2018 2nd School on Dynamics of
Complex Networks and their
Application Iin Intellectual
Robotics (DCNAIR 2018)

Saratov, Russia
8-10 October 2018

.O IE E E IEEE Catalog Number: CFP18096-POD
’ ISBN: 978-1-5386-5819-2



Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP18096-POD
ISBN (Print-On-Demand): 978-1-5386-5819-2
ISBN (Online): 978-1-5386-5818-5

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



COJIEPYKAHUE

Alimuradov A.K., Tychkov A.Y. Enhancing estimation accuracy of psycho-emotical state
of operators of medical exoskeletons as intellectual control systems with high degree of
responsibility

Andreev A.V., Makarov V.V., Frolov N.S., Runnova A.E., Pisarchik A.N. Mathematical
simulation and investigation of the phenomenon of coherent resonance in the brain
Angpees A.B., Makapos B.B., PynnoBa A.E., Ilmcapunx A.H. Marematnueckoe
MOACIIMPOBAHUEC U U3YUYCHHE ABJIICHHUA KOI'CPCHTHOI'O PE30HAHCA B 'OJIOBHOM MO3T€

Avdonin K.A., Zakharov O.V. Optimization of the path of movement of the "arm" type
robot with excessive degrees of freedom

ABaonnn K.A., 3axapo O.B. Ontumuzanusi TpaeKTOpuid NepeMerieHus poOOTOB TUIIA
«pyKa» € A30BITOYHBIM YHUCIIOM CTEIEHEN CBO60,Z[BI

Biryukov R., Levin V. Mobile agent’s motion planning in dynamic environment
bupwkos P.C., JleBun B.A. IlnanupoBaHue [BWXEHUS MOOUIBLHOTO areHTa B
JUHAMHYECKOM OKpPYKEHHUH

Bolotov M., Smirnov L., Osipov G., Pikovsky A. Breathing regimes in a medium of
nonlocally coupled phase oscillators

Bosaoros M.U., CmupuoB JI.A., OcunoB I'.B., IlukoBckuii A.C. CinoxxHble XUMEpPHbIE
COCTOSHUA B CUCTEME (1)'(130BI)IX OCIIUJIIIATOPOB

Bondarenko M.E., Babin A.Y. Reduction of vibration of a rotor by means of combination
of bearings and active control of their dynamic characteristics

Bongapenko M.J., baobun A.FQ. CHmwkenue BuOpanuud poTopa MMyTeM KOMOWHAIUU
MMOAIIWITHUKOB X aKTUBHOI'O YIIPABJICHUA X NTUHAMUYCCKHUMHU XaPAKTCPUCTUKAMU

Borisenko A., Artyukhov I., Zemtsov A. Autonomous power supply system of magnetron
generators group

Bopucenko A.U., AptioxoB U.U., 3emuoB A.M. ABTOHOMHasi CUCTEMA HIIEKTPOIUTAHUS
TPYIIIBI MAarHETPOHHBIX TEHEPATOPOB

Dubovitskikh V.A., Mezentsev D.A. Construction of a depth map using stereo vision based
on a developed stereo camera for the anthropomorphic robot AR600E
AyooBunkux B.A., Me3enne JI.A. IloctpoeHue kapTel IIyOMH C HCIHOJIb30BaHUEM

cTepeo3peHHs Ha 0Oa3e pa3paboTaHHON cTepeokaMmepbl Ui aHTPONOMOP(HOro poboTa
ARG00E

Fetisov A.S., Tyurin V.O., Tokmakov N.V. Experimental assembly with multi-zone
lubrication active control system

®etucon A.C., Topun B.O., Tokmakos H.B. DxcnieprMeHTanbHast ycTaHOBKA C CUCTEMOM
YIIpaBJICHUA MHOTO30HHOMU no;[aqeﬁ CMAa304YHbIX MATCPUATIOB

Frolov N.S., Zhukov V.V., Pisarchik A.N. Multistability of macroscopic states in
multilayer multiplex network

®poaos H.C., ’Kykos B.B., [Incapunk A.H. MynbTHcTaOUIBHOCTD MAaKPOCKOTMYECKUX
COCTOSIHMM B MHOTOCJIOWHON MYJIBTUILUIEKCHOM CETH

Glushchenko F., Fedotova A. Developing automotive production with using product
lifecycle management system

