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PE®EPAT

Jumiomuas pa6ora, 44 c., 19 puc., 2 Ta6:., 15 ncTOUHUKOB.

Kmrouesnbie ciosa: ObYUYEHUE C [TOJKPEIUIEHWEM, DDQN, TD3,

SAC, YIIPABJIEHUE BECITMJIOTHBIM ABTOMOBUWJIEM, MAIIIMHHOE
OBYYEHUE, HEMPOCETM.

OObekT nccaenopanusi: [IpoekrrupoBanue aaropuTMa oOy4eHus ¢ Mo -
KperuieHueM 11 3QPEeKTUBHOTO yIpaBieHHs] O€CUIOTHBIM aBTOMOOMIIEM B YCJIO-
BUSIX TOPOJICKOTO JBUKEHHUS.

Hean uccaenoBanus: Pa3paboTka v aHaIU3 aITOPUTMOB O0yUYEHHUS C MO -
KpEeIJICHUEM JIJIsl YIIPABJICHUSI OCCITUIOTHBIM aBTOMOOUIJIEM B YCIIOBUSX TOPOJICKO-
rO JIBUKEHUS.

MeTtoasbl uccaenoBanusi: Vcmonap30Banne anropuTMOB OOYUIESHHUS C O -
kperienneM DDQN, TD3 u SAC, a Takxe MeToJ10B Npe100pad0oTKH TaHHBIX U
METPUK OLIEHKH d(PHEKTUBHOCTH.

Iony4yeHHble pe3yabTaThl U MX HOBU3HA: [Ipemsioxkena u nporpamm-

HO peajn3oBaHa Mojielib Ha ocHOBe anropurMa SAC, moka3zasiiias BbICOKYIO (-
(eKTUBHOCTbH YIpaBIEHUSI OECIIMIIOTHBIM AaBTOMOOMIJIEM B YCIOBHUSIX TOPOJCKOTO
NBIKEHUS. Pe3ylbTaThl YUCIEHHBIX YKCIIEPUMEHTOB IEMOHCTPUPYIOT IPEUMYIIIe-
ctBO Mojien SAC 1o cpaBHEHMIO ¢ TpaAulIMOHHBIMU MojiesisiMu DDQN u TD3.
Takke UCToJIb30BaHa TOTOBAs, HO J0OOYyUYEHHAs: MOJIeIh OOHAPYKEHUSI OOBEKTOB
Mask R-CNN, moo0y4eHa juist moBbImeHus 3GGeKTUBHOCTH 00HAPYIKEHUS JIH0 Ik
U MaIlvH.

O0J1acTh BO3MOKHOTO MPAKTUYECKOr0 NpuMeHeHnusi: [Ipumenenue
pa3paboTaHHBIX MOJENICH B 3a/1auax ynpaBieHUs 0€CIUIOTHBIMUA aBTOMOOWMIISIMU,
YTO MO3BOJUT YIYUIIUTh 0€30MaCHOCTH B 3(PPEKTUBHOCTH TPAHCTIOPTHBIX CUCTEM
B YCIIOBUSX TOPOJICKOTO JIBMXKCHHUSI.



PO®EPAT

Jleimuiomuas pabora, 44 c., 19 man., 2 ta6:m., 15 KpbIHiIL.

Kmouabis ciaoBsl: HABYYAHHE 3 ITAJIKPOIUVIEHHEM, DDQN,

TD3, SAC, KIPABAHHE BECITJIOTHBIM AYTAMABIJIEM, MAIIIBIHHAE
HABYUYAHHE, HEMPACETKI.

AO0’exT nacaenaBanus: [I[paekraBaHHe anrapbITMy HaBy4YaHHs 3 MAJKp-
SIUIEHHEM /11 3(heKThIyHAra KipaBaHHs1 OECIUIOTHBIM ayTaMal1IeM Ba yMOBaxX
rapaJickora pyxy.

MbTa nacienaBanns: Pacnparoyka 1 aHaji3 airapbiTMay HaBy4YaHHS 3
NaJKPIIUICHHEM JIJIsI KIpaBaHHsS OECIIIOTHRIM ayTamabiieM Ba YMOBax rapajackora
PyXy.

MeTtanbl 1acienaBanHs: BoikapbicTaHHEe ajnrapeiTMay HaBy4YaHHS 3 Ma/l-
kpamierHeM DDQN, TD3 1 SAC, a rakcama MeTajiay anparoyki JaA3€HbIX 1 MET-
PBIK aIPHKI A()EKTHIYHACIII.

ATpbIMaHbIs BBIHIKI i ix HaBi3Ha: [IpananaBaHa 1 mparpamMHa paaji3aBa-

Ha MaJdJib Ha acHoBe anrapeitMy SAC, sikas raka3aja BhICOKYIO 3(eKThIYHACIb
KipaBaHHS OECTILJIOTHBIM ayTamabijieM Ba YMOBax rapajckora pyxy. BeiHiki Kob-
KaCHBIX 9KCIIEPHIMEHTAY IIMaHCTPYIOLb nepaBary Majan SAC y mapayHaHHI 3
TpaasibeiiiHbIMI MagasiMi DDQN 1 TD3. Takcama BbIkapbicTaHa raToBasi, aje
narpanaBaHas MaadJib BoisyieHHs a0’ ektay Mask R-CNN, nanpamaBanast ajist
MaBBIIIHHS 3(QEKTHIYHACI BBISYICHHS JTIOA3EH 1 MaIIIbIH.

I'anina marybiMara npakTblYHara nNpbIMsiHeHHsI: Y KbIBaHHE pacmpa-
[ABaHbIX MAJRJIAY Yy 3a/layax KipaBaHHs OECHUIOTHBIMI ayTaMaOuIaMi, IITO Ja3-
BOJTIIIH TAJICTIIIBIIH OSICTIEKY 1 9)eKThIYHACIIH TPAHCIIAPTHBIX CICTAM Ba YMOBax
rapajckora pyxy.
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Degree thesis, 44 pages, 19 pictures, 2 table, 15 sources.

Keywords: REINFORCEMENT LEARNING, DDQN, TD3, SAC,
AUTONOMOUS VEHICLE CONTROL, MACHINE LEARNING, NEURAL
NETWORKS.

Object of research: Design of a reinforcement learning algorithm for

efficient control of an autonomous vehicle in urban traffic conditions.

Purpose of research: Development and analysis of reinforcement learning
algorithms for controlling an autonomous vehicle in urban traffic conditions.
Methods of research: Utilization of reinforcement learning algorithms

DDQON, TD3, and SAC, as well as data preprocessing methods and performance
evaluation metrics.

Results and novelty: A model based on the SAC algorithm is proposed

and implemented, demonstrating high efficiency in controlling an autonomous
vehicle in urban traffic conditions. The results of numerical experiments show the
advantage of the SAC model compared to traditional DDQN and TD3 models.
Additionally, a pre-trained but further refined Mask R-CNN object detection
model is used and retrained to improve the efficiency of detecting people and
cars.

Practical application: The developed models can be applied to the tasks

of controlling autonomous vehicles, which will improve the safety and efficiency
of transportation systems in urban traffic conditions.



