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OF THE 32" INTERNATIONAL SCIENTIFIC AND TECHNOLOGICAL CONFERENCE
«EXTREME ROBOTICS-2021»

2 NOHA / JUNE, 2

«My3ei KOCMOHaBTUKI 1 PAKETHOI TeXHIKW», [1eTponasnosckast kpenocTb, CaHkT-MeTtepbypr) /
Conference hall of the educational exhibition complex «Cosmonautics and Rocket Technology Museum»,
Peter and Paul Fortress, St. Petersburg

10:00-17:30 Cekuua «Kocmunueckasa poborotexHuka» / Section «Space Robotics»

B pamkax VIIl Cumnoauyma «besonacHocTs kocmudeckux nonetos 2021» KoHdepeHw-3an 06pa3oBaTenbHOr0 BbICTaBOYHOMD
komnnekca «Myaeit KOCMOHABTUKI U PAKETHON TEXHUKI»

In the frame of the VIIl Symposium «Safety of Space Flights 2021» conference hall of the educational exhibition complex «Museum
of Cosmonautics and Rocket Technology»

12:00-12:15 MonyneHHbI BicTpen /| Midday shot (Naryshkin bastion of the Petropavlovskaya
Fortress)

12:15-13:15 O6epn / Lunch

10:00-17:30 NMneHapHoe 3acepgaHue Cumnosnyma «bezonacHOCTb KOCMUYECKUX MONETOB
2021» / Plenary session of the Symposium «Safety of Space Flights 2021»

H.H. Cmupros, B.B. Tioperkosa, B.®. HukutuH, S1.U. Cramos (MY um. M.B. STomorocosa; 'Y ®OHL
HUWCY PAH,; MockoBsckuii LeHTp ghyHAaMeHTarbHO 1 npukiagHon matematnkn, Mocksal
BbluncnutensHoe MoaenMpoBaHne 1 ynpassieHMe ropeHnem aByxdasHblxX
cMecen B ABuratensx

N.N. Smirnov, V.V. Tyurenkova, V.F. Nikitin, L.I. Stamov (Moscow M.V. Lomonosov State University;
Federal Science Center Scientific Research Institute for System Analysis of Russian Academy of Science;
Moscow Center for Fundamental and Applied Mathematics, Moscow]

Digital modeling and two-phase combustion control in engines

AN. Muxavinmi, M.B. Cunbrukos, b.B. PymsHues, H.M. CunbHukos (AQ «HIO Cneymatepnanos»;
OTN um. A.®. Nogppe PAH, CankT-lleTepbypr]

BsaumopencTane BbICOKOCKOPOCTHOMO YANMMHEHHOrO yaapHUKa C 3alUTHbIM
3KpaHOM 13 antoMUHNEBOTO chflaBa Ans KOCMUYECKMX annapaToB

A.l Mikhaylin, M.V. Silnikov, B. V. Rumyantsev, N.M. Silnikov (Special Materials Corporation; loffe
Institute, St. Petersburg) Interaction of high-speed elongated striker with aluminium
alloy shield for spacecrafts

C.M. Cokonos (UMM . M.B. Kengwiwa PAH, Mocksa) POGOTbI AN NMyHHOro npoekTa

5.M. Sokolov (Institute of Applied Mathematics named after M.V. Keldysh RAS, Moscow!)
Robots for the lunar project

E.B. Briacerkos (HIO ym. um. C.A. Jlasoqkuna, r. Kanyra)

OueHka Bo3gencTemsi GOPTOBbLIX PAANON30TOMNHBIX MCTOYHUKOB Tenna
NepcnekTMBHOIO TSKENOro NyHoxo4a Ha KOCMOHaBTOB Npu paboTax Ha
NoBepXHOCTU JlyHbl




E.V. Vlasenkov (Scientific and Production Association named after S.A. Lavochkin, Kaluga)
Assessment of the impact of on-board radioisotope heat sources of a future
heavy moon rover on astronauts during work on the surface of the Moon

B.M. Mupxaiinapos, 0.C. AHnpees, A.B. fAckesuy, (PKK «3reprvs» wm. C.11. Koponesa, r. Koposnes)
MogaenupoBaHue B peanbHOM BpeMeHN COOPOYHbIX onepa-Lnii, BbINOSTHAEMbIE
Ha MKC maHunynaropom ERA

V.M. Mirkhaidarov, 0.S. Andreev, A.V. Yaskevich (Rocket and Space Corporation Energy named after
S.P. Korolev, Korolev)

Real-time simulation of assembly operations performed on the ISS by the ERA
manipulator

C.I1. MegBenes, 3.K. AHnepxaros, A.H. Veanijos, A.WN. MuxavinnH, M.B. CunbHukos, A.M. Tepeasa,
C.B. Xomuk (OUL] XD ym. H.H. Cemérnosa PAH, Mocksal

MogenupoBaHue yaapHO-BOSTHOBOIO M OCKOMOYHOro AENCTBUSA Npu paspbiBe
€MKOCTW Nog AaBfieHMEM C NOMOLLbIO KOHUYECKOW yaapHON TpyObl

5.R. Medvedev, E.K. Anderzhanov, A.N. Ivantsov, A.l. Mikhailin, M.V. Silnikov, A.M. Tereza, S.V. Khontik
(Federal Research Center for Chemical Physics named after N.N. Semyonov RAS, Moscow]

Simulation of blast wave and fragment effects of exploding high-pressure vessels
in a conical shock tube

A.C. CamoxuH, T.B. Canbrukosa (WHcTuTyT npuknaaHon actpoHomun PAH, Cankt-lletepbypr; MITY
um. M.B. Jlomorocosa, Mockeal

AHann3 BO3MOXHOCTU NpUONMKeHUs kK 3eMne oOBLEKTOB 13 rMaBHOMo nosca
actepovaos

A.S. Samokhin, T.V. Salnikova (Institute of Applied Astronomy RAS, St. Petersburg; Lomonosov Moscow
State University, Moscow]
Analysis of the possibility of approaching objects of the asteroid belt to the Earth

B.N. 3anpsraes (WHcTuTyT TEopeTnyeckoi v npuknagHoi mexaukv um. C.A. XpuctnaHosnya Cubupckoro
otgenenus PAH, r. HoBocu6upek)

MogenvpoBaHue yaapHO-BOSTHOBOW CTPYKTYPbl CBEPX3BYKOBOIO TeYEHUS BOIM3K
Onoka aBapuUMHOro crnaceHust NepCcnekTUBHONO KOCMMUYECKOro kopabns

V.I. Zapryagaev (Institute of Theoretical and Applied Mechanics named after S.A. Khristianovich, Siberian
Branch of the Russian Academy of Sciences, Novosibirsk]

Simulation of shock wave structure of supersonic flow near emergency rescue
unit of prospective spacecraft

WN.B. Yeosuk, A.N. Hazapenko (HUNCK PAH, Mocksa)
CpaBHeHne n 0CoBEHHOCTM MOENEN KOCMUYECKOro Mycopa

I.V. Usovik, A.l. Nazarenko (Research Institute of Systems Research, Russian Academy of Sciences,
Moscow] Comparison and features of space debris models

B.I". Coxonos (PKK «3Heprus» um. C.I1. Koponesa, r. Kopones)
BeposaTHocTu KaTacTpodudecknx nocrneacteun ctonkHoBeHns MKC
C KOCMMYECKUM MYCOPOM

V.G. Sokolov (Rocket and Space Corporation Energy named after S.P. Korolev, Korolev)
Probabilities of catastrophic effects of ISS collision with space debris

H.J1. ®unvnnos (HNY MW3T, Mocksa)
Pob6oTuanpoBaHHasa nepyaTka Ha OCHOBE CUCTEMbI MUHNATHOPHbIX
MarHMTOpPEe3nCTUBHbBIX CEHCOPOB A9 MEANLMHCKNX U KOCMUYECKUX MPUMEHEHNI

N.A. Filippov (National Research University «Moscow Institute of Electronic Technology», Moscow!)
Robotic glove based on the system of miniature magnetoresistive sensors
for medical and space applications




3 OH4A / JUNE, 3
[HU P® LHWIA PTK, Cankr-letepbypr) / RTC, St. Petersburg

10:00-12:00

OT1KpbITUE KOHdepeHunn. NneHapHoe 3 3tax, KoHthepeHu-3an /
3acenaHue / Conference opening.Plenary session 3 Floor, Conference hall

an/IBeTCTBeHHbIe cnoBa y4aCTHUKaM KOH(bepeHLI,I/IVI

Greetings to the conference participants

A.B. Monota (THL P® LIHWW PTK, CankT-lletep6ypr]
O ctpaTternn passutusi pobototexHunkn B Poccum go 2030 roga

A.V. Lopota (RTC, St. Peterburg)
On the strategy for the development of robotics in Russia until 2030

W.10. Hanges (THL P® LUHWW PTK, CankT-letepbypr)
MepcnekTrBbl NCNONb30BaHUA POOOTOTEXHUKM ANS BbIBOAA U3 dKCNyaTauum
00bEKTOB NCNob3oBaHMst aToMHoM aHeprun (OUNADJ)

I.Yu. Dalyaev (RTC, St. Peterburg)
Prospects for the use of robotics for the decommissioning of nuclear facilities

B.b. KasaHues (HHI'Y, HuwxHuit Hosropog; YHusepcuteT WHHonomue, r. Kasae; @Y um. U. Kanra,
KanuumHrpan)
HewnpoTexHonorum n GuomopdHas poboToTexHUKa

