearance of rotary oscillations are established: 1. An increase in the difference in
the rolling friction coefficients, as could be expected, leads to an increase in the
angular displacements of a vibration isolation body; 2. An effect of energy transfer
from one direction to another is intensified with increasing of rolling friction. The
results obtained in the course of numerical experiments indicate a weak
interconnectivity of both translational and rotational motions of the system under
consideration.

Evgenii Kudryashov, and Igor Smirnov. Maintaining The Efficiency of the
Indexable Insert of the Cutter During the Turning Surfaces of Complex Profile with
the Vibrations

Abstract: A universal model of the process of turning the surface of a complex
profile is presented. The phenomena occurbring when the brittle tip of the cutting
element is embedded into the discontinuous surface of the workpiece are studied
analytically. Solutions are proposed that contribute to the preservation of the
workability of the indexable insert of the feed-through cutter in the conditions of
turning structurally complex surfaces with vibrations.

B.A. MuweHKko, E.B. MuweHKo. [NpumeHeHMe KOMOGUHMPOBAHHOrO
BU6PaLMOHHOrO BO3AEeCTBUA B NpOLLecce IKCTParmpoBaHus

AHHOTaumuA: B cTaTbe paccMmaTpuBaeTca MNpPUMEHEHUE KOMBUMHMPOBAHHOIO
(BMBbpaAUMOHHOTO ¥  Y/AbTPA3BYKOBOro) BO3AEWCTBMA AN MHTEHCUMbUMKaLUm
npouecca 3KCTParnpoBaHMA PacTUTEbHOIO CbipbS.

15:00-17:00

Oral Session 8: Vibration technologies, mechatronics and controlled machines
(Room: r-217a)

A.U. MNonyHUH. AHaNn3 maTemaTUyecKUx mogenei AUHaAMUKA BPaLLLAIOLLLEroca Ha
onopax KpynHorabapuTHoro Konbua

AHHOTauuMA: B cTaTbe OCYLLECTBAAETCA aHaAM3 MATEMATUYECKUX MoAeNen,
MCMNOMb3yeMbIX MpW  pacdeTe  AMHAMUKM  BPALLAOLLErocA Ha  onopax
KpynHorabapuTHOro KosbLa A1 Bbibopa TEXHONOTMYECKMX PEXMMOB NPOLLECCa ero
dbopmoobpasoBaHua. PaccmaTpmBaloTcA NoAxoAbl, OCHOBAHHblE Ha runoTese
HepacTAXXMMOM U  PacTAXKMMOW CpefHen /NMHUM  KonbLa. AHanu3upyoTca
CNOXHOCTW, BO3HMKAOWME NPU  WUCNOb30BAHWUWM TMNOTE3bl  HEPACTAKUMOM
cpepHen  nuMHMKM.  PaccmatpuBatoTcA  pesynbTaTbl  pacdeToB MO MoOZenw,
MCMNO/b3YOWEeNn rMnoTesy pacTAXMMOM cpedHen JIMHUKM, B KOTOPOM CKOPOCTb
BPALLEHWNA KO/bL,A CYUTAETCA NOCTOAHHOM, U NO MOAENN, YYUTbIBAIOLLEN AUHAMMKY
NPMBOAA M YII0BOTO ABUMKEHUSA KONbLA. [pnBeaeHbl pe3ynbTaTbl PaCYeTOB MO 3TUM
MOZEeNaM.

N.B. Ezenbckuli, 6.B. /lywHukos. HacTpoika MUAO-perynaTopa M HeYeTKoOro
perynatopa cMCTeMbl aBTOMATMUYECKOro YnpaB/ieHUsA 3/1eKTPONpUBOAOM pyns
BbICOTbl KOHBEpTONAaHa cpeacTsamm naketa Matlab/Simulink




AHHOTauuA: MpeacTaBnieHbl pe3ynbTaTbl Pa3paboTKM CUCTEMbI aBTOMATUYECKOTO
ynpaBAeHWA 3N1eKTPONPMBOAOM PY/iA BbICOTbI KOHBEPTON/AaHa, UCMO/Ib3yeMOro ANs
Hab/lOAEeHUA 32 UBMEHEHUAMM OKPYKaKoLWEN cpelbl C HU3KUX BbICOT. MpuBeaeHbl
pesynbTaTbl  HacTpoWiku  [UM-perynatopa M HEYETKOro  perynatopa,
NPOaHaNM3NpPOBaHbI rPaduUKM NepexoaHOro NPoL,Eeccos.

