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AHHOTANINUA

Junnomnas paboma, 61 cmpanuya, 9 urnocmpayui, 39 Gopmyn, 22
UCTMOYHUKA.

Kniouesvie cno8a: OBYUYEHUE C I[TOAKPEIJIEHUEM,
ABTOITMJIOTUPYEMBIM ABTOMOBUJIb, HEWPOHHBIE CETH, PPO,
CKBO3HAA APXUTEKTYPA, MAPKOBCKHE TIIPOLECCHI, WEBOTS,
DEEPBOTS.

Obvexmom ucciedo8anus AGAAIOMCSA  METOJbl  MAaIllMHHOTO  00yd4eHus,
CUMYJIIIMOHHBIE  CpPeAbl M ApPXHTEKTYphl  aBTOMUJIOTHPYEMBIX  CHCTEM.

lIpeomemom uccneoosanusi A6a410mcs. AITOPUTMBI YIIPABIICHUS JIBUKEHUEM
aBTOMOOUJIS B YCIIOBUSIX OTpaHUYCHHOU BUJTUMOCTH.

Llenvio pabomwr sensgemcs WCCIEAOBAaHUE W ONTHMH3ALUs aJITOPUTMOB
VOpPaBJICHUS JABUKEHUEM aBTOMOOWJII B CJIOXKHBIX IOTOJHBIX YCJIOBHSX C
MPUMEHEHUEM METOJIOB MAIIMHHOTO OOYYEHHUS U BHUPTYAIbHOTO MOJEIUPOBAHMUS.

Memooamu  uccneoosanusi  saenAomcs ~ OOy4eHHE  HEUPOHHBIX  CETEH,
MojenupoBanue B cpeae Webots, NpPOEKTHpOBaHHWE CKBO3HOM apXHUTEKTYpPHI
aBTOTMIIOTA Ha OCHOBE oOyJeHMS C MTOIKPETUICHUCM.

llonyuennvie pesynomamsel u ux HO8U3HA. PA3padOTAH AITOPUTM YIPABIICHUS
JBIDKEHWEM aBTOMOOWJISI C TNPUMEHEHHWEM aHain3a H300paKeHUH; peaau3oBaHa
MOJICNTb aBTOMMJIOTA HAa OCHOBE OOyYeHHsI C TMOAKPEIUICHHEM, CIIOCOOHAs
aIanTHPOBATHCA K PA3IMYHBIM TMOTOJHBIM YCJIOBHSIM. BBISBICHBI MpEeUMyIIecTBa U
OTPaHUYCHHS PA3MYHBIX IOAXOAOB K TIOCTPOSHUIO CHCTEM aBTOHOMHOTO
yIIPaBJICHHUS.

Jocmoeepnocms  mamepuanog u - pe3yibmamosd  OUNJIOMHOU  pabomuvl:
MaTepuaibl H PE3yJIbTaThl SBISIIOTCS JIOCTOBEPHBIMHM, paboTa BBIMOJIHCHA
CaMOCTOSTEIHHO.

Obaacmvio 803MONCHO20 NPAKMUYECKO2O NPUMEHEHUs ABNAMCS CUCTEMBbI
aBTOHOMHOTO BOXKJEHHUS, POOOTOTEXHUKA H CHMYJSIIMOHHOC TECTHPOBAHUC

HHTCJIJICKTYAJIbHBIX CUCTCM YIIPABJICHUA.



AHATANBISA

Ivinnomnasn npaya, 61 cmapounxa, 9 intocmpaysiii, 39 gopmyn, 22 KpviHiybl.

Knrouaswia Cl08YbL: HABYYAHHE 3 [IAJITPBIMKAT,
AVTAIIUIOTABAHBI AVTAMABUIb, HEWUPOHABBISI CETKI, PPO,
CKBO3HASI APXITOKTYPA, MAPKAVYCKIS TIIPAIIDCHL, WEBOTS,
DEEPBOTS.