V.B. Kazantsev (Lobachevsky University, Nizhny Novgorod; Innopolis University, Kazan; IKBFU, Kaliningrad)
Neurotechnology and Biomorphic Robotics

C.A. lNoHomapenrko (VICTIM PAH, Mocksal
HoBble dhyHKUNOHarNbHbIE NONMMEPHbIE MaTepuanbl U YCTPONCTBa Ans
POBOTOTEXHMKM

5.A. Ponomarenko (ISPM RAS, Moscow)
New functional polymer materials and devices for robotics

12:00-12:15 Kodpe-6penk / Coffee-break

14:15-15:00 O6ea / Lunch

12:15-17:00 CemuHap «Kocmuuyeckasi poboToTexHuka» / 1 3rax, Myaein LIHWAW PTK/
Workshop «Space Robotics» 1 Floor, RTC Museum

Mpencepatens / Chairman
CemeHuxvH MeTp Banepbesuy, 1.0. 3aMECTUTENS IMaBHOM0 KOHCTPYKTOpa Mo WHAOPMALMOHHO-U3MEPUTENBHBIM CUCTEMAM,

MHL PD LIHAV PTK

Petr Semenikhin, Acting Deputy Chief Designer for Information and Measuring Systems, RTC

Conpegncepatens / Co-Chair
JKeneaHsikoB AnexkcaHap bopucoBud, COBETHMK AvpexTopa—rnaBHoro koHeTpykTopa MHL P® LIHA PTK
Alexander Zheleznyakov, Advisor of Director-Chief Designer, RTC

[1.11. Anarabes, A.B. lNnotHukosa, A.C. Tumoghees, P.B. Meuwepsikos, K.O. benskos (UWIT, Mocksa;
WIMKOH PAH, Mocksa; WY PAH; TTY, r. Tomck)

Mpobnembl TeCTMpPOBaHUSA POBOTOTEXHMYECKMX CUCTEM AN NEPEMELLEHNS MO
KOCMUYECKMM 0DbeKTam

P.P. Ananayev, A.V. Plotnikova, A.S. Timofeev, R.V. Meshcheryakov, K.O. Belyakov (Center for Innovative
Mining Technologies, Moscow; Institute of Comprehensive Exploitation of Mineral Resources RAS,
Moscow; Tomsk State University of Control Systems and Radioelectronics, Tomsk]

Problems of testing robotic systems for moving in space objects




M.N. Kannros, B.A. Poguoros (CankT-TeTep6yprekmi HayyHbivi yeHTp PAH; CaukT-lleTep6yprekoe
otaenenve Cekuyn npuknagrbix npobnem npu lNpeanauyme PAH, Canxt-lletep6ypr)
lNporHosmpoBaHne pesynbLTaToB NPMMEHEHUS] KOCMUYECKON CUCTEMBI
pagnonokaLMoHHOro HabnwaeHns 3a Cy40X04ACTBOM MO MapLUPYTy CEBEPHOro
MOPCKOro nyTu

M.I. Kalinov, V.A. Rodionov (St. Petersburg Scientific Center of the RAS, St. Petersburg,; St. Petersburg
Branch of the Section of Applied Problems under the Presidium of the RAS, St. Petersburg)
Forecasting the results of the application of the space radar surveillance system
for navigation along the route of the northern sea route

AW. boikos, A.B. Aprembes (@unman A0 «HI10 [lasoykuHar, r. Kanyral

PeaynbTaTbl aHanu3a TAroson AMHaAMUKU U YCTONYMBOCTU OBMXKEHUS
nrnaHetoxoga Anga onpeaeneHus rpaHNYHbIX KOHCTPYKTUBHBLIX NapaMeTpoB
cneuunanbHbIX KONECHbIX LWaccu

A.l. Bykov, A.V. Artemev (Affiliate of Lavochkin Association, Kaluga)
The results of analysis of a planet vehicle’s traction dynamics and stability
of motion for special wheel chassis’ determining boundary design parameters

AA. Xykos, E.N. Ipe6ertok, A.C. Anekcangpos, H.A. lNetenvH (MAW (HaLmoHanbHbIiA UCCREN0BATENbCKM
yHmBepcuTet), Mockeal

TexHonormst ONTUYECKOro KOHTPOA KaYecTBa 31IEMEHTOB MOOUIbHbIX
MMKPOPOBOTOB

AA. Zhukov, E.I. Grebenyuk, A.S. Aleksandrov, N.A. Petelin (MAI (National Research University), Moscow]
Technology of optical quality control of elements of mobile microbots

®.B. Bacunwes, A.A. Xykos, M.A. Kopo6kos (MAW (HNY), Mocksal
XapakTepuCTUKK YNpyrocT MMHUATIOPHOTO TEPMOMEXaHNUYECKOro akTioaTopa
Lararouero Mmkpopobota

F.V. Vasilyev, A.A. Zhukov, M.A. Korobkov (MAI (National Research University), Moscow)
Elasticity characteristics of the miniature thermomechanical actuator for walking
microbot

n.[. Escukos, HA. @ununnos, [, Hemun, H.A. [oxes (HauvoHanbHbii CCIeno0BaTenbCkui YyHUBEPCUTET
«MW3T», Senexorpan)

MepcnekTrBbl BakyyMHbIX MHTErpanbHbIX CXeM Ha 6a3e aBTOIMUCCUOHHbIX
HAHOCTPYKTYP AJ151 KOCMUYECKO PODOTOTEXHUNKM

I.D. Evsikov, N.A. Filippov, G.D. Demin, N.A. Djuzhev (National Research University of Electronic Technology
(MIET), Zelenograd)

Prospects of vacuum integrated circuits based on field-emission nanostructures
for space robotics

AM. boviko, P.A. T'mprugos (OTU um A.®. Woghgpe PAH; CI16I1Y, CankT-letep6ypr)

KntoyeBble 0CO6EHHOCTM anropnTMoB hOPMUPOBAHNSA POSI aBTOHOMHbIX
OecnnoTHbIX NneTtaTenbHbix annapatoB (BJ1A) B ycnosusix otcytcteust FTHCC
N YCTOMYMBOMW PagnocBa3mn

AM. Boiko, R.A. Girgidov (loffe Institute, SPbPU, St. Petersburg)
Key features of a swarm assemlby algorythm for autonomous unmanned aerial
vehicles (UAVs) in absence of GPS sygnals and stable radio communication

H.C. Cno6opasH, B.0. onyapos, B.[]. [parept (bantuiickni rocynapcTBEHHbI TEXHNYECKUIA YyHUBEPCUTET
«BOEHMEX» wm. [].@. YctuHosa, CankT-letepbypr)

MccnepoBaHne MeToLoB CKansipHOro pasoMKHYTOro ynpasfieHUA CUHXPOHHbLIM
asuratenem

N.S. Slobodzyan, V.0. Goncharov, V.D. Gragert (Baltic State Technical University «VOENMEH»,
St. Petersburg] Study of methods of scalar open control of a synchronous motor




E.b. Kopotkos, 0.B. LLinpo6okos (bantuiickni rocynapcTBeHHbi TexHnaeckuit yHmsepcuteT «BOEHMEX»

wm. [].®. VetuHosa, CaukT-letep6ypr)

KOHCTPYKTMBHbIE OCOBEHHOCTM M OMbIT NPUMEHEHUS SNEKTPOHACOCHbIX arperaTos
KOCMUYECKMX annapaToB

E.B. Korotkov, 0.V. Shirobokov (Baltic State Technical University «VOENMEH», St. Petersburg)
Design features and operating experience of spacecraft electric pump units

W.3. Hosukos (THL| P® LJHUW PTK, Carxt-lletep6ypr)

CneuuanbHble MeTOAbI, anrOPUTMUYECKOE M NMporpaMmHoe obecrneyeHune
MaTeMaTU4YECKOro MOAENMPOBaHNA NPOLLECCOB NepeHoca U perncTpaunm ramma-
n3nyyeHus ons aBMaLMOHHOIo paavaLlnMoHHOrO KOHTPOMS NOBEPXHOCTU 3eMnu

I.E. Novikov (RTC, St. Petersburg) Special methods, algorithmic and software for
mathematical modeling of the processes of transfer and registration of gamma
radiation aviation radiation monitoring of the Earth's surface

W.3. Hosukos (THL| P® LJHUW PTK, Carxt-lletep6ypr)

YcoBepLUeHCTBOBAHHbIN CMEKTPOMETPUYECKNA METOL, N3MEPEHNA MOLLHOCTM
003bl FraMMa-U3ry4yeHuns ¢ MOMOLLBbIO CLUUHTUNNALMOHHBLIX AETEKTOPOB A5
aBWaLVOHHOIo pagMaLMOHHOrO KOHTPOSIS NOBEPXHOCTU 3eMiun

I.E. Novikov (Russian State Scientific Center for Robotics and Technical Cybernetics, St. Petersburg)
An advanced spectrometric method for measuring the dose rate of gamma
radiation using scintillation detectors for aviation radiation monitoring of the
Earth's surface

T.10. Mamaesa, A.K. Poixakos (AO «Boctok», CaHkT-llerep6ypr]
HoBble pa3paboTkmn koMmnaHum microchip Onsi BbICOKOHAOEXHbLIX MPUIOXEHUN