B.l. bawmosoli, A.l. Pekc, l.A. Panonos, B.C. Mopo3. BnuaHue marHuTHoro
NonsA Ha y/bTPa3BYKOBOE BUOPALMOHHOE pacnbl/ieHUe MAarHUTHOM }KUAKOCTU

AHHOTauuA: B cTaTbe pPacCMOTPEHO B/IMAHME MArHUTHOTO MOJA Ha YC/0BUSA
GOHTAHNPOBAHMA M PACNbIIMBAHUA MAarHUTHOM KUAKOCTU B Y/IbTPa3BYKOBOM MoOJIe.

B.M. TllonyHuH, [1.A. Psanonos, K.C. Pabues, E.A. Cokonos, B.C. Mopos.
UccnepoBaHue AMHAMMKM ra30XKMAKOCTHbIX CUCTEM Ha OCHOBE MArHUTHOWM
XUAKOCTU B HEOA4HOPOAHOM MArHUTHOM noJse

AHHOTauuA: B pabote paccmoTpeHbl fABAeHUA npobos W ycnosua ANA
BO3HMKHOBEHMA Ta30BbIX BKAOYEHWN (My3blpeld U nosocTeil) B MarHUTHOM
XUOKOCTH, HaxogsAwencs B HEOLHOPOAHOM MArHUTHOM MONe KObLEBOro
MarHuTa.

B.M. MonyHuH, .A. Panonos, E.B. llenbdewosa, A.B. bpudckul. Ocumnnauyum
MarHUTOXXUAKOCTHOIO aKTUBHOIO 3/1IeMEeHTa B CU/IbHbIX MarHUTHbIX NOAAX
AHHOTaumA: B cTaTbe paccMOTPEHO McCaedoBaHWE BA3KOYMPYrMX MapameTpos
CUCTEMbl Ha OCHOBe CTONBMKA MarHUTHOM  KUAKOCTM, OrpaHUYeHHOW
MOBEPXHOCTbIO TOPU3OHTANbHO TPYBKM M3 OPrcTeKkna, HaxoAdllenca B nose
sanektpomarHuta. CTONBMK MarHUTHOM KUAKOCTM COBepllaeT 3aTyxalouiue
KonebaHua. MpeanoxeH MEXaHWU3M MHTEPNpPEeTALLMMN Pe3y/bTaTOB SKCNEPUMEHTA C
Lenblo onpeaeneHvMa  3aBUCMMOCTM  BASKOCTM  MarHUTHOW  KMAKOCTM  OT
HanpAXeHHOCTN MarHMTHOro nonA.

15:00-17:00

Poster Session 4 (Room: -218)

Leonid Lukienko, Vladimir Bannikov. Increase in Survivability of Designs of Hard
Loaded Rack and Pinion Systems

Abstract: In this paper it is shown that rack and pinions systems of mining
technological machines work in the conditions of considerable efforts and speeds
and therefore are subject to the strengthened wear. Meanwhile, the task of
increase in resourceof operated mining technological machines is set. Results of
researchers on justification of kinematic and power parameters of gear and rack
systems of hard loaded mining machines are presented in this article. It is
shownthat for making up of more reasonable constructive decisions by the de-
signer it is makes to sense to carry out an assessment of wear of the projected drive
at a design stage. It is offered to apply additional indicators of quality of gearing:
coefficients of speedup and speed of slippage, and also scoring re-sistance
coefficient. Introduction of these parameters will allow to choose geo-metrical
parameters of the designed systems which will possess the best kine-matic and
power characteristics and are least inclined to wear.




10.C. AkuHuHa, T.A. Cepeeesa, M.IO. Cepzees, C.B. TiopuH. OueHKa
3pPEKTUBHOCTM BCTPOEHHOrO B YNPaBAAIOWMA NPOLLECCOP CTOPOXKEBOrO
MeXaHM3Ma Ha OCHOBE pPa3MeTKMU KOAO0B UCMONHAEMO NporpaMmbl