Ab’exmam Oacnedasanus 3’Ayagoyya MeTaAbl MallblHHara HaBYYaHHS,
CIMYJIALIBIAHBIS  acSIPOAM3sl 1 apXITIKTYPhl ayTaHOMHBIX TPAHCIAPTHBIX CICTAM.

Ilpaomemam oOacnedaséanus 3’AyaA0yya aANTapbITMBl  KipaBaHHA pyXam
ayTamaOus ¥ CKJIaJIaHbIX yMOBax HaJBOP 1.

Mbmau npayer 3’saynseyya nAaclieaBaHHE 1 alTbIMI3allbld —ajrapbITMay
KipaBaHHs ayTamMabuieM Ba ymoBax aOmekaBaHail OayHacll 3 BBIKAPHICTAHHEM
MalIbIHHara HaBYYaHHS 1 BipTyaJibHara MaJIJISIBAHHS.

Memaoami  oOacnedasannsa 3’synaoyya HaByYaHHE HEWPOHABBIX CETak,
MampsiBaHHe ¥ Webots 1 pacmparjoyka ckpa3HOW apXiTIKTypbl ayTamijora 3
BBIKAPBICTAHHEM HAaBYYaHHS 3 najTpbIMKail.

Ampuimanvls 6bIHIKI | iX HAGI3HA: PACTIPALlaBaHbl aJIrapbITM KipaBaHHS pyXxaMm 3
BBIKAPBICTAHHEM aHalli3y MAaJIIOHKaY; piajli3aBaHas MaJdib ayTanuioTa, 3J0JbHas
ajlanTaBariia J1a CKJIaJaHbIX YMOY HaJaBop’s. BrIAyieHbI mepapari i abOMekaBaHHI
najpIxoaay na CTBapIHHS ayTaHOMHBIX CICTAOM KipaBaHHS.

Jacmaeepnacyb mamapwianay i 6viHIKAY ObINJIOMHAL NPAYbl. BHIKAPBICTAHBIS
MaTAPbIIIbl 1 BBIHIKI 3 SyJsIOllla JacTaBepHbIMI, IMpala BbIKAHAHA CaMacTOMHA.

Bobnacyv  macuvimbix  npvimaHenHsy — —  ayTaHOMHAae  KipaBaHHE
TpaHCHAPTHBIMI CpPOJIKaMi, POOATATIXHIKA, TAICTABAHHE IHTINCKTYAIbHBIX CICTIM

KipaBaHHS ¥ CIMYJISIBAHBIM acspOJI3i.



ANNOTATION
Diploma work, 61 pages, 9 illustrations, 39 formulas, 22 sources.

Keywords: REINFORCEMENT LEARNING, SELF-DRIVING CAR,
NEURAL NETWORKS, PPO, END-TO-END ARCHITECTURE, MARKOV
PROCESSES, WEBOTS, DEEPBOTS.

The object of the research is machine learning methods), simulation
environments and self-driving system architectures.

The subject of the research is motion control algorithms for vehicles under
limited visibility conditions using neural networks and reinforcement learning.

The purpose of the research is to study and optimize vehicle motion control
algorithms in complex weather conditions using machine learning methods and
virtual simulation.

Research methods include training of neural networks, vehicle control in the
Webots simulator, and design of an end-to-end autopilot architecture based on the
reinforcement lerning.

The results of the work and their novelty: a motion control algorithm using
image analysis was developed; a reinforcement learning-based autopilot model
capable of self-learning in complex weather conditions was implemented. The
advantages and limitations of various autonomous system design approaches were
identified.

Authenticity of the materials and results of the diploma work: all materials and
results are  authenticc. The work was completed independently.

Recommendations on the usage. The results can be applied in autonomous
vehicle systems, driver assistance technologies, robotics, and safe training/testing of

intelligent control systems in simulated environments.