T.Y. Mamaeva, A K. Ryzhakov («Vostok» JSC, St. Petersburg)
New developments by microchip for high reliability applications

12:15-17:00

Cumnosnym «HasemHas po6oToTexHuKa» / 3 Jrax, KoHthepeHu-3an /
Symposium «Ground Robotics» 3 Floor, Conference hall

Conpeacenatenn / Co-Chairs:
LLImakos Oner AnekcangpoBuy, 3aMeCTUTENb rnaBHoro koHcTpykTopa MHL PA LHWW PTK
Oleg Shmakov, Deputy Chief Designer, Russian State Scientific Center for Robotics and Technical Cybernetics

buthblir-LLIngaxTo Buktop Muxaiinosuy, 3amecTiTens rmasHoro koHcTpyktopa [HL PA LHAW PTK
Victor Bitnyi-Shliakhto, Deputy Chief Designer, Russian State Scientific Center for Robotics and Technical Cybernetics

AA. Taukos (HYl «Po6ototexunka» MITY ma. H.3. baymara, Mocksa)
MpUHUMNBI NOCTPOEHUSI CUCTEM aBTOHOMHOIO ynpaBSieHNsa OBUXKEHNEM
Ha3eMHbIX POBOTOTEXHUYECKMX KOMMMNEKCOB crneLmanbHOro HasHa4vyeHus

A.A. Tachkov (Science and educational center «Robotics» BMSTU, Moscow)
Desing principles of control systems for self-driving unmanned ground vehicles

[].C. fkosnes, A.A. Taukos (HYL] «Po6ototexunka» MITY ma. H.3. baymana, Mocksa)
MoaynbHasi CTpyKTypa CUCTEMblI aBTOHOMHOIO YNpaBfieHNsa OBUXEHNEM
POBOTOTEXHMYECKOTO KOMIMIEKca

D.S. lakovlev, A.A. Tachkav (Science and Educational Center «Robotics» Bauman Mascow State Technical
University, Moscow) Modular structure for autonomous motion control system of a
ground unmanned vehicle

H.A. byanos, A.A. Taukos (HYL| «Po6otorexHuka» MITY um. H.3. baymana, Mocksa)
lMpuMeHeHne CKaHNPYIOLLNX Na3epHbIX JanbHOMEPOB 4SS pelleHns
HaBUraLMOHHOW 3a4a4y aBTOHOMHbIMWN HA3eMHbIMU POOOTOTEXHNYECKUMN
KoMnnekcamu cneuunanbHOro HasHadYeHus




N.A. Buzlov, A.A. Tachkov (Science and Educational Center «Robotics» Bauman Moscow State Technical
University, Moscow)
Lidar based outdoor navigation for unmanned ground vehicles

C.I0. Kypoukur, A.A. Taqkos (HYL] «Po6ototextuka» MITY wm. H.3. baymara, Mockeal
MaoeHTudmkaumsa napamMeTpoB ANHAMUYECKON MOAENN POBOTOTEXHUYECKOTO
KOMMJiekca ¢ y4eToM NMpuBOLHOIO YPOBHA

S.Yu. Kurochkin, A.A. Tachkov (Science and Educational Center «Robotics» Bauman Moscow State
Technical University, Moscow]

Parameters identification of unmanned ground vehicle dynamic model
considering low level control

A.B. Koaos, A.A. Taukos (HYL] «Po6ototextnka» MITY mm. H.3. baymara, Mocksa)
Peanunsaums TpaekTopHOro perynsatopa pob0TOTEXHUYECKOro KOMMIekca Ha
OCHOBE MOLESIbHOro NPOrHO3MpPYHoLLEro yrnpassieHns

A.V. Kozov, A.A. Tachkov (Science and Educational Center «Robotics» Bauman Moscow State Technical
University, Mascow)

Implementation of the trajectory controller based on a model predictive control for
an unmanned ground vehicle

K.f0. Caxapos, B.A. Typkur, 0.B. Muxees, A.B. Cyxos (@Yl BHUNO®Y, Mocksal
Mpobnembl NnpuMeHeHMs1 6ECMNNOTHOrO TpaHCNopTa B YCNOBUAX MMMYJTbCHBIX
3MEeKTPOMarHUTHbIX U3NyYyeHun

K.Yu. Sakharov, V.A. Turkin, 0.V. Mikheev, A.V. Sukhov (FSUE «All-Russian Scientific and Research Institute
for Optophysical Measurements», Moscow)

The issues of unmanned vehicles application in the setting of impulse
electromagnetic interference

C.M. Cokonos, A.A. borycnasckwi, H.L. beknemuwes (WITM mv. M.B. Kengeiwa PAH, Mocksa)
dopmmpoBaHne MHGOOPMaLUMOHHOro nonsa HaseMHoro PTK Ha ocHoBe
3pUTENbHbIX JaHHbIX

5.M. Sokolov, A.A. Boguslavskiy, N.D. Beklemishev (KIAM RAS, Moscow]
Formation of the information field of the ground vehicle based on visual data

A.B. [Mnotuukos, B.E. Npsunyrvkos, M.6. Huwarekwia (UMM um. M.B. Kengwiwa PAH, Mocksa)
ANropuTMbl reHepauun CUHEPIA ONst 3axBaTa 06BHEKTOB CEPBUCHBIM pOGOTOM

A.V. Plotnikov, V.E. Pryanichnikov, M.B. Nishchanskii (KIAM RAS, Moscow)
Algorithms of synergy generation to capture objects by the service robot

B.E. psHnarmnkos, B.B. YepHbiues, [.A. Bopkytos, A.K. [puropses, A.B. Saiues, A.5. KceHsenko,

A.B. lNnotuukos, A.B. CHonkos, M.K. Conosbesa, P.b. Tapacos, A.H. Tuxomupos, [].K. ®enotos (UMM um.
M.B. Kengviwa PAH, Mocksa,; Bonrl'TY, Bonrorpag, MITY «CraHkur», Mocksal

[NCTaHUMOHHbIE CEHCOPbI B KOHTYPE YNPaBreHNsi CEPBUCHBIX U NMOABOAHBIX po60TOB

V.E. Pryanichnikav, V.V. Chernyshev, D.A. Vorkutov, A.K. Grigoriev, A.V. Zaitsev, A.Ya. Ksenzenko,

A.V. Plotnikov, A.V. Snopkov, M.K. Solovyova, R.B. Tarasov, A.N. Tikhomirov, D.K. Fedotov (KIAM RAS,
Moscow; VolgSTU, Volgograd; MSTU «Stankin», Moscow]

Remote sensors in the control loop of service and underwater robots

L.K. Crenarosa, B.E. MpsHuyrvkos, N.A. Yemesos (M®TU, r. JonronpygHewi; WM um. M.B. Kengbiwa
PAH, Macksa)

Peanusaumna 6ecnpoBogHoON nasepHOM CBA3N B pacnpeaenéHHbiX MeXaTPOHHbIX
cucrtemax

D.K. Stepanova, V.E. Pryanichnikov, I.A. Chemezov (MIPT, Dolgoprudnyj; KIAM RAS, Moscow)
Implementation of wireless laser communication in distributed mechatronic
systems




[1.B. Bopaoros, E.C. bpuckun, H.I'. LLlapoHos (Bonrorpagckuit rocynapcTBeHHbIA TEXHUHYECKI YHUBEPCHTET,
Bonrorpap,; Yumsepcutet VnHononne, VinHononve, Pecny6nvka TatapctaH)
[OunHamurka gBuxeHMs OBYONOpHOro poboTta ¢ NoAnpy>XMHEHHOW Maccomn

D.V. Bordyugov, E.S. Briskin, N.G. Sharonov (Volgograd State Technical University, Volgograd, Innopolis
University, Innopolis, Republic of Tatarstan)
The motion dynamics of a two-legged robot with spring-loaded mass

M.A. lonosun (CI161Y, CankT-etep6ypr)
MexaTpoHHas cuctema ctabunusauum NoABUXKHOM NNaTtdopMbl C pekynepaumnen
3Heprum

M.A. Golovin (SPbPU, St. Petersburg)
Mechatronic platform stabilization system with energy recuperation

B.11. Angpees, B.J1. Knm, K0.E. ITywekun (@BOY BO «MITY «CTAHKUH»; MUHOT PITY, Mocksa)
PaspaboTka cybmoayns ynpaBneHus 6eCKONNeKTopHbIM aBuratenem
MOCTOSIHHOrO ToKa Ansa mobuneHoro pobota

V.P. Andreev, V.L. Kim, Y.E. Lushchekin (MSTU «STANKIN»; INET RSUH, Moscow]
Development of brushless dc motor control submodule for mobile robot

K.C. Narbuumn, Y.B. 3aiko (AO «BHUW «Curran», r. Kospos)
ABTOMaTMU3aUUSA LWACCU CEPUNHO BbINYCKaeMbIX KONECHbIX U NYCEHUYHbIX
TpaHCMNOPTHbLIX CPeEACTB

K.S. Panshin, I.V. Zaiko (JSC «VNII «Signal», Kovrov]
Chassis automation commonly released wheeland and tracked vehicles

WN.A. lnnos (AO «BHWW «Curran», r. Kospos)
YH1UULMpOBaAHHAs MOHOGNOYHAsA MHepLUMarnbHas cMcTemMa Ha3eMHbIX
POBGOTOTEXHUYECKMX KOMMIIEKCOB

