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Pegepar

Marwucrepckas quccepranus, 48 c., 13 puc., 8 Ta6:m., 11 ¢dopmyn, 13 ucr.
OBYUEHUE C TIIOAKPEIUIEHMEM, Q-OBYUYEHUE, AI'EHT, CPEJA,
HEMPOHHAS CETh, OIITUMHW3ALIMSA VYIIPABJIEHUSI JIOPOXHOI'O
TPAHCIIOPTA, ITMHAMUNWYECKHWE CPEJICTBA KOHTPOJIA, EXPERIENCE
REPLAY, €-XKAJTHBI AJITOPUTM.

Heﬂb pa607’l’Zbl — H3Y4YUTb JOCTYIIHBLIC CITOCOOBI OIITUMHU3AIUKU HOPOKHOI'O
ABHOKCHUA IIOCPCACTBOM JHHAMHWYCCKHUX HWHCTPYMCHTOB KOHTPOJIA, HMCCIICOOBATH
MCTOOAUKHN II0 YJIYYIOCHHIO HpOHYCKHOﬁ CITOCOOHOCTH Aaopor, pcajin30BaTh
HCKOTOPBIC MOACIIN U ITPOBCCTU UX CpaBHI/ITeJIBHI)II‘/’I aHaJIn3.

Obvexm uccredosanusi — TpoOJeMa ONTUMHU3AIMK aBTOTPAHCIIOPTHBIX
MOTOKOB B HEOOJIBIIMX OTPAHUYCHHBIX 00JIACTSIX.
Memoowl npogedenuss pabomsi — METOIBl MAIIMHHOTO OOy4YeHHUS C

noakperienueM, Q-o0ydueHue, CpaBHUTEIIbHBIA aHAIN3.

AxmyanvrHocms ouccepmayuu 00YyCIIOBIICHA BBICOKHM ITOTEHIIMAJIOM METO0B
MaIllMHHOTO OO0y4YeHHs B 0003HaueHHOM o0jacTh BBHAY HX A(DPEKTUBHOCTH H
HBIHEITHEH JOCTYMHOCTH. VIHTEHCHMBHOCTH TPAHCIIOPTHBIX ITOTOKOB IIOCTOSIHHO
YBEIIMYMBACTCS, CTaTUUYECKHE CHCTEMbl He S()P(PEKTUBHO CIPABISIOTCS CO CBOEH
3aJaucH.

Pezynomamer:  peanmusanms Ha sa3bike  PythOn  HecKOJIBKHMX — areHTOB,
oOydJarommuxcsi ¢ TMOJAKPEIUICHHEM, Ha OCHOBE CHUMYIISAIMU TIEpeKpécTka 4 mopor,
CPaBHUTEIIbHBIM aHAIN3 ATUX areHTOB U uX d(pdekTuBHOCTH. Ha OCHOBE MOTyIeHHBIX
JIAHHBIX C/ICJIAHBI BBIBOJIBI M PEKOMEHIAIMH 110 UCTIOJIb30BAHUIO MTOJO0OHBIX areHTOB.

Obnacms npumenenusi. MOJCIMPOBAHUE JOPOKHBIX MPOIECCOB; MPUITOKCHUS,
OIICHUBAIOIINE CUTYAIlUH Ha JIOPOTe.



Abstract

Master's thesis, 48 p., 13 Fig., 8 tables, 11 formulas, 13 sources.
REINFORCEMENT LEARNING, Q-LEARNING, AGENT,
ENVIRONMENT, NEURAL NETWORK, OPTIMIZATION OF ROAD TRAFFIC,
DYNAMIC CONTROLS, EXPERIENCE REPLAY, €-GREEDY ALGORITHM.

The purpose of the work is to study available ways to optimize traffic through
dynamic monitoring tools, to study methods for improving road capacity, to
implement some models and conduct a comparative analysis of them.

The object of research is the problem of optimizing traffic flows in small
limited areas.

Methods of work - reinforcemen learning methods, Q-training, comparative
analysis.

The relevance of the thesis is due to the high potential of machine learning
methods in this area due to their effectiveness and current availability. The intensity
of traffic flows is constantly increasing, and static systems do not effectively cope
with their task.

Results: Python implementation of several agents trained with reinforcement
learning based on a simulation of a 4-way intersection, comparative analysis of these
agents and their effectiveness. Based on the data obtained, conclusions and
recommendations on the use of such agents are made.

Application field: modeling of road processes; applications that evaluate road
situations.