Faymenko @.A., PenoroBa A.B. Pa3paboTka aBTOMAaTH3MPOBAHHOIO yYacTKa
IMPOU3BOJCTBA C UCITIOJIB30BAHUEM CUCTEM YIIPABJICHUS ) KU3HCHHBIM LUKJIOM U3OCTIUA

978-1-5386-5819-2/18 $31.00 © 2018 |IEEE 2

12

14

17

21

24

27

31

35

38



Grechnikov F.V., Yakoshin A.S., Zakharov O.V. Method for selecting control points on
spheres when measuring on coordinate measuring machines

I'peunukoB @.B., SikoBuumu A.C., 3axapos O.B. MeTo/1 BbI00pa KOHTPOJIBHBIX TOYEK Ha
C(bepI/I‘leCKI/IX IMOBEPXHOCTAX ITPU UBMECPECHUHN HAa KOOPJAUHATHO-U3MEPHUTCIbHBIX MalllMHAX

Grishchenko A.A., Sysoev 1.V. Individual features of the dynamics of coupling from Time
Series of Intracranial EEGs of Cortex of WAG/Rij’s Rats before and after of the drug
I'pumenko A.A. CoicoeB U.B. NHnuBuyanpHble 0COOCHHOCTH JUHAMUKH CBSI3aHHOCTH,
MEKIy 00JacTIMHU KOpBI rojoBHOro mosra Kpeic auaud WAG/RIj 1o u mociie BBeaCHHS
npemapara

Grubov V.V., Maksimenko V.A., Nedaivozov V.O., Kirsanov D.V. Real-time big EEG
data processing with CUDA parallel computing technology

I'pyooB B.B., Makcumenko B.A., HenaiiBozoB B.0., KupcanoB /I.B. OGpabotka
Oompmx AaHHbIXx O3l B pexume peaqbHOr0 BPEMEHHM NIpPU TMOMOIIM TEXHOJIOTHU
napauienbHbiX BerauciaeHuit CUDA

Gulai A.P., Kulminskiy D.D., Astakhov S.V., Ponomarenko V.I. Dynamics of a non-
autonomous three-mode Van der Pol generator

I'ynaii A.dl., Kyabmunckuii /.., AcraxoB C.B., [lonomapenko B.M. Jlunamuka
HCABTOHOMHOI'O TPEXMOJOBOI'O IrCHEpATOpa Ban acp Ilona

Hramov A.E., Runnova A.E., Kurkin S.A., Musatov V.Yu. Gender differences in
operators movement recognition on signals of electroencephalogram

XpamoB A.E., PynnoBa A.E., Kypkun C.A., MycaroB B.IO. 'ennepnsie paznuuus npu
pacCiiO3HaBaHUH I[BI/DKGHI/Iﬁ OIICPaTOpPOB 110 CUTI'HAJIaM BJICKTpOBHI_[CCI)aHHOFpaMM

llyukhin Y., Kolesnichenko R. High-precision servo drives of technological robots.
Problems and solutions

Hnwoxun  10.B., Koagecnnuenko P.B. BricoxoTounnie ciemsiue  CHUCTEMBI
TEXHOJIOTHYECKUX poOoTOB. [Ipobiems! 1 perieHus

Karavaev A.S., Kiselev A.R., Runnova A.E., Koronovskii A.A. Coherence of low-
frequency oscillations of electroencephalogram and the process of autonomous regulation of
heart rhythm

KapasaeB A.C., Kuceaes A.P., PynnoBa A.E., KoponoBckmii A.A. KorepeHTHOCTB
HU3KOYACTOTHBIX OCHWUISLMM  3JIeKTpo3HLedasorpaMM U Ipoliecca aBTOHOMHOMN
peryisiguu CepacuHOoro purMa

Khorev V., Borovkova E., Runnova A., Zhuravlev M., Efremova T., Karavaev A.
Detection of couplings between the EEG signals during the limb movements

XopeB B.C., boposkoBa E.U., PynnoBa A.E., Kypasies M.O., E¢ppemona T.IO.,
Kapasaes A.C. [luarsoctuka cBsizeif MeXJly CUTHaJIaMH 3JIEKTpOodHIIe(asorpaMm Bo BpeMs
NBIDKECHUN KOHEUHOCTEN

Khusainov R., Mamedov S., Klimchik A., Magid E. Generation of motion patterns with
turns for bipedal walking robot based on actuated 3D Dual-SLIP model

