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PEAAKTOR:

Heenwaos Irop Hlaknposny, J0KTOp TeXHFHEX HIYE, npodooop,
3ABUTYEAY Eaipoapr EOMITIOTEPHO-INTEIPOBAKHY  TEXHOIOIIH,
ARTOMATHIAUT T2  MCXATPOHIEH, XapKIECEOTC  HADHANEHOID
YHIBCPCHTCTY PAAKCICKTPOHIKH.

L Th o () ipl . MOKTOP TEXHINHAK Hayk, npodecop,
Ackad (aKyAETETY ARTOMATHEA T3 KOMI'KOTCPHIORAHHX TEXHOIOTIL
XapKiBCHEOTO HALIOHAILHOTO YHIBCPCHTETY PAIOCICKTPORIKH.

Hnmiban Oaexcanap Muxaiinionns, J05T0p TeXHMHUX HayK, npofecop
kadeapn  EoMI'OTEPHO-BTCTPOBANMY  TeXHOAOTH, asToMmaTHIaml Ta
MEXATPOHIKH, XapriBcEROTO HAIDHATEHON VHIBCPCHTETY
PaaCICKTPOHIKH.

Anapyeesnd  Anatoaiii Onexeanaposnt, J0ETOp TeXHFHHX Hayk,
npodecop,  HavATEHHE ~ KpHBOPRRROIG KOJCH&Y — HANIOHATRHOID
ARALIHHOro YRIBCPCHTETY

Kocenko Bikrop Backasosuy, 10KTOP TEXHIMHEY HAYK, Npodiccop, 3am.
aupektopa  Jepwagdoro  mianpeemcreo  elliggessunii  aopearnmi
NpOCKTHO-  KOHCTPYKTOPCHKHH  Ta  HAYKORO-QOCHIAHHA  IHCTHTYT
ARIAUIHHOT NPOMHCIGEOCTIS.

Jamipeus Mukosa Bacnakognt, J10KTOP TEXHINHIK HAYE, Npofooop,
AHPCETOR Hepaarnoro M PHEMCTER Haykoso-gocniiHoro
TEXHONOTIMHOND IHCTHTYTY NpRIaIo0y IVERHHA.

Cemn Boaoammunp  Mutpodanosny, 10ET0p  TeXHIMHEX — HAy,
npodecop,  paganx  gupestopa JlepsasHe  HaykoBo-BHpobHITEC
nianpremerio «O6'eraanns Kosymaps.

Posmobcsia Onena Bragncnagipem, asIuiaT TexsMELL HAYE, Q00EHT
sapigyead  sadegpn  «EackTponmmx  anapariax  Kpemertyunxoro
HALMOHATEHOTO YHIEepeHTeTY iMeni Muxaiina OcTporpascesoro.
Kyxapenwo [Ivutpe BoaoauMmuposssd, EaTHIST TEXHIMHHY HAYE,
AoucHT  xapeapu  «EnckrpomERx  anaparies  Kpescwdyusxoro
HALOHATEHOTO YHIBCPCHTETY iMeHl Muxaiina Octporpaicesoro
Mescska Havania llapnigna, KasiuisT ToXHMHEEX HayE, S0UCHT
kadeapH  KOMMIOTCPHO-ITCIPOBAKMY  TCXHOMOr, anToMaTHIaWi Ta
MEXETPOHIKH, XapriBcEROro HAIGHATEHOTO VHIBCPCHTETY
PRAKCACKTPORIKA.

Pypuanona Haraain [ganisna, KaHIniar TexaMHEX HAYE, I0UEHT, B.O.
AckaHa fpaxyneTeTa PagioecnesTponsmg 1 TEMEROMYH KA,
Hauwaansioro yHiBepeHTeTy «3anopiibea NoameXHIKas.