AHHOTauuA: B cTaTtbe 06OCHOBbLIBAETCA LENecoobpasHOCTb MNPUMEHEHUA B
npoueccopax, MUCNonb3yembix B POOOTOTEXHUKE, PaA3/IMYHbBIX CTOPOXKEBbIX
MEXaHU3MOB, OMEpPaTUBHO OOHAPYKMBAOWMX OWMOKM NOTOKA YynpaBieHuA
PaccMOTpeH WM3BECTHbI CTOPOXKEBOM MEXaHM3M Ha OCHOBE MPOrHO3MPOBAHMA
agpeca fAYEMKM MPOrpaMMHON MamsATM, B KOTOPOWM XPaHUTCA caeaylowmi Kog,
KOMaHZbl, U OPUIMHANbHbIV CTOPOXKEBOM MeEXaHWU3M, 6asupyowmninca Ha pasmeTke
KOAOB MPOrpaMMHOM MNamATU. NS OPUTMHANbHOTO MeXaHW3Ma MnpesJsioXKeHbl
aHaA/IMTUYECKME COOTHOLLIEHWS, MNO3BOAAKOLWME MPOrHO3MPOBaTb BEPOATHOCTb
obHapy»KeHUsa ownboK notoka ynpasneHusa gna CISC-npoueccopoB ¢ cucTemol
KOMaHZ, NpoOn3BObHOM BAaNTHOCTM Ha OCHOBE CTAaTUCTUKM KOMAHZ, UCMOIHAEMOTO
KoZa nporpammoi.

A.E. lopodeukuli, B.I. KypbaHos, WN./1. Tapacosa. CutyaumoHHoe ynpaBaeHue
rpynnoi SEMS

AHHOTaumA: [lpeacrtaBneHa MNOCTAaHOBKA 334a4M CUTYAUMOHHOIO ynpaB/eHus
rpynnon SEMS M aHanu3 nNpuMHUMNOB CUTYaALMOHHOTO YMNpaB/iEHUA B YCNOBUAX
CTOXaCTMYHOCTM M He NOJIHOM onpeaeneHHOCTM OKPYKeHMA BbIbopa. PaccmoTpeHa
KoHLenums CUTYaLUMOHHOIo ynpaBfieHus, Nosy4eHo obobuieHHoe
MaTeMaTMUYECKOe ONMCaHUe 33434M CUTYAUMOHHOIO ynpaBaeHuaA rpynnosoi SEMS,
NPOAHANN3MPOBAHbI METOA0/N0OMMA M PasnYHble MNoAXoAbl K OpraHu3auuu
CUTYaLMOHHOrO ynpasaeHusa rpynno SEMS. MoKkasaHa BO3MOXHOCTb peasin3aLmu
npeanoXXeHHON MaTeMaTMYECKON NOCTAHOBKM 3a4a4M CUTYALLMOHHOTO YNpaBAeHUA
SEMS cpeactBamun BbIYUCAUTENBHON TEXHWKM C MNapaniefibHON opraHu3auumen
BbIYUC/IEHUN.

B.C. Akonos, H.A. beceduH. TnbpuaHbIA NPUBOA, AUCKOBbLIX TOPMO30B KOJEC
aBTomobuna

AHHOTauuA: lMpeanaraetcs KOHUEMUWA MCMO/b30BAaHUS Mbe30aKTyaToOpPoB ANs
yBennyeHua bbICTpoaencTBUS TMAPABANYECKON KONECHOM TOPMO3HOM CUCTEMbI
aBTomobuns. BbiNosHEHbl NpegBapuTesibHble pacyeTbl, MOATBEP)KAAOLWME
paboTtocnocobHOCTb Npeasiaraemoin rMbpuaHON AUCKOBOI TOPMO3HOM CUCTEMbI
aBTomMobunsa. NMpeanoxeHbl 3CKU3bl KOHCTPYKLUU.

B.C. Akonos, [4.A. [lakKaHeH. UMUTALMOHHAA MOAe/Nb 3/IeKTPOMEXaHUYeCKoro
3anycka TypbopeakTusHoro gsurarens

AHHOTaumA: PaccmaTpuBaeTcs cMcTeMa 3anycka aBMaLMOHHOIO ra3oTypbuHHOro
ABUraTena Cc MNOMOLLbIO cTapTepa-reHepaTopa. [lpuMBoAUTCA MaTemaTuyecKas
MOZeNb TaKol cuctemsl. MpeanoXeHa MMUTALUMOHHAA MOAENb CUCTEMbI 3aMycCKa.
BbINONHEHbI UCCAEA0BaHMA AMHAMUYECKMX XAPaKTEPUCTUK CUCTEMbI 3amnycKa C
ABYXCTyneH4YaTbiM 3aKOHOM Yynpas/ieHUA Un Bbl6paHHbIMVI 3/1eMeHTaMUN CUCTEMDI
3anycka.