I.A. Shipov (JSC «VNII «Signal», Kovrov]
Unified monoblock internal system for ground-based robotics systems

M.®. Crenaros, A.M. Crenaros, [1.10. letpos, 0.M. Crenarosa (CITY, r. Caparos)
WcecneposaHve anropntMoB (OyHKLNUOHUPOBAHUSA NHTENNEKTYarnbHON CUCTEMBI
ynpaereHns pasBeabiBaTeNbHbIM POOOTOTEXHNYECKUM KOMIMIIEKCOM

M.F. Stepanov, A.M. Stepanov, L.Yu. Petrav, 0.M. Stepanova (S5TU, Saratov]
Algorithms research of intellectual control system of robotic prospecting complex

A.B. Ky4epenko (000 «[1/1A3»)
OcobeHHOCTM NpUMeHeHNs1 6eCnNPOBOAHbIX LLUMPOKOMOMOCHbBIX CUCTEM Nepenayn
AaHHbIX B Ha3eMHON poboTOTEXHMKE

A.V. Kucherenko («PLAZ» LLC)
Features of the application of wireless broadband data transmission systems in
ground-based robotics

[1.10. Bacunwesa, [].C. Monos, WN.P. Yepemubii, 0.A. LLimakos (THL '® LUHWW PTK, CankT-letepbypr)
BopToBow komnnekc ayamo-sBmaeo cpeacTB A1s HAa3eMHbIX MOOUMbHbBIX
POBGOTOTEXHUYECKMX KOMMIIEKCOB

P.Yu. Vasilieva, D.S. Popov, I.R. Cheremnyy, 0.A. Shmakov (RTC, St. Petersburg)
On-board complex of audio-video equipment for ground mobile robots

A.H. Kacerko, C.I1. Kynbruma, [.C. Monos (THL| P® LJHUW PTK, Canxxt-lletep6ypr)
Cuctema guUcTaHUMOHHOrO ynpasneHust ans poboToTeEXHNYECKMX KOMMIIEKCOB
Tpex cpen 6a3npoBaHus

A.N. Kosenko, S.P. Kulgina, D.S. Popov (RTC, St. Peterburg)
Remote control system for robotic complexes of three based environments




A.C. Boponos, [].M. Kopones, H.A. Kutaes, 0.A. lLimakos (000 «KPABT», Yhusepcuter UTMO; MHL| P®
LHWW PTK, Cankt-etep6ypr)

Moaxoa k paspaboTke CUCTEM SNEKTPOCHAGXKEHNS aBTOHOMHbIX
POBOTEXHUYECKMX CUCTEM N KOMMEKCOB HA MX OCHOBE

A.S. Voronov, D.M. Korolev, N.A. Kitaev, 0.A. Shmakov («KRAVT» LLC; ITMO University; Russian State
Scientific Center for Robotics and Technical Cybernetics, St. Petersburg)

Approach to the development of power supply systems for autonomous
robotechnical systems

12:15-17:00

Kpyrnbin cton «Mopckas po6oToTexHuka» / 4 3tax, Ayautopus 4001 /
Roundtable discussion «Marine Robotics» 4 Floor, Room 4001

Mpeacepatens / Chairman
Monosko Cepreit AHATONBEBMY, K.T.H., Hay4HbIi pykoBoguTens HUL, B.H.c., THL| P® LHWW PTK
Sergey Polovko, PhD in Technical Sciences, Research Advisor of Center, Leading Research Scientist, RTC

Conpeacepnatens / Co-Chair
MpoueHtok Anekcein CepreeBud, K.T.H., Ha4anbHIK Hay4HO-TexHUYeckoro otaenenus, THL P® LIHAN PTK
Alexey Protcenyuk, PhD in Technical Sciences, Head of Scientific and Technical Department, RTC

WN.A. Fankun, I1.B. [pobu+ ([haBHoe yripaBreHrme Hay4HO-ACCIen0BaTeIbCKO IESTEIbHOCTYA U
TEXHOIIOMMHECKOr0 CONPOBOXAEHNS MEPEAOBbIX TEXHONOMA (MHHOBALMOHHBIX nccnenosanmi) MunuctepcTsa
o6opoHbl Poccwvickon Megepaym, Mocksa)

Anpobauusa MeToauk aKkcnnyataumMm n rpynnoBoro NpUMEHEHNs pasHoCpeaHbIX
MOPCKMX pOBOTOTEXHMYECKNX KOMIMIIEKCOB B XO4€ MOPCKOro BOEHHO-
TEXHNYECKOro aKCrnepumMmeHTa

I.A. Galkin, P.V. Drobin (Main directorate of research activities and technological support of advanced
technologies (innovative research] of the Ministry of Defense of the Russian Federation, Moscow)
Approbation of exploitation methods and group application of various marine
robotics complexes during a maritime military-technical experiment

AN. Xykos (280 LlentpankHoe kapTorpaghm4eckoe npon3soactso BMM PM®», CankT-letep6ypr)
06 onbITe MCNONb30BaHUSA HAABOAHbLIX rnaporpaduyeckux annapatos (AHI) n
nepcnekTnBax MacCcoBOro NpMMeHeHNs MOPCKMX poboToB

A.l Zhukov (Federal state institution «280 central cartographic production of the navy», St. Peterburg)
About the use experience surface hydrographic devices (ANG) and the prospects
of mass use of marine robots

[1.K. ly6un, B.M. buthbii-Lingxto (FTHL P® LHWW PTK, CaukT-lletep6ypr]
KoHuenumsa nHdopMaumoHHO-YNpaBnstowen cucTeMbl MOPCKOro paanaunoHHo-
3KONOrM4yecKkoro MOHUTOPUHra

P.K. Shubin, V.M. Bitnyi-Shliakhto (RTC, St. Petersburg)
The concept of an information management system for marine radiation and
environmental monitoring

AWN. Mawowm, N.B. Mawkesny, B.A. Motanos, H.A. LLlanaes (AO «KoruepH «JHW «3nexktponpubops»,
CankT-etep6ypr)

MNpoGnemMHblie BONPOCHI UCNbITAHUIA PAANO3NEKTPOHHbBIX CUCTEM,
yCTaHaBnMBaeMbIX Ha aBTOHOMHblE HeOOMTaeMble NOABOAHbIE annapaTbl

A.l. Mashashin, I.V. Pashkevich, V.A. Potapav, N.A. Shalaev (JSC «Concern «TsNII «Elektropribor»,
St. Petersburg)

Challenges in testing the radioelectronic systems installed on underwater
unmanned autonomous vehicles




J1.A. Mapteirosa, T.A. lpunenkosa (AO «KoruepH «JHUW «3nextponpuGop», CankT-Metep6ypr)
MeTopg oLeHKN pucka BO3HUKHOBEHUS aBapuinHOW cutyaumm Ha AHITA

L.A. Martynova, T.A. Grinenkova (JSC «Concern «TsNil «Elektropribor», St. Petersburg)
Method for assessing the risk of emergency situation on AUV

E.B. nasyrosa, A.A. [leyrmn, A.B. lepacumos (OTVIT «POFL-BHUNG®», r. Capos)
MogenupoBaHue ABMXMTENEN B MHTepecax pacyeTa AUHAMUKM ynpaBnsiemMoro
annaparta ¢ npumeHeHMeM naketa nporpamm «J1OMOC»

E.V. Glazunova, A.A. Deulin, A.V. Gerasimov (FSUE RFNC - VNIIEF, Sarov)
Modeling of propellers in the interests of calculating the dynamics of the
controlled vehicle using the softwatere package «LOGOS»

H.A. Wyp (THL] P® LHWN PTK, CarkT-lletep6ypr)
OnbIT YUCNEHHOTO MOAENNPOBAHNS TMAPOANHAMUKM OMOMOPEHbBIX MOABOAHbBIX
po6GoToB

N.A. Tschur (RTC, St. Petersburg)
Experience in numerical simulation of hydrodynamics of biomorphic underwater
robots

A.B. 3yes, A.H. Xvpa6ok, B.®. ®unaperos, A.E. WLymcknii, A.A. lNpouerko (MHcTuTyT npo6iem mMopckux
texHonormi [JBO PAH; WHctutyT aBTomatvky v nipoueccos ynpasnenns B0 PAH,; JB®Y, r. Bnagnsoctok)
MeToa noeHTudpmnkaumm gedekToB B HeCTaLMOHAPHbIX CUCTEMaX

A.V. Zuev, A.N. Zhirabok, V.F. Filaretov, A.E. Shumsky, A.A. Protsenko (Institute of Marine Technologies
Problems FEB RAS; Institute of Automation and Control Processes FEB RAS; FEFU, Viadivostok)
Fault identification in non-stationary systems

B.®. @unapetos, [J.A. [0xumey, A.B. 3yes, A.H. Xupabok (VIHCTUTYT aBTOMAaTVIKY 11 NPOLIECCOB YNPaBIeHNs
LBO PAH; WkctutyT npo6rem mopckux TexHonorvi JBO PAH; [IB@Y, r. BnagvsocTok)

PaspaboTka cucTembl ynpaBneHns NnpoCTPaHCTBEHHbIM OBUKEHUEM aBTOHOMHbIX
HeobuTaeMbIX MOABOAHBLIX annapaTtoB C akkoMoAdauunen K gedekram B Nx
OBWXUTENAX

