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AHHOTAIUSA

Hunnomnas paboma, 64 cmpanuysl, 44 pucynxa, 3 maoauysi, 19 opmyn, 24
UCMOYHUKA.

Kniouegvie cnosa: 1TUOPOBOM JIBOMHUK, MOBWJIBHBIM POBOT,
CHUCTEMBI VIIPABJIEHM A, MATLAB.

Obvexkm uccrnedoganus: BO3MOXKHOCTb MPUMEHEHUS TEXHOJIOTMHM CO3/IaHHUs
1M (POBOTO ABOWHHUKA JIsl IOCTPOCHHS CUCTEM YIIPaBICHUS MOOUIBHBIM POOOTOM.

Ilpeomem uccnedoganus: TEXHONOTHS co3daHHUs IU(GPOBOrO JIBOMHHUKA
MOOUIBLHOTO poOOTA.

Llenv uccnedoganus: WCCIEAOBATb BO3MOXXHOCTH TEXHOJOTHUHU ITH(PPOBOTO
JBOMHMKA JIJISI CO3/IAaHUS CHCTEM YIPaBICHUS MOOMIBHBIM POOOTOM.

Memoowt  uccnedosanus;  aHanM3 WU HUCCIEJOBAaHME  TEXHOJIOTHUH,
MaTEeMaTHYECKOE OMMCAHUE CHCTEM, MOJICITMPOBAHHE.

Ionyuennvie pe3yromamsl u ux Ho8uU3Ha  ObLT pa3paboTaH HU(POBOI TBOMHUK
MoOmieHOTO podoTa ROb0Cake, a Takke peann3oBaHbl CHCTEMBI YIIPABICHUS STHUM
JIBOMHHUKOM ¢ ucmoiib3oBanueM cpeactB MATLAB Simulink. Co3mannas mojenb
J0CTATOYHO TOYHO BOCIIPOU3BOIUT MOBEACHHUE PEATHHOTO YCTPONCTBA, YTO MO3BOJISIET
MPOBOANTHh BUPTyaJIbHbIE WCIBITAHUS, OTIAAKY W ONTUMHU3AIHUIO aJITOPUTMOB
yrpaBieHus: 6€3 He0OXO0IMMOCTH HCIIOJIb30BaHUs (DU3HUUECKOTO POTOTHUIIA.

Obnacmb  803MOJHCHO20  NPAKMUYECKO20  NPUMEHeHUs. TPOMBIIIICHHOS
MPOM3BOJCTBO,  JIOTUCTUKA,  BOeHHas  cdepa,  TOXKApHBIE  CTPYKTYpHI,
HCCIIeIOBATENbCKAs JEATEIILHOCTD U JPYyTHE.

CoyuanbHo-3KoOHOMUYeCKAs 3HAYUMOCMb  JTaHHOW paboThl  00yCiIOBIEHA
BBICOKOH  TPYMOEMKOCTHIO W  3HAYUTENBbHBIMH  (DMHAHCOBBIMH  3aTpaTamy,
XapaKTepHBIMU IS pa3pabOTKW W HACTPOMKH CHUCTEM YIIPABICHHUS MOOWIbHBIMH
pobotamu. IlpemnoxeHHOe pelieHHEe TO3BOJSIET CYIIECTBEHHO YIPOCTUTH 3TOT
Mpolecc 3a CYET MCHOJIb30BaHUS LHU(PPOBOro JBOMHUKA, KOTOPBIH MOMKET OBITh
aganTUPOBaH MOJ JOO0YI0 POOOTOTEXHUYECKYIO IUIATGOPMY M HUHTEIPUPOBAH B
CYIIECTBYIOIIME UM pa3pabaThiBacMble CUCTEMBI YIIPABICHHUS, TEM CaMbIM CHIKAs
U3JIEPIKKH U YCKOPSIS ITUKIT pa3pabOTKH.



AHATAIDBIA

JpimioMHuast pabota, 64 craponki, 44 peicyHki, 3 Tabmiusl, 19 gopmyn, 24
KPBIHIITBI.

Kmouasbis  cnossl: JITUBABBI  JIBAMIHIK, MABUIBHBI POBAT,
CICTOMbI KIPABAHHA, MATLAB.