M.B. bypakos, M.C. bpyHos. WccnepoBaHue anroputmos uaeHTUUKaLum
AWUHAMUYECKOM cucTembl

AHHOTauumA: PaccmatpusaeTca 3agava naeHTndMKaumm napameTpos
ANHaMnyeckoro 06beKTa, 3a4aHHOr0 MacCMBaMM U3MEPEHUI BXOAa M BbIXO4A HA
KOHEeYHOM WHTepBa/ie BpeMEHU, CHATbIMM C TabopaTopHOro CTeHAa B MPUCYTCTBUMU
WYMOB M3MepeHuid. WUccnepytoTca  anroputm  MAeHTUOMKaLMM  METOA0M
HaMMEeHbLUMX KBAApaToOB, a TaKX¥e HelpoceTeBOM MAEHTUOUMKAUMA C MOMOLLbIO
HEMPOHHOM CETM MNPAMOro  pacnpocTpaHeHuAa. [lpmMBoAATCA  pe3ynbTaTbl
BbIUMC/IUTENBHBLIX 3KcnepumeHToB B Matlab, noateBepkgatowme cpaBHUTb
3¢ PEKTUBHOCTb PA3NYHBIX METOAMK MAEHTUPUKALUMN.

A.10. Epwos, WU.H. JlykbaHeHKo.  [AuWHamuuyeckaa mogenb npuBoAaa
TEeXHOJIOrMYecKoro o6opyno0BaHuUA € S CTeneHAMU cBo6oabl

AHHOTauuA: B cTaTbe paccMoTpeHbl OCHOBHble MNpPUeMbl MaTemMaTU4ecKoro
MOAENMPOBaAHMA NPUBOAA TEXHOJIOTMYECKOrO 06O0pPYAOBaHMA, C TOYKU 3pPEHMUA
yyeTta AUHAMUYECKUX BO3LI,el7ICTBVIl\/‘I Ha 3/1eMeHTbl 3/1eKTpoMexXaHN4eCKoro
NPUBOAA, BO3HMKAKOLWMX NPU paboTe TEXHO/IOrMYECKOM MallMHbl. PaccmoTpeHbl
OCHOBHble AONYLLEHWA, OCYLLECTBAAEMbIe NPKU nepexoae oT peasbHON UCXOAHOW
TEXHOJIOTMYECKOM CUCTEMbI K €e MOZEAN B 3aBUCMMOCTM OT MNOCTAHOBKM
AVHaMMUYEeCcKoM 3aJlaun nccneaoBaHus.

M.B. bypakos, M.C. bpyHos. MopganbHoe ynpaBneHue o6beKToM € Manbimu
HYNAAMU NnepesaToyHoN GyHKLUM

AHHOTauuA: PaccmaTtpuBaetcA npobsema MOAANbHOTO CUHTE3a C  Yy4eToM
MeO/IeHHbIX YCTOMUYMBbLIX Hynel nepenaTtoyHoin GyHKUMM O0b6BbEKTa ynpaBieHwus,
KOTOPble MOTYT OKa3blBaTb CU/IbHOE BIMSAAHME Ha KAYeCTBO NePEXOAHbIX MPOLECCOB.
Mpepnaraetca CTPYKTypa [ABYXKOHTYPHOM CUCTEMbI YMpPaB/ieHWA, B KOTOPOWM
BHYTPEHHUI KOHTYp peanusyeT ynpaBieHWe MO COCTOAHWIO, @ BHEWHUN —
ynpasneHve no owwubke Bbixoaa. NpuMBOAATCA pe3ynbTaTbl BbIYUCAUTENbHBIX
aKcnepumeHToB B Matlab, noatsepkaatowme 3pPeKTUBHOCTb PACCMOTPEHHOM
METOAMKM, MO3BONAIOWEN YCTPAHUTb HEraTUBHOE BAMAHME MeAIEHHbIX HYNen Ha
nepexogHbl npouecc.

A.H. lMonoxceHyes. MpoekTMpoBaHMe U  mogenuposaHue  paboTbl
3/1IeKTPONPMBOAA YNPABAAIOLLErO ABUraTeIfi-MaxoBUKa

AHHOTaumA: B cTaTbe paccMOTPEHbl BOMPOCbl NPOEKTUPOBAHMA 3/1IEKTPONPUBOAA
YNPaBAAOLWEro ABUraTeNA-mMaxoBMKa C MOBbIWEHHbIMW  TpeboBaHMAMM K
MOrpewHoCTN peanmsaumm yrnpasasaowero MomeHTa. MpeacraBneHa CTPYKTYpHas
CXemMa anekTponpmBoga ¢ ob6paTHOM CBA3bKD NO CKopocTu. [lpuBepeHo
MaTeMaTMUYECKoe OMNUCaAHWME OCHOBHbIX COCTaBHbIX YacTel 31eKTPOoNnpuBOAa,
npeacTaBaeHbl pe3yabTaTbl MOLENPOBAHMUA.