Erecee Baaamcaae  B'avecaasoBud, 30KT0p  TCXHIMHEX  HAVE,
npodecop Kadieapn EOMITEOTEPHO- IHTETPORAHIK TEXHOIOTIE,
ARTOMATHIAN T4  MeXaTpoHiEH, XapriBchEOrD  HAIOHATEHOTO
YHIBEPEHTETY PaalOcIekTPOHIER.
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Anoranis: ¥ cTarn Gyno pOIMNRHYTO PIEHOMAHITHI PoGOTHIOEAHI CHCTEMM. CTBOPEHI HA
OCHOBI IWAGNOHE pHb, AKI MOKYTE IMIHIOBATHCE B NPOCTHX MEYSKHX IVIACTHEOBNX NaHeneil 1o
CEMIHIINX Mogencii BCkOro Tina T8 nuassukis. [Ipoananizosano Gymomy AaHux poGoTie-pud,
MPIHUMN PyXY Ta pooTH, MEXaHIEY T IMBEAMIKY poloTy.

Kawuorl coosa: pofor-puba, nopocyBadHd ¥y BoAL  M'EE3  poDOTHIORAHA  CHCTEMA,
OEpecyBRIHKR PO, Moactk poboTa-prin.

ANALYSIS OF THE STRUCTURE OF ROBOTIC FISH AND THEIR MOVEMENT IN
WATER

V. Rudenko

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av_ 14

Email: veronika rudenkoi@nure ua

Anotations: The article looked at a variety of robotic systems based on fish templates, which
can vary from simple flexible plastic pancls to more complex models of the entire body and fins.
The data structure of fish robots, the principle of movement and work, mechanics and dynamics of
work are analyzed.

Key words: robot fish, movement in water. soft robotic system, movement of fish, model of
robot fish.

Beauka ysara npeawticsa Glonimmw pobotam 3a IX NepeBard MINHOCTL FHYMKOCTI Ta
pjanuuaﬂ'rmoc‘n’ PYXIE, noiGHD Teapuiam. He MBASSHCE HA POINOACHOAMCHHA POIPAXYHKE,
JIATYHKIE TA COpAULOBYEAHEE B HEBCOMKNX Macuwmadax, poboTi i Hagani BIICTANTH B CROIX
npHpoIHIX ToBapumis. Bika 4acTHHA clOCTEpiracMol HECTAY) NPOTYETMBHOCTI OB A3AHA 3
Hi.]piJHEELHiI{ B KOHCTPYXUIT 3 BHROPUCTARHAM NIIATIHENX CTPYKTYP 3 BHZHAMCHHAM ;l,:l‘:opuaul’[
T MCXEHFHHM 3BOPOTHIM 38'A3koM. Jlapa OOCTYIIHBITE T4 FHYMKKTE ¥ TBAPHH HacTo
BHROPUCTOBYETHCE U8 ananTanii Ao HenepeqDaYcHUE IMIH Ta NUIBHINCHHA cTabineHOCT] 33
PAXYHOK IHTENCKTY, THM CAMMM, NIIBHIIYIOHH CTHIKICTE. ¥ npapom HeoGximHicTs 30epiraHHR
cHEPril € oIHHM 3 HAlCHIERIDNY. cRomouiiEnx GakTopis, & AK CIICTRO, GUILMICTE NPHPOIHIX
CTPYKTYP D0GpE AJanToBAHI ATH cCKTHEHOTO MEPEMilICHHA Ta MATHI NUITPHMYBATH JAHY
ceKTHBHICTL B PIEHOMAHITHHX cHTyauiax [1].

Puii nocarmioTh cBoel 3MauHOT cHEpreTHuHOl cEKTHEHOCTI 33 PAXYHOK BHEOPHCTAHHA
HOPCTROCTE TINA, NCPCTEOPCHEA CHOPTIl 3 PLIMHE B TLA0, B PEIYALTATI HOro I pyX ICHCPYETRCH
nAcHEAC. BARMCHHA OCHORHMX MEXAHIIMIE, SKi NPACYTHI B MAKHX CTPYRTYPAX, W0 KOTHEMIOTECH
B PUIMHAX, 100 PYXAKOThCR, MABHUMTE MOOUILHKCTH PobOTIE, SKI MOEYTh (VHELGHYBATH SK
MOACALHI THAPHENM IR JA0CHAUDSCHE B 0012cTi Glo-semnimn. MOAKE METaMATEpIaTH MOKYTh
HTerpysaT frynsuil 30opy eHepril Ta 3500YTH MHPOKOTO MOTCHUMATY 38CTOCYBAHHA Texnonorii
MREHX poboTiE. SpsiM OpHEIaIoM IyEe FHYIKHY CTPYKTYP 418 OCpecyBaHHA B rrpirpunl MEH
snaiiTe ¥ Boal [lnasapes 3a paxyHox EONMBaHL XBOCTOROTO IUIABHHEA 3A0cHICYye oJHY 3
HajiefeETHERIINX §HOps NePeCyBAHHE B TRAPHHHOMY CBITI 3 TOMKN 30PY TPaHCTIGPTHI pﬂm,qiﬂ.