V.F. Filaretov, D.A. Yukhimets, A.V. Zuev, A.N. Zhirabok (Institute of Marine Technologies Problems FEB
RAS; Institute of Automation and Control Pracesses FEB RAS; FEFU, Viadivostok)
The development of AUV control system with accommodation to thruster faults

AA. Tumowenxko, A.B. 3yes, 3.LL. Mypcammvos (WHctutyT mopekux texHonorwi JBO PAH; [IB@Y, r.
BnanvsocTok)

Anropntm ans anHammyeckoro opMuUpoBaHNA eauMHON pacTpoBOn POTOKaPThI
MOPCKOro iHa BO BpeMS ABUXEHNA aBTOHOMHOIo NOABOAHOrO annaparta

A.A. Timoshenko, A.V. Zuev, E.S. Mursalimov (Institute of Marine Technology Problems FEB RAS; FEFU,
Vladivostok)

Algorithm for dynamic formation of a single raster photo map of the seabed during
the movement of an autonomous underwater vehicle

A.B. lNpokonny, E.H. Masnosa (AO «HUW tenesupenns», CankT-TeTepbypr)
AfanTmBHble CMCTEMbl NOABOLAHOMO BUAEHUS

A.V. Prokonich, E.N. Paviova (JSC «Television Research Scientific Institute», St. Petersburg)
Adaptive underwater vision systems

A.A. Wsaros, O0.A. lLimakos (THL P® LHWW PTK, CankT-lleTepbypr]
PekoHurypupyemblii rmnepms0biTOUHbIA MOOYNbHBLIA HEOOUTaeMbIV NOABOAHIN
annapat

A.A. lvanov, 0.A. Shmakov (RTC, St. Petersburg)
Reconfigurable hyper redundant modular unmanned underwater apparatus




A.A. Vsanos (THL P® LUHWW PTK, CankT-letep6ypr)

MogenvpoBaHue guHaMuKn ABMXKEHUA pekoHUIypupyemMoro runepuadbiToMHOro
MoAYbHOro HeobMTaemMoro NOABOAHONO annaparta nNpy PeKOHMUrypaummn XnaKom
cpene

A.A. lvanov (RTC, St. Petersburg]
Simulation of the motion dynamics of a reconfigurable hyper-redundant modular
unmanned underwater vehicle during reconfiguration in a liquid medium

K.C. Aprembes, E.C. bpucknH, B.A. Cepos, C.A. YetuHos (Bonrorpancknii rocynapcTBeHHbI TEXHNHECK
yumnsepcutet; AO «DHIL «Tutan-bappukager», Bonrorpag)

O6 ynpaBneHn NOHTOHOM-3arnyLIKON Npwu rMyLweHnn NOABOAHON aBapUNHON
CKBa>XMHbI

K.S. Artemyev, E.S. Briskin, V.A. Serov, S.A. Ustinov (Volgograd State Technical University; JSC «FSPC
«Titan-Barricady», Volgograd)
On controlling a plug-pontoon in sealing underwater emergency wells

E.K. Urnatnaan, V.K. Metywox (THL P® LHWW PTK, CankT-etep6ypr)
KoHuenuus mooennpoBaHust BHELLHEN cpedbl AN MOPCKUX POBOTOTEXHUYECKMX
KOMIMJIEKCOB

E.K. Ignatiadi, I.K. Petushok (RTC, St. Peterburg)
The concept of environmental modeling for marine robotic systems

C.C. KaBtpes, M.H. Mnasuxckmi, E.f0. Cvmprosa, H.A. Wyp (THL P® L{HWW PTK, CaukT-lleTep6ypr]
WccnepoBaHne nyTen noBbileHNa 6e3onacHoCcTM paboThl TeneynpaBnsiemMblx
HeobnTaeMbIX NOABOAHbLIX annapaToB B CMOXHO-CTPYKTYPUPOBAHHOM OKPY>XEHUN

5.5. Kavtrev, M.N. Plavinskiy, E.Y. Smirnova, N.A. Tschur (RTC, St. Peterburg)
Investigation of ways to improve the ROV’s operations safety in a complexly
structured environment

L.A. lankuna (Yavusepcuter UTMO, Cankt-letep6ypr)
Vicnonb3oBaHue aBTOHOMHOIrO HeoOUTaemMoro HaaBOAHOro annaparta C uernbto
ornepaTUBHOIO BbISIBNIEHUS BOAHbLIX 3arpA3HEeHn

D.A. Galkina (ITMO University, St. Petersburg)
The usage of an autonomous uninhabited surface vehicle in order to fasten
identification of the water pollution

17:00-19:00

®dypweT/ Reception

4 NIOHA / JUNE, 4
FHU P® UHWW PTK, Cankr-lNetep6ypr) / RTC, St. Petersburg

10:00-10:15 Kodpe-6penk / Coffee-break

14:15-15:00 O6ea / Lunch

10:15-14:15 Cumnosnym «HasemHas po6oToTexHuKay / 3 3tax, KoHdhepeHu-3an /
Symposium «Ground Robotics» 3 Floor, Conference hall

Conpeacepatenu / Co-Chairs:
[LImakos Oner AnekcaHgpoBuY, 3aMeCTUTENb rnaBHoro KoHcTpykTopa MHL P@ LHWK PTK
Oleg Shmakav, Deputy Chief Designer, RTC

ButHbin-LLIngxTo Buktop Muxainosuy, 3amecTutens rnaBHoro koHcTpyktopa MHL P@ LHWK PTK
Victor Bitnyi-Shliakhto, Deputy Chief Designer, RTC
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L.P. Awnosa, [].C. Monos, W.P. Yepemnbii, 0.A. LLimakos (FHL P® LIHWW PTK, Cankt-lletep6ypr)
MynbTbl ANCTAHLMOHHOIO YNpaBneHmss MOBUNbHbIMU POBOTOTEXHUYECKUMMI
KOMMIiekcaMmn Ha3eMHoro 6asmpoBaHus

D.R. Ayupova, D.S. Popov, I.R. Cheremnyy, 0.A. Shmakov (RTC, St. Petersburg)
Remote controllers for ground-based mobile robots

B.B. yaukos, H.A. Conomkuna (000 «/1a6opatopust Miukponpu6opos», r. 3eneHorpap)
ABTOHOMHas HaBuraumsa 6ecnnNoTHMKOB 3a CHET KOMMMNEKCMpPoBaHNSA
MHepLumarnbHbIX U HABUrAUMOHHbIX JaHHbIX

V.V. Puzikov, N.A. Solomkina (Ltd Laboratory of microdevices, Zelenograd)
Autonomous navigation of unmanned systems by complexation inertial
and navigation output data

AA. Tanku, I1.B. Epkun, J1.P. Boes, A.B. Tynyw (000 Jla6oparopus Mukponpu6opos, r. 3eneHorpas)
Cuctema aBTOMaTU4ECKOrO yrnpaBreHnsl NapallioTHO-TPpy30BOW NnaTtdopmon
Ha 6a3e uHepumansHoro MOMC-moayns

A.A. Galkin, P.V. Erkin, L.R. Boev, A.V. Tulush (Ltd Laboratory of microdevices, Zelenograd)
Precision airdrop system based on MEMS-IMU

B.M. butubii-LLingxto, H.H. fky6os (THL| P® LIHWW PTK, Cankt-lletep6ypr)
OnpeaeneHne Nogxo4oB K CO34aHUI0 YCTONYMBBIX KAaHAINOB CBSA3N
reTeporeHHon rpynnbl MOBUIbHbIX POGOTOB

V.M. Bitnyi-Shliakhto, N.N. Yakubov (RTC, St. Petersburg]
Defining approaches to creating stable communication channels for a
heterogeneous group of mobile robots

H.0. Konbito, B.M. butHemi-LLnsxto (THL P® LUHWW PTK, CaxkT-etep6ypr)
OpraHunsaums paboTbl rpynnbl MOOUNbHBIX pO6OTOB MPY BbINONTHEHUN
onepauui noucka u riokanm3aunum NCTOYHNUKOB NOHU3MPYHOLLNX U3NYyYeHUIA

N.O. Kopytov, V.M. Bitnyi-Shliakhto (RTC, St. Petersburg)
Organization of work for a group of mobile robots when performing operations
of search and localization of ionizing radiation sources

A.I0. Wcxaxos, P.B. Meuwepsikos, A.O. Vicxakosa (WY PAH, Mocksal
MeToabl ayTeHTUdUKauum onepatopa PTK

A.Y. Iskhakov, R.V. Meshcheryakov, A.O. Iskhakova (ICS RAS, Moscow)
Robotics operator authentication methods

®.M. Benbyerko, W.J1. Epmonos (UHctutyT npo6nem mexanmkn um. A.10. ViwnmHekoro PAH, Mocksal
BHeapeHue TeXHOMNOrMn NMHENHOrO NepCcnekTUBHOro npeobpasoBaHms
BMAEOM300paeHns ANsi CHMKEHUSA 3pUTENbHOM Harpy3ku Ha onepaTopoB
POBGOTOTEXHUYECKMX KOMMIIEKCOB

F.M. Belchenko, I.L. Ermolov (Ishlinsky Institute for Problems in Mechanics RAS, Moscow)
Linear perspective image transformation for relief of visual stress for robots’
operators

W.b. Mpamuupin, M.T. Kopotkux (THL| P® LIHAW PTK; CI16MTY, CankT-lletep6ypr]
MHTerpaums aTanoB XXN3HEHHOIO LMKSa B YCOBUAX OMbITHOIO U
MEenKOCEpPUNHOro Npon3BoacTBa