B.C. Akonos, C.N. Conosbes. UMutaumMoHHaas mopaesib CUCTEMbl YCTPaHEHUS
nomna’kHbiX BU6pauuii B aBuageuratene

AHHoOTauumA: M3 mHormMx ¢akTopoB, CONPOBOXKAAOLWMX MOMMAXK TypbopeakTUBHOro
Apuratens, B paboTe paccmaTpuMBaeTcA CUCTEMA aHanuM3a W yCTPaHeHus
HeonpaBAaHHbIX CKa4ykoOB TemnepaTypbl 3a ero TypbuHoi. [peanaraetcs
ynpaB/ieHWe 4yepes3 4acToTy BpalleHMA poTopa aBuagsuraTensd. PaspaboTaHa u




npeanoxXeHa WMUTAUMOHHAA moaeNlb YCTpaHEeHUA NOoMNaXKHbIX BM6paLI|VIl7I B
Fa3OTyp6MHHOM aBuagBuUratene neTate/ibHoro annaparta.

AJl. JlaweHko, U.M. lNepwuH. OMnarHOCTUKA U KOHTPO/Ib TENJ10BbIX NPOL,ECCOB B
NapoBbIX KOTAAX

AHHOTauuAa: B cratbe npeacTaBneH aHanM3  pbiHKa N0 NPOW3BOACTBY
9NeKTposHeprnn. PaccmoTpeHbl Npobnembl U BO3SMOXKHble NyTU UX peweHua. B
KayecTBe OJHOro M3 BO3MOXHbIX BAapMAHTOB pelleHnAa npobnembl paccMOTpeH
NapoBOl KOTEN KaK CNOXHaA cucTema, A1 aHanu3a KOTOPON NpUMEHEH MeTos,
MHOrOypoBHEBOW AeKkomno3uuuun. PaspaboTtaHa MeTOAMKa MOAENNPOBaHUA
06bEeKTOB C pacnpefenéHHbIMK napameTpamu. PaszpabotaHHaa meToguKa Aaét
BO3MOXHOCTb MPOBOAMTb AETa/bHbI aHA/IM3 TENIO0BbIX MPOLLECCOB, NPOTEKAOLWMX
B KOTN1axX M B NaporeHepaTopax.

E.E. MMpoKonos. AuHamuuyeckoe BUbporawieHme B cCUCTEMAX C MapameTpUYecKum
ynpaBieHnem

AHHOTauMA: B cTaTbe paccMaTpMBaAOTCA BOMPOCHI yNpaBisemMoi BUOPO3aLLUTI,
0COBEHHOCTM AMHAMMYECKOTO raleHna BUbpaLmm B cUCTeMaXx C MapameTpUYeckum
ynpasneHvem. Mccnegyemble BMOPO3aLWMTHbIE CUCTEMbI NPEACTaBAAIT coboi
CUCTEMbI C HEMPAMbIM YMNpaB/iieHWEeM, KOTOPOE BO3A4ENCTBYET HAa 3/1€MEHTbI
MOACUCTEMbI, T.e. OKa3blBaeT OMNOCPeACTBOBAHHOE BAMAHME Ha ABUXKEHWE
3aWMWaemoro obbekTa uyepes MapameTpbl CUCTEMbI. B €BA3M € 3TMM npu
onpeAeNieHHbIX peXKMmax paboTbl M HACTPOMKM CUCTEMbI MO3BONAET M3bexaTb
6ONbLWNX N HEONPaBAAHHbIX SHEPreTUYECKMX 3aTpaT Ha ynpasaeHue. OTcyTcTBUe
BCECTOPOHHMX [AaHHbIX 06 aHTMPE30HAHCHbIX WM MNPOTUBOYAAPHbLIX CBOMCTBAX
HM3KOYACTOTHbIX KOMBUMHUPOBAHHbIX CUCTEM BUbporacutenei U BU6poM3oNATOPOB
NPepbIBUCTOrO AEWUCTBUA NpeaonpeaenaeT 3HaYMMOCTb BbIBPaHHOro HanpaBieHun
nccneaoBaHus.