MK CHCTEMM MAIOTE BEITHKI NPOCTOPN CTAHIE, 8 TAKDH MATCPIATLHY HelMITHICTE, Wo poGHTE
MOACTIOBRAHES T3 YNPAENiHES w'axuME poGoTasu cepiicinol | noctiikow npoGnesow. Ax
MPAEAIG, MOJCTOBIHEA M'AKHX POGOTIE BKNKHSE MOJETOBAKHA METOROM KIHICEHX CIEMCHTIR
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200 MCTON HOPHOT CKPHHBXH, 3ACHOBAHI HA JAHIX, 3 BHKOPHCTAHHAM IHCTPYMCHTIS MAIIHHHOIO
Hagsanns. OJHAK TAKC MOACTIOBAHHA BUMAIac BCAMKHX OGUHCTIOBATEHIX PeCypCis Ta ii BaKKO

YIaraaeHMTH Ha immi cuctemu. Tak camo npaMe O y Ta T TanLHE
*rccryumu aIropuT;y yup i 3 anaf Y XOHTYpI 63 MOACTIOBAHHS
Oyno © TPYAOMICTXMM i fMOBIf aano 6 Heom i pesynsrati. Tam, ac im'cpcc
1p THHE iK4, 4 HE TOWHS NOIMIONYBAHHR, IHCPUIHI citut BitirpaioTs
BCHKY POJib, & BIUIHE JOKATLHIX MiNCPIpyRHIX Acdopmaniii Ta Teit PRIY MCHIIC

BILTHBAE HA 3araibHy BHXVIHY NOBCAIHKY. 33 JONOMOrOK FCHCTHHHOTO atroputsy Oyno 3HaiiacHo
ONTHMANEHI NAPAMCTPH MOACHL SKI MOXYTH SKHAiikpame HAOMHINTH MOJCIL 1O peambuoi
noseamxn pnGu. Toif camuii aIropUT™ BHKOPHCTOBYBABCR JUIS BH3IHAYCHHA MIKCHMATBHOL
WIBHIXOCTE pyxy pubu-podora. (2]
Y pobori Yu-Hsiang Lin.Robert Siddall ta immmx np ¥y
XBILIRCTOCTI MOBHICTIO M'EKOT poﬁm-monum puﬁu 3 BUKOPHCTHHRM SHTATOHICTHYHIX [PHBOLE
Ta rncpcmcm-mm CETCKTHIN T Ho-1HAIL, BO: v KaHATH VIR BHMIPIOBAHHA
Pop Aas posp KoH pa pozpob HPOCTHil MUIXIA B3 30CCPCTKCHIMH
NApaMCTPaMH HA OCHOBI JaHNX, mo A03BOMISE MPOBOJANTH TOMHE, Q¢ JCTKE MOACHIOBAHHSR,
3 T HILX RHHX T3 TEHCTHHHOTO ATOPHTMY. Mojens
TouHO nepeabatiae noumnn pobota B JIanazoHi Xepylounx HacTor i AMILTITYA THCKY,
BEJ eexr AHTATOHICTHYHOIO po! MEKHX 1] 8. XBH/ILOB2

AoKkoMowia poBoTa-pibi 300pakena Ha pucyuky 1.