XycaunoB P.P., Mamenos LI.H., Knumunk A.C., Marua E.A. Yopasnsemas 3D moznens
HBOﬁHOFO 06paTHOFO MNPY>XUHHOI0 MasaTHHUKA I TCHCpalluu IIPUMHUTUBOB JIBUKCHHA
ABYHOI'Oro miararomero p060Ta C IOBOPOTOM

978-1-5386-5819-2/18 $31.00 © 2018 |IEEE 3

41

44

49

53

57

60

63

66

69



Krakhovskaya N., Astakhov S. Forced synchronization of central pattern generator of the

Van der Pol oscillator with an additional feedback loop

KpaxoBckas H.C., AcraxoB C.B. BblHyXIeHHas CHHXpPOHM3alMs LIEHTPAJIBHOIO
reHeparopa purma Ha ocHoBe reHepatopa Ban nep Ilosst ¢ 1onoaHUTENbHBIM KOHTYPOM B
1enu oOpaTHOM CBS3U 72

Krysko V.A., Saltykova O.A., Vetsel S.S. Nonlinear dynamics and contact interaction of
complex beam-shell structures

Kpbicbko B.A., CaarbikoBa O.A., Benear C.C. HenuHeiiHas AuHaMHKa U KOHTAKTHOE
B3aMMOJICHCTBHE CIIOKHBIX OATOYHO - 000JI0YEUHBIX CTPYKTYP 75

Kuc A., Maksimenko V.A., Hramov A.E. Influence of stimulus complexity on the
properties of neural activity during perceptual process

Kyn A.K., Makcumenko B.A., XpamoB A.E. BiusHue CIO0XHOCTH CTHUMYyJIa Ha
XapaKTEPUCTUKUA HEHPOHHOW aKTUBHOCTH B IIPOLIECCE BU3YAIBHOI'O BOCHIPUSATHUS 78

Kulanin R., Maksimenko V.A., Runnova A.E., Hramov A.E. Algorithm of mathematical
analysis of spatio-temporal and time-frequency EEG propertices for human personality
features discover 82

Makarov V.V. Time-frequency analysis of EEG during the observation of educational
material

Makapos B.B. YacroTHo-BpemeHHble XxapakTepucTuku IOI° Bo BpeMs mIpocMoTpa
00pasoBaTebHOr0 MaTepuaia 84

Maksimenko V.A., Nedayvozov V.O., Hramov A.E. Control of human
psychophysiological condition by the neurointerface with biological feedback

Makcumenko B.A., HenaiiBozoB B.O. Kourponps ncuxousnosoruueckoro COCTOSIHHS
YeJI0BeKa IPH MOMOITH HelponHTepderica ¢ OMOJIOTHIeCKO 0OpaTHOM CBS3BIO 87

Medvedeva T.M., Sysoeva M.V., Sysoev L.V. Coupling analysis between thalamus and
cortex in mesoscale model of spike-wave discharges from time series of summarized activity

of model neurons

Mensenesa T.M., CoicoeBa M.B., CbicoeB U.B. AHanu3 CBSI3aHHOCTU MEXIY TaJaMyCOM

1 KOPOIO0 B ME30MAcCIITaOHON MOJIENH MUK-BOJIHOBBIX Pa3psiioB MO CyMMAapHBIM CUTHAjaM
AKTUBHOCTH MOJCIBbHBIX HeﬁpOHOB 90

Pavlov A.N. Correlation analysis of nonstationary data: application to the processing of EEG 94

Pavlova O.N., Pavlov A.N. Scaling features of chaotic dynamics in interacting systems
characterized from noisy data sets 97

Petukhov A.Y. Modeling of threshold effects in information processes on the basis of neural
networks

ITeryxoB A.FO. MoaenupoBaHue NOporoBeix 3(ekToB B MHGOPMALMOHHBIX Ipolieccax Ha
OCHOBE HEHpPOHHBIX ceTei 99

Pisarchik A.N. Application of magnetoencephalography for diagnostic of brain pathologies
and studying cognitive brain abilities 103

Popov D., Klimchik A. Stiffness analysis for anthropomorphic platform
Ionos /L. U., Kimmuuk A.C. AHanu3 )KeCTKOCTH Ui aHTPOIIoMOp(HOIi maaTdopMsl 106

Popov D., Mikhel S., Klimchik A. Scenarios for physical robot-environment interaction
Ionos .U., Muxeab C.K., Kimumuuk A.C. Cuenapun (pu3HUECKOro B3aUMOJEHCTBUS
poboTa 1 cpeIbl 109