H.B. PewemHukosa, E.HO. Bamaesa. Pa3paboTka cuctembl ynpasaeHUsA
NoABUKHOCTbIO aBMALMOHHOIO TpeHaxepa B cpege LabView

AHHOTauuA: B cTatbe paccmaTpuMBaeTCA MNOCTPOEHME MOLENM aBUALMOHHOIO
TpeHa}epa C Tpemsa cTeneHAmM cBoboabl, MMUTUpyOWero ncuxodusndeckme
Harpysku Ha nunota. MNpuBeseHO UCMbiTaHME MOAENU MyTemM Npeobpa3oBaHUs
MHPOPMaLUK, NONYYEHHOM C aBUALLMOHHOTO CUMYNATOPA, B ABUNKEHME NOABUMKHOM
nnatopmbl.

n.A. Canosa, A.A. KocyxuHa. AHanu3 ¢$aKTopoB, BAUAIOWMUX HA pPe3ynbTaTtbl
Tennosoro FEM aHanusa

AHHOTauuA: B paboTte paccmoTpeHbl $GaKTopbl, BAUAKOWME Ha pe3ynbTaTbl FEM
aHa/n3a TENOBbIX PEXMMOB PaboTbl 31EKTPOMEXaHUYECKUX Npeobpa3oBaTenei.

n.I. Kpusonanuyk, M.B. bypakos, B.®. LWuwnakos, [A.0. HAxkumoscKud.
OCO6eHHOCTU CXeMOTEXHUYECKOro MOAEeNupoBaHuMs 6n10Ka ynpaBaeHuA
ABUraTesIeM-MmaxoBUKOM

AHHOTaumA: PaccMoTpeHbl NoaxoAabl K NOCTPOEHUIO OTAENbHbIX KOMMOHEHTOB U
peanusaumm SPICE mopenn cuctembl ynpaBaeHUA ABUraTesIeM-MaxOBUKOM,
npueeAeHbl HEKOTOPbIE pe3y/bTaTbl MOAE/IMPOBAHUA.




A.A. Epumos, C.H0. MenbHuKkos. MoaenuposaHue aaroputma BeKTopHoi LUMM
B aKTUBHOM NnpeobpasoBarene TOKa

AHHoTauuA: [ns TpexdhasHOro MOCTOBOro akTMBHOIO npeobpasoBaTens Toka bObin
noapobHO pPaccCMOTPEH anropuTm BeKTopHoi LUMM BxogHOro TOKa ero
Nno/ynpoBOAHNKOBOro KommyTtatopa. B cpege MATLAB/Simulink 6bina co3gaHa
MOAEeNMpYIOWan nporpamma, MNo3BO/AOLWLAA aHA/M3MPOBaTb AMHAMUYECKUE WU
3HepreTMYeckne nokasatenu paboTbl aKTMBHOrO npeobpasoBaTens TOKa,
paboTalowWero B pexnumax BbINpAMUTENA U CETEBOTO MHBepPTOpaA. MpeacTaBneHsl
pe3ynbTaTbl MaTEMATUYECKOrO MOAE/IMPOBaHUSA.

E.A. KpusuyH, E.A. PomaHO8a. Kcnpecc oLeHKa OCHOBHbIX PU3UKO-XMMUUYECKUX
nokasaresieii MONIOKa

AHHOTauuA: PaccmoTpeHbl MoOKasaTenuM KavectBa MoJoKa. [posegeHa
npeaBapuTeibHan oLeHKa GU3MKO-XMMUYECKUX NOKA3aTeiei KauecTBa MOJIOKaA.

T.U. domuuesa, T.E. Kpeinosa, (O.T. BuepaHeHKo, E.B. KonyxcHuKosa.
Kap6oHunbHble KoMmnaekcbl meTannoB 8 rpynnbl — KaTa/M3aTopbl peaKkuuu
ruapokap6okcunmuposanuii pypoypona

AHHOTauuA: B  cratbe npuBefeHbl  AaHHble O KaTa/JINTUYECKOM
rmapokapbokcuanposaHmmn ¢ypdypona ¢ NOMOLLbI KapOOHUNBHbBIX KOMMEKCOB
meTannos 8 rpynmnel.