gh conlrast

o £ 100 o 0 100 o 50 100 o 50 100

X [} X [mem) X fmm)
Pucynok | - 300f i 1i poGoTta-pubn 2]
Agtopu Fengran Xie, Qiyang Zuo Ta iHun uopmmum PBHOMAHITHI xoucrpymn Glouapu-mux
poboTm-pHd, BHKOHYIOUMX IIaBaiowl pyxn Tila Ta/abo o n
PO3BMTOX KOHCTPYKIUIH. ABTOPH BHBCIH, MO 3araThHa A nonsrae y i GiTm
fpoctoro. 13 HATNHOTO MCXAHBMY, IO A03BOASE OGIOMIMCTHIHHM poﬁomu pubam Kpatie
IMITYBaTH CBOIX nobparuMis y NpPHPOAL, BOAHONAC PYIOuH  Xpauti

XAPAKTCPHCTHRH. ABTOPH HABCAN T4 OOrOBOPILIH PCIPCICHTATHEHI AOCTUDACHHS, YIAratuHiumn
npoGaCMIt NOTOMHIX JOCTUTACHS TA NPCACTABIAN HANPAMHE MaAGYTHIX JocaimacHs [3].

Y pobori Fengran Xic, Zheng Li Ta immmx, pu 1y T TanRHE
JIOCTIUKCHHS, AX MOJIC/I IMAXIB TiAa BIL b Ha I pucn. P o CIIPOCKTYBAMH
Ta nobyayBaTH GioMCTPHIHOIO poﬁon-puﬁy B AKOCTI TAILHOT dopmit, SKa IMITYE
crpyu'rypy CKEACTY Ta 1o, MR3IB CIIp of puﬁu ABTOPH Y AR HCHTPANBHMIE

parop pHIE 1% reHep pi HIX piiB, AXi X3GPAKTCPHIVIOTHCE HOTHPMA
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NapaMcTPaMi VIPaBIIHHA: aMIUNTYA0K, HACTOTO0, CHIBBLIHOMICHHAM 4acy Mix (azow Ourr 1
HANIBIICPIOAOM Ta napaMeTpoM hopasi.

Hacrynmanum cranom Oy1o NpOBCACHHS PRAY CKXCICPHMCHTIB M0 AOCHUDKCHHIO TAIM, BULIAML
Kpeiicepol WBHAKOCTI  Ta cpeKTHBHOCTI nnaBaHus. OCHOBYIOMHCE HA CKCICPHMCHTANBHHX
PC3YALTATAX, ABTOPH IPOOHIN HACTYITHI BHCHOBKH:

—PyX pubH CHAYIOTE MOJC XBHIIL, M0 OLKHTE!
—THMYACOBA SCHMCTPH MaTCPHIB NOMAXIR TUIA THIDKYE TATY:
— Tpukyrna (opma 3abcameuye HaliMCHIIY BiIady, a BHIHYTA CHHYCOLIANEHA (opMma
3abesnedye HaliOLILINY TRIY.

Jani pesyanTaTH  Hajzaam asTOpam OUIBLIOrO POIYMIHHA CXCMM ILIABaHHS puOM  ana
BHKOPHCTAHHA Y AKOCTI KCPIBHHITEA /LA pospodky Mojencii sMaxy Tina aus poboris-pud [4).

HarxscHHl KapaHOMOAIOHMMM TUISBLAMK aBTOpH gocaypkesns Wei Wang: Xia Dai 1a i,
pozpobuan  poborizoBany puby. PoipoOka smife coboio HOBY clcTeMy ncpeiadl, B axii
BHKOPHCTOBYETECA BIAEMOJIS MATHITHOTO NOJA  NOCTHIHMX MATHITIE a18  3a0c3ncdcHHR
BOJIOHCTIPOHMKHOCTI T2 3ano0iraHHs OYAL-AKHM NCPCBAHTAXCHHAM KOHCTPYXUI T3 NPHBOAHOIO
aApurysa. [launii McxaHnM nepeTBopioc OOCpPTANBHEN PYX ABHTYHA Ha KoamBaasmmii. Taka
KOIMBAILHA CHCTCMA PasoM 3 TPOCOBMM MCXAHDMOM XBOCTA CTBOPIOE B podoTi-pibi HeobXiaHy
XBHAK, WO OmEHMTL. ABTOpaMHM Oyn0 NPOBCACHO KUIBKZ CKCICPHMCHTIE JUIS  NCPCBIpXH
OPOAYKTHEHOCTL poboTizosanol pubn. Bona moria naasatn 3 makcusmansHowo meuaxictio 0,73
Aopkuuy Tia B cexyHay (0,13 wm/c) npn uacrom xsoctoporo Omrra 3.25 I'i | CHOKHBAHHA
cackrpocteprii 0,67 Br. Jlocniannxn Bakaoors, mo Maiidyrai podorn OyayTs 30CCpeaacHi Ha
HAAHHI poOOTI ABTOHOMHICTIO CHCPril T4 HABITALIL, & TAXOX HA NCPCRIPUI HOro NoTeHIANY A8
PCANBHMX 3318%, TAKHX AK MOHITOPHHT HABKOMMIIHLOTO CCPCAOBHINA T4 BIACMOJIA TRAPHH Ta
poborm