Ab'exm OacnedasanHs: MardbIMacip TMPBIMAHEHHS TIXHAJOTIl CTBAPIHHS
niubaBara JBaiiHiKa JIsl Ma0y/TOBBI CICTAM KipaBaHHs MaOlIbHBIM poOaTam.

Ilpaomem oOacnedasanns: THOXHAIOTISI CTBapdHHA JidbaBara JBaiiHiKa
MabigpHara pobara.

Mbma OacneoasanHsa: nacienaBallb MardbIMacili TAXHAIOTil JiuOaBara
JIBaiiHIKa JJI1 CTBAPIHHS CICTAM KipaBaHHsS MaOUIbHBIM poOaTaMm.

Memaowl 0acneoasanns: aHam3 1 gacjieJaBaHHE TAXHAJIOT11, MaTIMaThIYHAe
amicaHHE CICTAM, Ma/IdJISIBAHHE.

Ampoimanvis @viHiKi [ iXx Hasi3Ha: OBIY paclpaliaBaHbl Ji40aBbl JABaNHHIK
MaOubHara podara RoboCake, a Takcama paasizaBaHbl CICTAMBI KipaBaHHS TITHIM
nBaiiHIKaM 3 BbIKapbicTaHHEM cpojgkay MATLAB Simulink. CtBopanas mandib
JTACTAaTKOBA JIaKJIaJHa MpairpaBae MaBOA31HbI pIajbHall MPbBUIAJbI, IITO Ja3Bajsie
paBo/3ilb BIPTYaJIbHbIS BbINpPaOaBaHHI, aJUIaIKy 1 anThIMI3albIl0 alrapbiTMay
KipaBaHHs 0e3 HeaOXoHAaCIll BIKapbICTaHHA (pi3iyHAra npartathbirna.

lanina  maeuvimaca  npakmvluHaea — NPLIMAHEHH:  TPaMBbICIOBas
BBITBOpYACLb, JIATICThIKA, BaeHHas cdepa, NaxkapHbld CTPYKTYpPHI, Aaciendyas
J3eMHACIb 1 THIIBIS.

CayvlanbHa-skanamiynas 3Ha4Hacyb Naa3eHai npamsl adyMoyaeHa BbICOKai
npaaéMKaclo 1 3HA4YHbIMI (PIHAHCAaBbIMI BBIAATKaMI, XapaKT3pPHbIMI IS
pacnpanoyki 1 Hamaabl CICTAM KipaBaHHS MaOlIbHBIMI poOatami. [IpananaBanae
paldHHE Ja3Bajisie ICTOTHA CIHpaciillb T3Thl OpaldC 3a KOIWIT BBIKAPHICTAHHS
nmiybaBara JABaifHIKa, sIKI MOKa ObILb aJanTaBaHbl Naj JIIOOYI0 poOaTaTIXHIYHYIO
maTGopMy 1 IHTATpaBaHbl Y ICHYIOUBIS a00 sIKisl pachpaioyBarolila ClCTIMBI
KipaBaHHsI, THIM CaMbIM 3HD)KAIOUbI BBIJIATKI 1 MACKAPaIOUbl IILIKJI paciparoyxki.



ANNOTATION

Diploma thesis, 64 pages, 44 figures, 3 tables, 19 formulas, 24 sources.

Keywords: DIGITAL TWIN, MOBILE ROBOT, CONTROL SYSTEMS,
MATLAB.

The object of the research: the possibility of applying the technology of
creating a digital twin to build systems controlling a mobile robot.

The subject of the research: technology for creating a digital twin of a mobile
robot.

The purpose of the thesis: investigate the possibilities of digital twin
technology to create control systems for mobile robot.

Research methods: analysis and research of technology, mathematical
description of systems, modeling.

Results obtained and their novelty: a digital twin of the RoboCake mobile
robot was developed, and control systems for this twin were implemented using
MATLAB Simulink. The created model accurately reproduces the behavior of a real
device, which allows for virtual testing, debugging and optimization of control
algorithms without the need to use a physical prototype.

The scope of possible practical application: industrial production, logistics,
military, fire structures, research activities and others.

The socio-economic significance of this work is due to the high labor intensity
and significant financial costs typical for the development and configuration of
control systems for mobile robots. The proposed solution allows to significantly
simplify this process by using a digital twin, which can be adapted to any robotic
platform and integrated into existing or developed control systems, thereby reducing

costs and accelerating the development cycle.