T.B. Kpsinosa, FO.T. BuepaHeHKo, A.B. Oe Bekku. OKucneHue 3-metunbytaHansa B
ABYyX$a3HOM cucTeme XKUAKOCTb — X KUAKOCTb

AHHOTauuA: WM3yyeHo nosydyeHne 3-meTUNOYTAHOBOM  KMUCAOTbI K3 3-
MeTMbYTaHanA C BbICOKOM CeNeKTUBHOCTbIO. BbibpaH addeKTUBHbIN KaTanmsaTop
n BbIAB/IEHO  BAMAHME  TemnepaTypbl, COCTaBa W  KOHUEHTpauuu
KMC/IOPOACOAEPHKALLErO ra3a Ha CKOPOCTb peaKkuum.

N.A. Canosa, B.C. Akornos. BamaHue cxembl pacnosioXxeHus rpetoLlero Kabensa Ha
npoueccbl B NpoTUBO06NAEAeHUTENbHOI cucTeme

AHHOTauuA: B paboTe paccmaTpuBaeTcs B/MAHME CXEMbl PACMOJIOKEHUSA Ha
BOZOMNPOBOAHON Tpybe rpetowiero kabensa Ha NPOLLECC HarpeBaHWsA BOAbl BHYTPU
TpybbI.

U.M. MNepwuH, T.B. Kyxaposa, A./l. /laweHKo. UccnepoBaHne BO3MOXHOCTU U
YC/I0BMA NPUMEHEHUA YaCTOTHOTO MeTO4,a CUHTE3a pacnpeaeneHHbIX cucrem ans
MHOTFOMEpPHbIX 06BEKTOB

AHHOTauuA: PaccmoTpeH nNpPOCTPaHCTBEHHO-UHBAPWAHTHbLIA pacnpeaeneHHbIN
0bOBbEKT, onucbiBaembin  auddepeHUnanbHbiM  YPaBHEHMEM B YaCTHbIX
npousBogHbIX. OcCyWwecTBAEHO CpaBHEHWE AMHAMMYECKMX  XapaKTepPUCTUK
HenpepbIBHON U AUCKPETHOW Mogenein pacnpeaeseHHoro obbekta. B pabote
NOKa3aHO, YTO €C/IM AMCKPETHble aHa/NorM MPOCTPAHCTBEHHbIX MOJ SABAAOTCS
COOCTBEHHbIMM BEKTOPaMM MePesaTOMHON MaTpuMLbl MHOFOMEPHOTO 0ObEKTA, TO
OAHHbI 06BEKT MOXKeT bbITb onucaH guddepeHUnanbHbIM ypaBHEHUEM B YACTHbIX
NPOU3BOAHbIX U ABNSAETCA YC/I0BHO NPOCTPaHCTBEHHO-UHBAPUAHTHbIM.




A.A. MapmeiHos, C.C. Tumocpees. MopgenupoBaHue CUCTEMDI
3Heproo6ecneyeHUs € 3IEKTPOXMMUYECKMM reHepaTopom

AHHoOTauuA: PaspaboTaHbl METOAMKM pacyeTa MU KOMMbIOTEPHbIE MOAENN CUCTEMBI
sHeproobecrneyeHMs C  3/IEKTPOXMMMUYECKMM  TeHepaTopom.  BbinonHeHo
nccnenoBaHme  3/1IEKTPOMArHUTHbIX NpoueccoB U XapPaKTepUCTUK CUCTEMDbI
sHeproobecrneyeHUs C 3/IEKTPOXMMMUYECKMM TreHepaTopomM. [loKasaHbl nyTu
COBEepLUEHCTBOBaHMSA XapaKTepuCTUK cuctem sHeproobecneyeHun C
3NEKTPOXUMMYECKMM TEHEPATOPOM. PesynbTaTbl BbINOJHEHHbLIX MCCAEAOBaHUM
No3BO/IAIOT ONpeaennTb NyTU AasibHEelLero cCoBepleHCTBOBAHNA XapaKTePUCTUK
CUCTEMbI 3HEProobHecneyeHns C SNEKTPOXMMUYECKUM FrEHEPaTOPOM.