I.B. Pryamitsyn, M.T. Korotkih (RTC; SPbPU, St. Petersburg)
Integration of product life cycle stages for pilot and small-batch production
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WN.A. Mapumrkesuy, M.T. Kopotkux (THL P® LHWW PTK; CrI6MTY, CaxkT-Tetep6ypr)
MwukpoayroBoe okCUAMpPOBaHUE — NEPCNEKTUBHBIA METO[, YBENUYEHUSA
TBEPOOCTUN N KOPPO3MOHHOWM CTOMKOCTW AeTanen poboToB

I.A. Martsinkevich, M.T. Karatkih (RTC; SPbPU]
Microarc oxidation is a promising method for increasing the hardness and
corrosion resistance of robot parts

4. Hemwn, A.l'. byagakos, K.A. 3seagun, H.A. [ioxes (HNY «MIW3T», Mocksa)
CnuH-gnogHasa cuctema TeXHUYECKOro 3peHns Ans aBTOHOMHOW HaBurauum
Ha3eMHbIX poboTOB

G.D. Demin, A.G. Buzdakov, K.A. Zvezdin, N.A. Djuzhev (National Research University of Electronic
Technology (MIET), Moscow)

Spin-diode-based machine vision system for autonomous ground robot
navigation

B.H. Toxknr (@IBOY BO «CarkT-[leTepbyprckni yHMBEpCUTET rocy[apCTBEHHO NpOTUBOMOXAapHOM
cnyx6el MYC Poccum», CankT-letep6ypr)

BHegpeHne unpoBbIX MHPOPMALIMOHHBIX TEXHONOIMMIA KOHTPOS
Ype3BbIYANHOMO 3KOOrMYECcKoro BO3AENCTBNA aBTOTPaHCNOpTa Ha HaceneHune
CaHkr-leTepbypra

V.N. Lozhkin (St. Petersburg university of State fire service of EMERCOM, St. Petersburg)
Implementation of digital information technologies for control of emergency
environmental impact of motor transport on the population of St. Petersburg

10.C. Masnoga, O.. Xynacosa, J1.A. Kambiwnmkosa, K.X. [Jasnetdypun (Benropogckwii rocynapcTaeHHbii
HaLVOHambHbI NCCREAoBaTENbCKUA yHuBepcuTeT, benropog)

Pa3paboTka aneMeHTOB AbixaTenbHOM CUCTEMbI ANS MEAULMHCKOM
pPO6OTU3NPOBAHHOM CUMYIISALMOHHOW MOAENN

Yu.S. Paviova, 0.G. Hudasova, L.A. Kamishnikova, K.H. Davletchurin (Belgorod National Research
University, Belgorod)

Development of elements of the respiratory system for a medical robotic
simulation model

10.C. Masnoga, A.f0. Aneitnukos, J1.A. Kambiwnnkosa, C.A. Pauuxckni, (0.1, Xynacosa (benropoackuii
rocyapCTBeHHbIV HALMOHANbHBIG UCCIER0BATENLCKI yHBEPCHTET, benropon)
KonnabopatnBHas meguumHckas poboTM3MpoBaHHasa cuctema peabunmraumm
BEPXHUX KOHEYHOCTEN HeTpaBMaTUYECKOro reHesa

Yu.S. Paviova, A.Yu. Aleynikov, L.A. Kamishnikova, 5.A.Rachinsky, Yu.G. Khudasova (Belgorod National
Research University, Belgorod)

Collaborative medical robotic system for rehabilitation of upper connexions of
non-traumatic genesis

A.A. Crpuxakosa, C./. Cre6nsnko, B.B. Yeukos, [].N. Ywakos (benlY, benropon)
PoboTuranpoBaHHOE yCTPOUCTBO AN Ae3MHMEKLNN MEANLIMHCKOIO
obopynoBaHus

A.A. Strizhakova, S.I. Steblyanko, V.V. Usikov, D.I. Ushakov (Belgorod State University, Belgorod)
Robotic disinfection device for medical equipment

A.H. Agornn, A.A. LLlampaes, [].A. Becenos (benroponckui rocynapcTBeHHbIV HALVOHEbHBI
nccnenoBaTensckui yHuBepeuTeT, benropog)

MporpammHoe obecneyeHne cepBMCHOro pobota-maHunynaTopa ans
peabunutaumm napann3oBaHHbIX MHBANM40B

A.N. Afonin, A.A. Shamraev, D.A. Veselov (Belgorod National Research University, Belgorod)
Software for service robotic arm for the rehabilitation of paralyzed disabled
people
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L].A. Vsaros, A.K. Peixakos (AO «Boctok», CaHkT-letep6ypr]
DC/DC-koHBepTepbl VICOR anst poboToTEXHUKM

D.A. Ilvanov, A.K. Ryzhakov (Vostok JSC, St. Petersbur)
DC/DC converters VICOR for robotics

10:15-14:15 CemuHap «PoboTtusaums atomHom otpacnu» /| 4 3rax, Ayautopus 4001 /
Workshop «Robotization of the Nuclear Industry» 4 Floor, Room 4001

Mpeacepatens / Chairman
Nanses Wropb 10pbeBny, K.T.H., 3aM. [MaBHOr0 KOHCTPYKTOpa No poGoToTexHuke 1 po6atocTpoeruio, MHL PAO LIHWW PTK
Igor Dalyaev, PhD in Technical Sciences, Deputy Chief Designer for Robotics and Robotics Industry, RTC

Conpeacepatens / Co-Chair

Mpuxoabko Buktop Bnagumnposud, K.d.-M.H., C.H.C., YNbSHOBCKWI rocyaapcTBeHHbI yHuBepcuTeT (Ynl'Y), HayyHo-
nccnenoBaTenbekui TexHonorndeckui uHeTUTyT umenm .M. Kanunusl (HATIA um. C.MN. Kanuue)

Viktor Prikhodko, PhD in Physics and Mathematics, Senior Research Scientist, Ulyanovsk State University, Scientific Research
Technological Institute named after S.P. Kapitsa

A.A. Xepebuos, 10.C. Moyanos, A.10. LLagpu+ (AO «popbis», Mocksa)
TeHOeHUMM NPUMEHEHNSA POOOTOTEXHUKN B SAEPHOM TOMNNTMBHOM LMKITE

A.A. Zherebtsov, Yu.S. Machalov, A.Yu. Shadrin (JSC «Proryv», Moscow)
Robotic trends in the nuclear fuel cycle

B.N. [lynaes (AO «[JnakoHT», CankT-leTepbypr)
PoboTtunanpoBaHHble nponssoacTtea AT. NepcnekTnBHbIE peLleHns

V.I. Dunaev (JSC «Diakont», St. Petersburg)
Robotic nuclear fuel production. Promising solutions

C.A. Wnvarckmi (AD «[nakont», Cankt-letepbypr)
PeweHuns no pobotmsauum MM OAT n KM PAO MNM3K

S.A. Shimansky (JSC «Diakont», St. Petersburg)
Solutions for robotization of the spent nuclear fuel processing module and the
radioactive waste processing complex of the industrial power complex

W.10. fanses, A.A. Tpytc, A.A. LLlasrvkos (THL P® LUHWW PTK, CaxkT-Tetep6ypr)
PoboTnsaumsa obcnyxmBaHnsa yCTaHOBKM OCTeknoBbiBaHns BAO

I.Yu. Dalyaev, A.A. Truts, A.A. Shavlikov (RTC, St. Petersburg)
Robotic service of high-level waste glazing plant

B.A. Kospos (MBT3 Yp0O PAH, Exatepur6ypr)
TexHonornm nupoxummyeckon nepepabotkn OAT PBH

V.A. Kovrov (Institute of High Temperature Electrochemistry of the Ural Branch of the Russian Academy
of Sciences, Yekaterinburg)

Technologies for Pyrochemical Processing of Spent Nuclear Fuel Fast Neutron
Reactors

W.10. [anses, B.M. Konbinos (THL| P® LJHUW PTK, Caxxt-ITetep6ypr)
MprMmeHeHne pobOTOTEXHUYECKUX CUCTEM NPK OBCTyXMBaHUN
NMPOXMMM4ecKoro obopyaoBaHus

I.Yu. Dalyaev, V.M. Kopylov (RTC, St. Petersburg)
Robotic service of pyrochemical equipment

B.M. Konbinos (THL| P® LJHUW PTK, Canxt-[Tetep6ypr)
Peanusauma cMnoMOMEHTHOIro O4yBCTBEHUSA ANS MaHUNYNATOPOB BbICOKOM
paanaLMOHHOM CTOMKOCTM
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V.M. Kopylov (RTC, St. Petersburg]
Realization of force-moment sensing for manipulators of high radiation
resistance

W.B. Boiros, b.A. Mopo3sos, M.B. Hocukos (@unmnan @FAOY BO «0Ypl'Y (HUY)», r. Minacc)
CoBoeHHasa pagnaumoHHO-CTONKasa MaHUNynsiuMOHHasi cuctema
OnNa 3alnLWEHHbIX Kamep

1.V. Voinov, B.A. Morozov, M.V. Nosikov (Miass branch of South Ural State University (National
Research University), Miass)
Dual-arm radiation-proof manipulator system for hot cells