978-1-5386-5819-2/18 $31.00 © 2018 |IEEE 4



Prokopov Y. E., Stepanov P. The specificity and characteristics of elastic links of
vibroprotective systems with positioning elements

IIpoxonos E.E., CrenanoB II.I'. Cneunduka u ocoOeHHOCTH pabOTHl yNIPYrHX 3BEHHEB
BHOPO3alTUTHBIX CUCTEMaX C 3JIEMEHTAMH ITO3UITHOHUPOBAHUS 112

Rozov A.S., Baiburin V.B., Kolomin A.M. Parallel method for the numerical solution of
the Laplace equation using multiprocessor systems 115

Savin L., Sytin A. Aerodynamic bearings with elastic elements and active regime control
CaBun JI.A., CoiTuH A.B. A3poiuHaMUYECKUE OMOPHI POTOPOB € YIPYTUMHU dJIEMEHTaMU U
AKTUBHBIM YIIPABICHUEM PEKUMAMU 118

Selskii A.O., Frolov N.S., Pisarchik A.N. Mathematical methods of analysis of the MEG

brain data

Ceanckuii A.O., ®posos H.C., IIucapuuk A.H. MatemaTtuueckue MeToabl 00pabOTKH
MD3I" naHHBIX TOJIOBHOTO MO3ra 121

Skazkina V.V., Borovkova E.I., Kiselev A.R., Karavaev A.S., Bezruchko B.P. Statistical
properties of the phase synchronization index between autonomic regulatory rhythms

Ckaskuna B.B., bopoBkoBa E.N., Kucenes A.P., KapaBaes A.C., bBe3spyuko B.IL
Cratuctudeckne CBOWCTBAa WHAEKCa (Da30BOM CHHXPOHU3AIMH KOHTYPOB aBTOHOMHOM
PEryNsIuU KpOBOOOpAIIICHUS 124

Skvortsov A.A. About evaluation of layered dielectric filling influence on dominant mode
cutoff wavelength of lunar waveguide

CkBopuoB A.A. OO0 oueHKE BIHMSHUS CIOHCTOTO IMAJICKTPUYECKOTO 3alloJIHEHUS Ha
KPpUTHYCCKYIO UINHY OCHOBHOI BOJIHBI JIYHAapHOI'O BOJIHOBOa 127

Stankevich N.V., Borovkova E.l., Seleznev E.P. Features of in-phase synchronization in
the model of coupled neurons with different types of coupling 131

Stankevich N.V., Koseska A. Inhibition of oscillations in a heterogeneous network of
Hodgkin-Huxley-type of models 134

Stepanenko E.O., Pavlova O.N. Synchronization in cerebral and peripheral vessels
networks 137

Sysoeva M.V., Sysoev 1.V., Medvedeva T.M., Suleymanova E.M., Vinogradova L.V.
Reconstruction and modeling of coupling architecture in the brain at limbic epilepsy 139

Vaskovskiy A.M., Oniskevich L.K. Problems of "thin™ management of the artificial limb
when developing the interface the brain-computer in domestic technologies

BackoBceknii A.M., OnuckeBud JI.K. [IpoOiaembl «TOHKOT0» yrnpaBiaeHHUs] MPOTE30M MPHU
pa3paboTke uHTEepdeiica MO3r-KOMITBIOTEP B OTEYECTBEHHBIX TEXHOJIOTHIX 142

Vorontsov N., Fedotova A. Development of a subsystem for calculating product lifecycle
temporal parameters

Boponnos H.B., ®enoroBa A.B. Pa3paGorka mnojcucteMbl pacdyera BpEeMEHHBIX
MapaMeTPOB JKU3HEHHOTO IIUKJIA U3/1eNUs 146

Yakovleva T., Kruzhilin V., Krysko V. Chaotic oscillations of complex mechanical
nanostructures in the field of color noise

SAxosaeBa T.B., Kpy:xkunaun B.C., Kpbicbko B.A. Xaornueckue kojeOaHUsI CIOXKHBIX
MCXAaHUYCCKHUX HAHOCTPYKTYP B ITOJIC IBETHOT'O IIyMa 149

Yaseen A.S., Pavlov A.N. Wavelet-based methods for signal denoising 152

978-1-5386-5819-2/18 $31.00 © 2018 |IEEE 5