A.10. Epwos, WU.H. JlykeaHeHKo, E.3. AmaH, A.A. TeipmebiyHbil. Pa3paboTka
aNropuTMa pacyeTa XapaKTepuUCTUK MHepLUasibHbIX AaTYMKOB, paboTarowmx B
perkume aBTOKoneb6aHui

AHHOTauMA: B cTaTbe paccMaTpMBAETCA aJfOPUTM pacyeTa U MMMUTALMOHHOIO
MOAENNPOBAHNA  MHEPUMANIbHOIMO  JdaTyMKa NepBUMYHOM  WUHPopMauuM ¢
KOMMNEHCUPYHOLLUM npeobpasoBaTtenem MarHUTO3/1IEKTPUYECKOrO nnm
3N1eKTPOMArHMTHOro TMna. PaccmoTpeHbl BOMPOCbl AMHAMWYECKMX MNPOLLECCOB,
BO3HMKAIOWMX B MUKPOMEXAHUYECKMX YCTPOMCTBAX Ha nNpumepe [aTyMKa
nepBuUYHON WHOOPMAUMM NPM  HACTYNAEHUM aABTOKONEDATE/IbHbIX PEXMMOB.
MpuBeaeHbl pe3ynbTaTbl UMUTALMOHHOIO MOALE/MPOBAHMA OCHOBHbLIX PEXMMOB
AaTYMKa NepBUYHON MHPOPMALIUN U UX CPAaBHEHME C MAaTEMATMUYECKON MOAENbIO.
JoKa3saHa afleKBAaTHOCTb MPOBOANMBIX HAYYHbIX UCCIEA0BAHUNIA.

17:00-17:30

Closing Ceremony (Conference Hall SWSU)

Saturday, April 20, 2019

11:00-15:00

Excursions by choice:
1) Sightseeing, 2) Historical and Cultural, 3) Military-patriotic:
e Sightseeing «Kursk city tour», Kursk, duration 2-3 h.;
e Historical and Cultural Center: «Monastery Kurskaya Korennaya
Pustyn», 25 km from Kursk, duration 3-4 h.;
o Military patriotic museum of the search group «Kurgan», Kursk,
duration 2-3 h;
e Kursk Regional Museum, Kursk, duration 2-3 h.




Venue and routes

The conference will be organized at the campus of Southwest State University (SWSU, Russia, Kursk,
50-Let Octyabrya St., 94).

o
> %}g 42 “oi\v
1003 | g._ 3° 156
e A
£ - ay 22
12 BA O N B @a‘e"*('*d
30 A b
1 Nioxcop 0 P 3 gate
Markmr 29
MaxaoHanac - s - 4 9 g
= \gZ
P
q.‘i‘\ , 556 ‘G,:J
.
B % % .
8 pe o T4 °
5 ("% 0 ) % 23
80 %
Nurwn
MarHuT % \-1-‘Sl
HOro-3anagHslil rocyjapCcTeeHHbIA YHUBEPCUTET ) 59153 = \
o
TnasHbIii y4ebHbIi Kopnyc & ) 5 ’1\?,
e — omAenenmes ~W \ 2 %
(= L 14
:‘\ 12 g 149 %\
(2]
18 0 \ - %
- 1031y GA 31
94 o 5
1 96 T 145
24 944, ‘%\
. W
2 B % W-M‘J"’“
948 b L
9dK2
30 L 143
52«1
28
- 943 HOro-3anagmsii .
£ . 4

Please take a bus Ne 93 to get to the University from Oktyabrskaya Hotel Complex (the trip takes
about 20 minutes).
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Please take a bus Ne 84 to get to the University from the Kursk airport (the trip takes about 50

minutes).
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Please take a bus N2 210 to get to the University from the Kursk train station (the trip takes about 30
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Please take a bus Ne 81 to get to Oktyabrskaya Hotel Complex from the Kursk airport (the trip takes

about 50 minutes).
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Please take a bus Ne 45 to get to Oktyabrskaya Hotel Complex from the Kursk train station (the trip

takes about 10 minutes).
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Kursk sights

Kursk is one of the oldest cities in the Central Russia, featuring unique architecture and a variety of
historical sites.

One of the most popular tourist destination is Korennaya Pustyn monastery, founded in 16th century
and featuring not only traditional Russian architecture, but also historical and cultural significance.

The following excursions are recommended: 1) Sightseeing, 2) Historical and Cultural, 3) Military-
patriotic:
¢ Sightseeing «Kursk city tour», Kursk, duration 2-3 h.;
e Historical and Cultural Center: «Monastery Kurskaya Korennaya Pustyn», 25 km from Kursk,
duration 3-4 h.;
¢ Military patriotic museum of the search group «Kurgan», Kursk, duration 2-3 h.;
e Kursk Regional Museum, Kursk, duration 2-3 h.

Contacts

E-mail: zav-read@guap.ru

Web site: http://suai.edu.ru/conference/zav-read/




The conference is held with the financial support of
the Russian Foundation for Basic Research,
project No. 19-08-20021.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