C.B. l'ony6es, U.K. Cyxapes (AOD «OKBM Acppukartos», r. HuxHni Hosropog)
lMepcnekTmBbl poboTU3aLMK NPON3BOACTBEHHbBIX NPOLECCOB MNPY N3rOTOBIIEHUMN
obopynoBaHus nst aTOMHOWN 3HEPreTUKn

S.V. Golubev, | K. Sukharev (JSC «Afrikantov OKBM», Nizhny Novgorod)
Prospects for robotization of production processes in the manufacture
of equipment for nuclear power industry

1.0. Bropywwn, N.@. lyuwmn, C.A. Kocapes, B.B. Jlesuwaros, A.H. Mewmnrckni, B.B. Npuxoaeko,
B.B. CanyHos, B.B. CeetyxuH, A.H. @omun, E.M. Yaskum (AO «HL] P@ Tpownukuit uHcTuTyT
VHHOBALIMOKHBIX 1 TEDMOSAEPHbIX 1ccrenoBaHwi», r. Tpouuk, HATW Val'V, r. YnesHosek, HIK
«TexHonornyeckwi yeHTp», 3eneHorpap)

PoboTbl gnst 06paboTkm TpybonpoBogoB Manoro guameTpa B yCroBUsIX
arpeccuBHbIX cpeq

1.0. Vtorushin, I.F. Guschin, S.A. Kosarev, V.V. Levschanov, A.N. Leschinskiy, V.V. Prikhodko,

V.V. Sapunov, V.V. Svetukhin, A.N. Fomin, E.M. Chavkin (TRINITI JSC, Troitsk; S.P. Kapitsa Research
Institute of Technology of Ulyanovsk State University, Ulyanovsk; SMC «Technological Center»,
Zelenograd)

Robots for processing small diameter pipelines in agressive environments

W.I0. [anses, A.H. benoay6, A.A. lLasnvkos (THL P® LIHWW PTK, CankT-lerep6ypr)
Cnocobbl aBTOMaTM3aL MK NPU COPTUPOBKE PagMOakTUBHBIX OTXOL40B

I.Yu. Dalyaev, A.N. Belozub, A.A. Shavlikov (RTC, St. Petersburg)
Automation methods for radioactive waste sorting

M.B. Pemu3zos (THL P® LIHUW PTK, CankT-lletep6ypr)
Mcnonb3oBaHne ramma-Bn3opa ans passeaky 30H C BbICOKUM pagnaunoHHbIM
3apaxeHuem

M.V. Remizov (RTC, St. Petersburg)
Using a gamma visor for reconnaissance of areas with high radiation
contamination

M.B. Pemn3zos (THL P® LHWW PTK, Carkt-lletep6ypr)
MprmeHeHne poboTU3NPOBAHHON CUCTEMBI PaaNaALMOHHOTO MOHUTOPUHTA
HENTPOHHOIO N3NYyYeHNs Ha pagnaLnoHHO-ONAacHbIX 06beKTax

M.V. Remizov (RTCnetics, St. Petersburg)
Application of a robotic system for radiation monitoring of neutron radiation
at radiation-hazardous facilities

M.B. Pemn3aos (THL P® LHWW PTK, Carkt-lletep6ypr)
Mcnonb3oBaHme XUAKNX CUMHTUNNSATOPOB ANs pernctpaunum HEMTPOHHOIO
N3ny4yeHus

M.V. Remizov (RTC, St. Petersburg)
The use of liquid scintillators for registration of neutron radiation
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AA. Tpyre (THL P® LHWW PTK, CavkT-lletep6ypr)
OnbiT UHUW PTK B paspaboTke cMCTEM HepaspyLlaloLWero KOHTPons
N NpoBeAEHMM IKCMyaTaUMOHHOro KOHTponsa obopyaosaHna ASC

AA. Truts (RTC, St. Petersburg)
RTC experience in the development of non-destructive testing systems
and in-service inspection of NPP equipment

W.10. Hanges (THL P® LUHWW PTK, CankT-etepbypr)
KHTI: PoboToTexHn4eckne TeXHOMNOrMM BbiBoAa U3 3KCnyaTaumm 00 beKTOB
NCMNONb30BaHUS aTOMHOW 3HEPrum

I.Yu. Dalyaev (RTC, St. Petersburg)
Integrated science and technology platform: robotic technologies
for decommissioning nuclear facilities

10:15-14:15

CumMmno3snym «McKyCCTBEHHbIA UHTENMEeKT 1 3rax, Mysein LHAW PTK/
1 uncdpoBblie TEXHONOINMU B 3KCTPEeManbLHON 1 Floor, RTC Museum
pob6oTtoTtexHuke» / Symposium «Artificial

intelligence and digital technology in extreme

robotics»

Mpeacepatens / Chairman
CmupHosa ExaTepuHa lOpbesHa, u.0. pykosogutens HUALL, MHL P® UHWW PTK
Ekaterina Smirnova, Acting Head of the Research Center, RTC

Conpeacenatens / Co-Chair
Baxwmes AnekcaHpp Banepbesuy, K.T.H., CaHkT-T1eTep6yprckuin MonutexHdeckuii yHueepeutet MNetpa Benukoro (CT16MY)
Aleksandr Bakhshiev, PhD in Technical Sciences, Peter the Great Saint Petersburg Polytechnical University (SPbPU)

E.A. [lonmaros, [1.0. Tpy6Hukos, [.C. Srosutos (16 LIHWWW MO Poccum, r. Mbitvium,; BoenHas
akapemus css3n um. Mapwana Cosetckoro Coto3a C.M. bynenHoro, CaHkT-lleTep6ypr)
MeTogudeckune Nnoaxoabl K peLleHno 3agadm NpoakTUBHOMO ynpasneHus
OYHKLMOHMpPOBAHNEM NPOrpaMmMHO-KOHUTYpUpyemom
WHOKOMMYHUKALIMOHHOW CETU creLmanbHOro HasHavYeHns

E.A. Dolmatov, D.O. Trubnikov, D.S. Yagovitov (FSBI «16 CRTI» of Russian Defence Ministry, Mytishi;
Military Academy of communications named after Marshal of the Soviet Union S.M. Budyonny,

St. Petersburg)

Methodological approaches to solving the proactive control problem of
functioning of a software-defined infocommunication network of special purpose

B.A. Bunmcos, I''A. ®unses (000 «3neprvs UT», r. Kopones, PKK «3Heprus», r. Kopones)
TexHonorns KoHUenTyansHOro NPoeKTMpoBaHne CUCTEMbI MOHUTOPUHIa
MYNbTUAreHTHOM pOOOTOTEXHNYECKON CUCTEMOWN

V.Ya. Vilisov, G.A. Filyaev («Energy IT» LLC, Korolev; RSC «Energia», Korolev]
Conceptual design technology of monitoring system with multi-agent robotic
system

W.N. Cvmonskos, J1.A. Crankesuny (CTI61Y; THL P® LIHUW PTK, CankT-etep6ypr)
MbpngHas peanusaums HeMpoMopdHOM CUCTEMbI YNpaBreHust poboTamm

I.I. Smolyakovr, L.A. Stankevich (SPbPU; RTC, St. Petersburg)
Hybrid implementation of neuromorphic system for robot control

.. WabanwH, B.B. Xenonkvn, V.10, Mpokaauna, E.C. Monbivyes, A.A. Coromonshy, E.C. LLlaHgapos
(TYCYP, r. Tomck)
Mnatdopma obpasoBaTenbLHOrO YenoBekonogobHoro poboTta Ansa urpsl B pytéon

1.D. Shabalin, V.V. Zhelonkin, I.U. Prokazina, E.S. Polyntsev, A.A. Sogomonyants, E.S. Shandarov (TUSUR
University, Tomsk) Educational humanoid robot platform
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W.C. ®omun, H.C. ®unatos, B.M. Bnacenko, T.T. Wcakos (THL P® LUHUW PTK, CaxkT-Tetep6ypr)
O6nayHoe cpeacTBO aHHOTUPOBAHUS N306paxeHu n obyyeHus rnybokux
HENPOHHbIX ceTen

1.5. Fomin, N.S. Filatov, V.M. Vlasenko, T.T. Isakov (RTC, St. Petersburg)
Cloud tool for image annotation and deep neural networks training

A.B. Koxesrukosa, A.L]. Qvwtpues, 0.J1. Bnacosa (C16M1Y; CI16I'YT, Carkt-Iletep6ypr)
HelpoceTeBas 06paboTka rpadomyeckux gaHHbIX 3aTyXatoLwmx SNeKTPUYecknx
KonebaHun ons oueHKM Hann4ms 6oneBoro cMHApPomMa

A.V. Kozhevnikova, A.D. Dmitriev, O.L. Viasova (SPbPU; Saint Petersburg State University of
Telecommunications named after Professor M.A. Bonch-Bruevich, St. Petersburg)

Neural network processing of attenuated electrical oscillations graphic data
to assess the presence of pain syndrome

0.6. larnnes, C.A. bynos (Cl16[1Y, Carkt-lletep6ypr)
Anroputm agantaumm K U3HOCY MHCTPYMEHTa Npu mexaHoobpaboTke Ha Hase
NCKYCCTBEHHbIX HEMPOHHbIX CeTeN

0.B. Shagniev, S.A. Bulov (SPbPU, St. Petersburg)
Algorithm for adaptation to tool wear during machining on the basis of artificial
neural networks