Ha pucynky 2 npeacrasneso sua 300xy 1a cnepeay 3i0panoro asropamn npororuny pobora-
pubn. Ha pHCyHKY MOKHA 9ITKO MODAYHTH Taki JCTaNi, X IUIPOJHHAMIMHA BOJOHCTIPOHHKHA
FOOBKA, TPH IBCHA, OCTAHHE 3 AKHX 31 BOYIOBAHNM XBOCTORMM IUIABHHKOM T3 JIPOTH XKHBICHHA.

c

Pucynox 2 - 3o0pascHna NOBHOrO npoToTHNy pobora-pudu [5]
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B maniii poSoTi Ana KinkKicHOT GUIMKR DPOSYKTHEHOCTI CHpOSKTORANOT poGoTHIORAHOT puEN
Gyno mpoBcAcHD POHOMaHITHI excncpruenTi. Bymo 30yA0BaHD TPH PIEHI YCTAHORKH TR
POPAXYEKY HACTYIIHIX NEPaMCTPIE:

—  3ICTARICHHA HANPYTH JBHIYHA 3 2acTOTON DHTTE XBOCTA;

—  COOWHEAHHSE cACKTPOCHCPT il PI3HX 93CTOTAX XBOCTORMXK GHTTR;

—  COpeiHs MBHAKICTS [UIAEAHHA 33 PEHEX 93cToTax GiTTs XBoCTa;

= COpeIHE THIA, W0 FEHCPYETECH 38 PITHNX 98CTOT XBOCTOROTD GHTTH;

—  BAPTKTE TPEHCIOPTY 38 POHHX H3CTOT GUTTA XEOCTA;

—  ancno CTpyXans, wo o3Ha%as opCKTHEHICTE NIIARAHHA, 34 PlIHEX SacToTax JHTTA XBOCTA.

¥ nanomy AoctimacHAl Gyaa pospofncna GioHcniposana puba-pofoT, BEIREIN AK GO0 Tl
IpaIok BHAM PpH 3 KAPAHTIHOPMHHM POEHMOM IUIZBAHHA. ABTOPAMH 3aNPONOBOEAHO HOBY
CHCTEMY MArHITHOT Nepenayl, mo CEAAIAcTECE 1 HETEHYHOTO POITAIIYEAHES NOCTHHHY MATHITE,
AKi DCPETBOPIEBATH OOCPTATRHMI PyX JBHTYHA Ha Koaueanemkil pyx xeocta Llei uexamisu
sanobirac GyAL-AKOMY NCPCRAHTAMCHHI #E KOHCTPYEOIL TAK | ABHTYHA ¥ pasi 3aCTPAraHHA
XEOCTA, | Bil GyB of'eaHanmii 3 PIICHHAM 3 TPOCOBHM NMPHEOTOM JUIA CTEOPCHHA PYIIiiHOT XEWIL
mo BOEHTh, YIT0EE TUA prb.

JanponoHoBaNa KCHCTPYEIA € MOTYIEHOK, [0 CHPHSE MBHIKOMY CKIAJAHHI Ta J03B00SE
Jerks poUIEMORATA Ta/abo IMIHIOBATH lmpq:n_'mrm,n;m ajanTauii 0 pEEHX NoTped, AKL MOBVTH
BHHEEHVIH ¥ MaiidyTHIX JocaiTHHIsKI pospofkax Ta JojaTkax. AHOpCTEA MONOBKA MICTHTH
ENEKTPOHIKY | MOBe HYTH NONLOBAHA HETANCAHD, HE TOPKAKMHCE MEXAHEMY ONTTH XBOCTA.

