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B nunniomuoii pa6ote 41 crpanuna, 11 pucynkos, 1 Tabnuua, 14 HICTOUHUKOB.

OBYUYEHUE C TIOJAKPEITJIEHUEM, HCKYCCTBEHHBLIE HEWPOHHLIE
CETU, Q-OBYUYEHUE, UCKYCCTBEHHbLI UHTEJJIEKT

I[I/IHJ'IOMHaH pa60Ta IMOCBJAIICHA aHAJIN3Y U TCCTUPOBAHUIO METOAOB U aJITOPUTMOB

00y4eHUs C MOJKPETICHUEM JJIsl MHOTOAareHTHOU CPEJIbI.
OCHOBHBI€ 11€JI1 TUTNIOMHON PabOTHhI:

1) Co3znanue 6a30BOro areHta Jyisi BUACOUTPHI, OTHOCAIIEHCS K *KaHpy 3D-myTtep,
C UCIOJIb30BaHUEM YACTUYHO ITpocMaTpuBaeMoi cpeasl VizDoom.
2) Pa3paboTka u peanuzanusi MeToJa OOy4YEHHsI JABYX areHTOB UIPE B TEHHHUC C

HCIOJB30BaHUEM MyJIbTHareHTHoU cpenbl Unity Environment.
B nuniioMHO#M paboTe MOJIyYEHBI CIEIYIONINE PE3yIbTaThl:

1) Kpatko omucansl cpensl VizDoom, Unity Environment, MeTonbl TiyOOKOro
0o0y4eHHUs C MOJKPEIUICHUEM U CYHIECTBYIOIIME MOAXOAbl K MHOTOAr€HTHOMY
00YyYEHHUIO C TOJAKPEIICHUEM.

2) IlpuMeHeHbl anrOpuTMbl TIyOOKOro OOY4YeHHsS € TOJAKPEIUIEHUEM K Cpejie
VizDoom. BelisiBieH anroputw, sBistomuiics Hambosiee 3()PEKTUBHBIM IS
JAHHOM 3a/1a4H.

3) Pa3pabotan u peanu3oBaH METOA JUIi MHOTOAr€HTHOro OOy4YeHHUs ¢
noakperienueM B cpene  Unity  Environment. Ilomyuen  pesysbrar,

COMOCTaBUMBIHN C PE3yJIbTaTOM YCIOBCKA.

Pe3ynbTaThl AUIIIOMHOW paOOThI MOTYT OBITh HCIIOIB30BAaHBI JJI JTalbHEUIINX

I/ICCJIGI[OBaHI/Iﬁ B 00J1aCTH MHOTOQr¢HTHOT'O 06y‘-ICHI/I$I C MIOAKPCIIJICHUCM.

JluriomMHast paboTa BBIMOJIHEHA aBTOPOM CaMOCTOSITEIBHO.



This Bachelor’s thesis is presented in the form of an explanatory note of 41 pages,

11 figures, 1 table, 14 references.

REINFORCEMENT LEARNING, ARTIFICIAL NEURAL NETWORKS, Q-

LEARNING, ARTIFICIAL INTELLIGENCE

The Bachelor’s thesis examines methods and algorithms of reinforcement learning

for multi-agent environment.

The main objectives of this thesis:

1) Create a basic agent for a 3D-shooter videogame using partially-observable
environment VizDoom
2) Develop and implement a method for teaching two agents play tennis using

multi-agent environment Unity Environment.
The main results of this thesis are as follows:

1) VizDoom, Unity environments, as well as reinforcement learning methods and
existing approaches to multi-agent reinforcement learning were briefly
described and analyzed.

2) Deep Reinforcement Learning methods were implemented in the environment
VizDoom. The most effective algorithm was identified.

3) A method for multi-agent reinforcement learning in Unity Environment was
developed and implemented. The result obtained is comparable to the result of a

human.

The results of this Bachelor’s thesis can be used for further research in the field of

multi-agent reinforcement learning.

The Bachelor’s thesis was done solely by the author.