C.A. Marsees, M.W. Hagexwn (banTwickuii rocyaapcTBeHHbIn TexHnqeckuit yHmsepcuteT «BOEHMEX»
wm. [.®. Veturosa, CaukT-letep6ypr)

YnyJlweHue kayectBa Mmogenemn knaccmdukaumm ansg guarHocTmku
anekTpoasuratenen

S.A. Matveev, M.I. Nadezhin (Baltic State Technical University «VOENMEH», St. Petersburg)
Improving the quality of classification models for electric motor diagnostics

P.B. Abpamkun+ (BoenHas akanemus cssiav um. C.M. bynenroro, CankT-[letep6ypr)
MprMeHeHne NCKYCCTBEHHbIX HEMPOHHBIX CeTeln AN ngeHTudukaumm
M MPOrHO3NPOBaHNSA TEXHUYECKOIO COCTOAHUS CUCTEMbI BTOPUYHOIO
3NEeKTPONUTaHNs NoNeBbIX OO bEKTOB CBA3MU

R.V. Abramkin (Military Academy of Communications named after S.M. Budyonny, St. Petersburg)
On the application of artificial neural networks to identify and predict the
technical condition of the secondary power supply system of field
communication facilities

A.A. Senexckmi, T.X. A6aynmmd, A.B. Anenko (@FB0Y BO «MITY «CTAHKWH», Mocksa)
OcobeHHOCTM NOCTPOEHMS B pearibHOM BpeMeHU s-06pasHon KpMBon
pa3roHa/TOPMOXXEHUS NPU KYyCOYHO-NUHENHON UHTEPNONALUN NOBEPXHOCTEN
CINOXHOW hopMbl

AA. Zelensky, T.Kh. Abdullin, A.V. Alepko (MSTU «STANKIN», Moscow]
Features of constructing a real-time s-shaped acceleration/deceleration curve
with piecewise linear interpolation of complex-shaped surfaces

[1.H. banaxoHos, B.W. beryn (BYHL| BM@® «BoexHo-mopckas akagemusi», CankT-letepbypr)
ABTOMaTU4eCKas knaccugukaumns o6bEKTOB B MACCUBHbLIX CUCTEMAX
HabnoaeHnsa poboTOTEXHUYECKNX KOMMIIEKCOB

P.N. Balakhonov, V.I. Begun (VUNC Navy «Naval Academy», St. Petersburg)
Automatic classification of objects in passive surveillance systems of robotic
complexes
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A.E. Apxunos, W.C. @omun (THL P® LUHWW PTK, CankT-etep6ypr)
lMpmeHeHne MeToAa nepeHoca CTUNSA AN NOBbILWEHWS KadecTBa 0byyeHns
HeleOCeTeBOFO OEeTeKTopa

A.E. Arhipov, 1.5. Fomin (RTC, St. Petersburg)
Application of style transfer method to improve neural detector training quality

J1.A. Actanosa, A.M. Kopcakos, A.B. baxwmes (THL P® UHWW PTK; Cr161Y, CankT-etep6ypr)
PacnosHaBaHue naTTepHOB CNaNKOBON HEMPOHHOMN CETLIO CO CTPYKTYPHOM
afjanTtauuen cerMeHTHbIX Moernen HerlpoHa

L.A. Astapova, A.M. Korsakov, A.V. Bakhshiev (RTC; SPbPU, St. Petersburg)
Pattern recognition using structural adaptation of neuron segment models
in spike neural network

A.A. lNoctonbhbint, E. B. Casenbesa, A.C. Hukynnn, A.C. Suyr (H03Y, r. Kypek)
OnbIT NPUMEHEHMS NPOMBILLITEHHbIX 9K30CKENETOB HA rOpHOA0ObIBAOLLMX
npeanpuaTUax

AA. Postolny, E.V. Savelyeva, Ya.S. Nikulin, A.S. Yatsun (South-West State University, Kursk)
Experience of application of industrial exoskeletons in mining enterprises

E.K. Wrnatnagn (THL P® LUHUW PTK, Canxt-letep6ypr)
Knaccudukauum nporpammMmHoro odecneveHunst Ansgd CUCTEM ynpaeneHus
pPOGOTOTEXHUYECKMX KOMMSIEKCOB

E.K. Ignatiadi (RTC, St. Petersburg]
Software classifications for robotics complex control systems

H.B. ManwotuH, A.C. LLlanymos, M.[]. Yuxukos, H0.E. Epetun (000 «Kb UFAC», Mocksa; 000 «HUN
Aconvika», . Kospos; MITY um. H.3. baymara, Mocksa)

MepcnekTmBbl co3aaHnst ULMPOBOro ABONHUKA N3Aenust npu paspaboTke
POBGOTOTEXHUYECKMX KOMIMIIEKCOB

N.V. Malyutin, A.S. Shalumov, M.D. Chizhikov, Yu.E. Eretin («CB IGAS, Moscow; 000 «NIl ASONIKA»,
Kovrov; BMSTU, Moscow)]

Prospects for the creation of a digital double of the product in the development
of robotic systems

H.I". Tononbexkmi, B.A. Bunncos (Akagemus TIC MYC Poccun, Mocksa; 000 «3neprus UT», r. Kopones)
lMnaHnpoBaHue onepalumi No NMKBUAaUMmM NOCNeaCTBUIA Ype3BblHanHbIX
CUTyauun reTeporeHHoOMn rpynmnov aBTOHOMHbIX MOOUINbHLIX pO60TOB

N.G. Topolsky, V.Ya. Vilisov (Academy of State Fire Service of EMERCOM of Russia, Moscow; «Energy
IT» LLC, Korolev)

Planning of emergency response operations by a heterogeneous group

of autonomous mobile robots

A.C. Kongpaiosa, 3.A. A6pocumos (CI16MY; THL P® LHWW PTK, Cankt-lletep6ypr]
ApXuTeKkTypa nporpaMmHoro obecnedeHns rpynnbl MOBUIbHbIX POBGOTOB,
OYHKLNOHMPYIOLLMX B SKCTPEMASIbHbIX YCNOBUSAX

Ya.5. Kondrashova, E.A. Abrosimov (SPbPU; RTC, St. Petersburg)
Software architecture of a group of mobile robots operating in extreme
conditions

M.H. Hopmugontosa, H.A. CkpunHuyenko (THL P® LIHWW PTK, CankT-lTetep6ypr)
[unckpeTHO-cobbITUIMHAA Moaernb YynpaBneHust rpynnon HaseMHblX poboToB
Nnpv NOMUCKEe NCTOYHMKOB MOHU3UPYIOLMX N3ITYHYEHNI

M.N. Dormidontova, N.A. Skripnichenko (RTC, St. Petersburg)
Discrete-event model for controlling a group of ground robots in the search
for ionizing radiation sources
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B.M. Buthbii-LUnsxto, N.A. Pogun (THL P® LUHWW PTK, CaxkT-etep6ypr)
CynepBu3opHoe ynpasneHne reTeporeHHon rpynnbl po6oTOB B YCNOBUAX
3KCTpeMarnbHbIX CUTyauun

V.M. Bitnyi-Shliakhto, I.A. Rodin (RTC, St. Petersburg)
Supervisory control of a heterogeneous group of robots in extreme situations

10:00-14:15 3acenanue TK-141 / TK-141 Meeting 3 Jrax, Ayautopus 3027 /
3 Floor, Room 3027

Mpeacepartens / Chairman
Jlonota Anekcangp Butaneesud, 4.7.H., AMpekTop-rnasHbii koHcTpykTop FHL PO LIHWW PTK

Alexander Lopota, Doctor of Technical Science, Director-Chief Designer, RTC

A.B. Ionota, Mpeacenatens TK 141, anpextop-rnasHbivi koHcTpyktop HL P® LIHWW PTK
BcTtynutenbHoe cnoso

Alexander Lopota, Director-Chief Designer, RTC
Introduction

BcTynutensHoe cnoBo npegctaButens deaepansHOro areHTcTea no TeXHUYECKOMY
perynupoBaHnto 1 MeTporormm

Opening remarks by the representative of the Federal Agency for Technical Regulation
and Metrology

B.A. lMasnos (THL P® LIHWW PTK, Carkt-lletep6ypr)
Otyert cekpetapuata TK-141 o pabote B 2020 rogy

V.A. Pavlov (RTC, St. Petersburg)
Report of the TC-141 secretariat on the work in 2020

B.A. lNasnos (THLY P® LHWW PTK, Carkt-lleTep6ypr)
CoobuieHune o nnaHe pabot Ha 2021-2022 roapl

V.A. Pavlov (RTC, St. Petersburg)
Report on the work plan for 2021-2022

B.A. [Masnos (THL P® LHWW PTK, CankT-etep6ypr)
CoobuieHune o pabote, npoBogumomn B pamkax TK 299 MCO n TK 45 MBK

V.A. Pavlov (RTC, St. Petersburg)
Report on work carried out within the framework of TC 299 ISO and TC 45 IEC

O6Lwas anckyccusa no Bonpocam ctaHgapTusaumm B obnactm poboTOTEXHUKM
General discussion on robotics standardization

15:00-16:00 3akniountenbHoe nrneHapHoe 3aceaaHue. 3 3rax, KoHthepeHu-3an /
MopBepneHne utoros koHodepeHuun / Closing 3 Floor. Conference hall
Plenary session. Summing up the results of '
the conference
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