OCcHOBHHME [EPERAraMH 3ANPOBOHOBIHOI EOHCTPYELL € MOZVALHA EOHCTPYRUN, NpOcTe
KEPYBAHHA, [NETKA BArs Ta HEBEIMEKMI pozMip 3 HelTPATEHOW NIEEYMICTIO Ta NpPOCTOTE
EHTOTOENCHHA. [0 HETONIKIE MOWHAE BIIHCCTH! IDVM HCPCd 3aMHKAHHA MATHITIE, BUICYTHICTH
BKTHEHOTD KOHTPOA IIAEYMOCTL, BHCOK] HACTOTH 0OMEKVIOTECA BAGOPOM MOTOP-PEIyKTOpa Ta
I0BHINIHE HHEACHHA N0 ApoTax [5].

¥ pobori Wel Wang: Xia Dai Ta inmme, asTopasm Gyna chopMynE0BaHa NOBHA AHEaMitHa 3D-
MOIENE podoTa pHH, AXA NPHECIHTECA B KD TARIAKH IPYIHAMEH T XEOCTOEMMH IUIAEHWKAMH, B
AKI TIAPOAHHAMINHE CHIN B OCHOBHOMY CRIATAIOTECH 3 KBAIHCTAUOHApHOT niziomuo] cHam Ta
onopy, TPABITALIT T8 NNABYYOCTL, 8 TAKOK yaapHol chud Bogomera. Kpurusna migfiomua cuna i
nobonmii omp IIABLIE, W0 MAXAKTE, ABTOPH BHIHAYAKTL 3 J0N0MOT0H SRHOMG TPHENMIPHOTD
EyTa arasn. [lpuiimanem ﬁi.oiﬂc:r['pnnafmifl TEHCPATOP LCHTPATLEONG ETCPHY 8K NPHEO] CHOTEMM,
pospofneHa  Mofeds Mose BHPOGIATH  MYIETHMOJATRHI MAHSBPH, BETHHZROYH  TLIABAHHA
BIICpe/l/Ha3a], NOBOPOTH T4 MUAHOM/COYCK, 8 Tako# CRIATHL PYXH, TaEl 5K NEPCEOYYBAHHA Ta
cripansenii pyx. EEcnepuMesTAIRHIM METOA0M, PO3PODHIKE MUTECPIRTH IMOICTLOBIH] PYXH ¥
TPHEMMIPHOMY NPOCTOPE 33 JONOMOMOW poboTHsoeanol pubsd, WO BLILHO NEABAE. JarankHi
PEIVALTATH NPOACMONCTPYBATH ofCETHRHICTE T2 YHIBCPCATRHICTE po3pofacHol TRHEMMipHOT
AHHAMIMEOT MOJEN] NPH TPOrHOIYEAHHI TPAEKTOPIL, WEHAKCCTI T8 nookekn poboTa [6].

Omme, MomHa 3po0HTH BUCHOBEH, M0 BHENCHHA NCpEcyBaHHA pub gae Garate Gecpeno
HATXHCHHA Po3poSKH  poDOTHIORAHHX npacTpois. Pubn  ScMOHCTPYIOTE Doy CXIATHEX
JOKOMOTOPHI KOHCTPYKIH, SKi BKAIOGEKTE PIIHOMAHITHICTE CTPYETYP, WO BHEOPECTORYIOTECE
ANA CTBOPCHEA JOKOMOTOPHMX CHI, TSK | YHIBCPCATEHA NOBCAIHKA IR BIBCMONI 3 BOJHHM
cepenoBMmes. (DVHKIIOHATEHA KOHCTPYKUIA pHOH BEIHHSC SK THYMKE THO, WO JEMOHCTRYE
XEHIENONIGH] PYXH, TAK | SHCACHNI KepyIodi NOBCPXHL, AKI A0ZROASIOTE PHG] CIPAMOBYRATH CHIH i
BHROHYBATH INBHIKI MAHCEPH B HANPAMAX KPeHY, TAHCARKY | HHINBOPEHHA [7]-

