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B aunnomuoit pabGore 81 ctpanuna, 36 pucyHkoB, 19 ucrounukosn, 1

QJICKTPOHHOC IMPUITIOKCHHC.

HENPOHHLIE CETH, KOMITBIOTEPHASI MATEMATHUKA, 2D- U 3D-
MO/JEJIMPOBAHUE, BECIHWJIOTHBIE CHCTEMbI, KOMIIBIOTEPHAA
cumyJnyAia, MAILIMHHOE OBYUYEHUE

OOBEKTOM HCCIICIOBAHUS SBISIOTCS OCCIMIIOTHBIE aBTOMOOWIIBHEIC CHCTEMBI,

MCTOAbI UX IIPOCKTUPOBAHU, o6yquH51 U MOJCIINPOBAHUA.

[enpro AUMIOMHOM pabOTHI ABISETCS co3aHue 3PPEKTUBHBIX U PEATUCTUYHBIX
Mozienell OeCHUIOTHBIX aBTOMOOMJIEH B CUMYJISIIUSAX JOPOKHOTO OKpPYXEHUS U

HapKOBO‘IHOfI 30HBI.

JUIst TOCTHXKEHHS LEIN HCIOJIb30BaJUCh clieaytoniue HuHeTpyMmeHTsl: Udacity

Driving Simulator, s3s1k Python, Oubmuoreku pygame, numpy, neat, scipy, keras.
B numiioMHOM paboTe TOCTUTHYTHI CJIECIYIOIINE PE3yJIbTAThI:

1) TToapoGHO onMcCaHBI MPUHIIHUITEI PAOOTHI OECIIMIIOTHBIX aBTOMOOMIICH.

2) CpaBHECHBI pa3IMYHbIC TEXHOJIOTHH, HCIOJNb3yeMble B OOYYCHUH H
MIPOEKTUPOBAHUH OECIUIIOTHBIX aBTOMOOMIIEH.

3) IMocTpoeHbl peaTrCTUYHbIC BUPTYaIbHBIC MOJICIN OCCITUIOTHBIX aBTOMOOUICH

U CUMYJISIOHA JOPOXKHOI'0O OKPYKCHHA.

HoBu3zHa pe3ynabTaToB COCTOUT B YHUKAJIbHOW KHUHEMATHYECKOW MOJEIHN
BUPTYaJbHBIX OECIMIOTHBIX aBTOMOOUJEH. Pe3ynbrarel AMIIIOMHON pabOThl MOTYT
ObITh  WCIOJIB30BaHbl JUIsl MPOEKTUPOBAHUS M  UCMBITAaHUS  OECHUIOTHBIX
aBTOMOOMJIBHBIX CUCTEM.

JuniomHast paboTa sSBISETCS 3aBEPIIEHHOM, TOCTaBICHHbIE 331a4U BHITIOJIHEHbI
B IIOJIHOM M€pe, MPUCYTCTBYET BO3MOXKHOCTbH JAJIbHEUILIETO Pa3BUTUS UCCICAOBAHUM.

JlutioMHast paboTa BBITIOJTHEHA aBTOPOM CaAMOCTOSTEIBHO.



Thesis project is presented in the form of an explanatory note of 81 pages,

36 figures, 19 references, 1 electronic application.

NEURAL NETWORKS, COMPUTER MATHEMATICS, 2D- AND 3D-
MODELING, UNMANNED SYSTEMS, COMPUTER SIMULATION, MACHINE
LEARNING

The research object of this thesis project is unmanned vehicle systems, methods

of their design, training and modeling.

The purpose of this work is to create efficient and realistic models of unmanned

vehicles in simulations of the road environment and parking area.

The following tools were used to achieve the goal: Udacity Driving Simulator,

Python language, pygame, numpy, neat, scipy, keras libraries.
The main results of the thesis project are as follows:

1) The main principles of unmanned vehicles were described in detail.

2) Different technologies used in training and designing unmanned vehicles were
compared.

3) Realistic virtual models of unmanned vehicles and simulations of the road

environment were built.

Novelty of the work lies in the unique kinematic model of virtual unmanned

vehicles.
The results of the thesis can be used to design and test unmanned vehicle systems.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis work was done by the author independently.