PoboTHz0BaH] CHCTEME, CTRBOPEH] HA OCHOR] Ma0NOHE PUb, MOKYTE IMIHIOBATHCE B NPOCTIEX
MHYYKHX IAACTHEOBMX naHencii 30 CKIAQHONHY Mogencl BOBOMO TR T8 [UIAEHHEIE.
ExcocpuseHTaTRHI BHOPODYEATEA] TIATHOPMH, AKI € OKPEMHMHE MISBUAMH a0 NeBHMME
EOMIMHCHTAME J0KDMOTOPHOT KOHCTPYRUIT pud, 103800807 NPOBOINTH JOKTAHI BHOPODYBaHHA
FAPOHAMIMHIE | MCXAHIMHIX @}qﬂmi.ii. llpupcpesn B Ao Ta ECPYBAHHA CKI3THHMH
poBOTHIOBAHUME CHCTEMAMH P, M0 BEMONEKOTE 3K TUI0, T3 | KUIKS OEPCMHX MIABUIE, €
cepiiozHHM TaRIAHHAM HA MaliGyTHE.
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The research of the workd's |eading companies in the field of progresshe
robotics, such as Feso, Boston Dynamics, shows the perspective of wsing the
biomechanics of kving beings to create zoomorphic robots for soking comples
problerns [1-3] In the work of H.Amar, it was proposad the sohaion of the
development of a 2oomanphec robot for moving along vertical surfaces based on the
borrowing the kinematics of Famidy Caterpillar's movement. Anahzing this
pubdicaton, it can be seen, that the awthor uses the ESP 8268-12 &= a mobile robot
control board, and as a result, [ is impossible o smplement a computer Wsion and
decision-making system for the developed mobile robot. Based on this, it i
proposed to implement the improvernent for a mobile robat on account of the
ESF32-CAM module of Shenzhen Al-Thinker Co.Ltd [5). The foundation for choosing
this module is the existence of a shot for connecting cameras OV2840 and OVTETO,
which support resolutions up to UXGA {1622 x 1200 pixels) streaming video. Main
technical charameristics of ESP32-CAM: clock frequency: up to 180 MHEZ Memory:
520 KB SRAM, 4 MB PSRAM, 5D card shot; 'Wi-Fi B02.11hig/n, Bluetooth 4.2 with BLE;
microcontroller processing power: up o 800 DMIPS; 9 GPID pins with interface
SURPOIT: UARTYSPULZC/PWAAADC/DAL, Based on the above parameters of the
ESPI2-CAM madule, & was developed the following architecoure of a mobile robot
for vertical movement, which is shown in Figure 1

The proposed architecture of the mobile robot makes & passible o implement
a control dupbcation systern with baslt-in priorties and, in case of loss of
communication, the possibidity to duplicate the communication channeks. Thi i
passible to use loTAmemet based wirgless Wi-Fi module on the ESP32-CAM, which
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iz 1. Architecture of a mobile robot for vertical movement based on ESP32-CAM
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can be as 3 secure access pant. Mcbile Robot (MR) consists of the following
modules: Serve - It is a PZ-15320 micro-servomotor (14x6.2x17.9mm 1.7g) on which
the OV2640 camera will be mounted, according to & will aliow to Implement the
computer vision system and increase the viewing angle by turning camera operator;
[6] Esactromagnet Control Module - allows to control the on / off electromagnes
ELE-P30v22 (10kg/100H, 12V). [7] Power 2 w Module - impk apower
management system for a mobile robot {3 batnteries 18650, min 2500mA).[8)

Conerol Board (ESP32-CAM) interacts with the abowe-mentioned modules
using the general-purpose input / output (GPIO) bus, which makes the possibiity 1o
implement the following functions: software control of 3 mobile robet, a video
information processing moduse for subsequent broadcast to the operator, and a
decision-making module. The developed archiecture of 2 mobie robot for vertical
movement will allow to implement a system for recognizing and Identifying objects
that are In the workspace. This wél expand the range of tasks which a mobile robot
can sohve.
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