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O0BeKT ucciieI0BaHMsI: HEUPOCETEBOM OOT /1JIs MMPOXOXKAESHUS BRIOpAHHOMU ap-
KaJIHOW UTPBI.

Hean uccaenoBanms: pa3padoTatb U ONTUMU3UPOBATH UTPOBYIO HEUPOHHYIO
CETb.

MCTOI[I)I HCCJICA0OBAHUA:. aHAINU3 TEXHUYECKOM JIUTCPATYPbI, aHAJIN3 I1apaMCT-
POB HGI?IpOHHOﬁ CCTH, NCCIICAOBAHHNC MOI[GJ'IGﬁ CCTHU C PA3/INYHBIMU 3HAYCHUAMU I1apa-
MCTPOB U CPABHCHHC ITOJIYUYCHHBIX PC3YJIbTATOB.

B xoze BeImosiHEHUS pabOTHI pacCMOTpeHa 001[asi KOHIICTIIINS UCKYCCTBEHHBIX
HEHWPOHHBIX CETEeH, a Takke UX CTpyKTypa. Jjis BEIOpaHHOM apKaHOI UTPhI MpoaHa-
JIM3UPOBAHBI AITOPUTMUYECKUE CTPATETUU MPOXOKIACHUSA U IPUMEHUMOCTb HEUPOH-
HBIX ceTeil. PazpaboTana u mporecTupoBaHa HEMPOHHAS CETh, CIIOCOOHAS UTPATh B ap-
KaJHYIO UTPY, paccMoTpeHa areHTHas cucreMa Q-Network. ITposenena cepus sKkcre-
PUMEHTOB 10 ONTUMU3AINH HEHPOCETH MyTEM H3MEHEHUS TapaMeTpoB oOyueHus. Mc-
CJIEOBAHbI TAKME MAPAMETPhI, KaK KOJMYECTBO CKPBITHIX CIOEB CETU U HEMPOHOB Ha
HUX, (YHKIIMA aKTUBAIIUU HEUPOHOB CKPBITHIX CIOEB, CKOPOCTh O0YUYEHUs, pa3Mep
coopku B Mini-batch meroze, ckopocTs M3MEHEHHUS TTapaMeTpa «IMCUITOH-KATHOT0»
anroputMma, KodQpPUIMEHT TMCKOHTUPOBaHUs. Pe3ybTaToM BHITIOJIHEHUS paOOTHI SIB-
JSIeTCSL ONMTUMAaNIbHAsT KOH(GUTYpaIls UTPOBOW HEWPOHHOU CETH, TOJyYeHHAs C Y4é-
TOM MPOBEAEHHBIX UCCIIEIOBAHNM.

Oobs1acTh NpUMEHEHMsI: IPOIPAMMHUPOBAHUE HEUPOHHBIX CETEW, UTPOBas UH-
TyCTpHSL.



ABSTRACT

Degree paper: 52 p., 37 ill., 2 tab., 15 sources, 1 app.

Keywords: neural network, reinforcement learning, Q-Learning, OpenAl Gym,
Python.

Object of research: a neural network bot for playing the selected arcade game.
Purpose of research: to develop and optimize a gaming neural network.

Research methods: analysis of technical literature, analysis of neural network
parameters, exploring network models with different values of parameters and com-
parison of the results.

In this graduate work the general concept of artificial neural networks as well as
their structure were considered. For the selected arcade game algorithmic passing strat-
egies and the applicability of neural networks were analyzed. A neural network capable
of playing an arcade game has been developed and tested, and the Q-Network agent-
based system has been introduced. A series of experiments was carried out to optimize
the neural network by changing the training parameters. Parameters such as the number
of hidden layers of the network and neurons on them, activation functions of neurons
in hidden layers, learning rate, batch size in the mini-batch method, the rate of change
of the “epsilon-greedy” algorithm parameter, and the discount factor have been ex-
plored. The result of the work is the optimal configuration of the gaming neural net-
work, obtained considering the researches carried out.

Area of possible practical application: programming neural networks, gaming
industry.
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AQ'eKT macjemaBaHHS. HeipaceTKaBbl OOT I MpaxoKaHHs aOpaHail ap-
KaHal TyJIbHI.

MbsTa nacienaBaHHsi: pacmpaliaBallb 1 anThiMi3aBallb I'yJIbHIBYIO HEHPOHABYIO
CETKY.

MeTtaapl AacielaBaHHs: aHATI3 TAXHIUHAW JITapaTypbl, aHali3 NapaMmeTpay
HeWpoHaBail ceTKi, nacielaBaHHe MaJIdJIsy CETKI 3 PO3HBIMI 3HAUIHHSIMI MapameTpay
1 mapayHaHHE aTPhIMAHBIX BBIHIKAY.

[Tagyac BbIKaHaHHS PaOOTHI pa3riie/KaHa aryJibHAas KaHIPMIBIS I[ITYYHBIX
HEHWPOHABBIX CETaK, a Takcama ixX cTpykrypa. s abpanHail apkajgHail ryjibHI mpaa-
HaJTi3aBaHbl AJIFAPBITMIYHBIS CTPATATil MPAXO/KaHHS 1 JlacTacaBalibHACIL HEHpPOHA-
BbIX ceTak. PacmpaniaBana 1 mpaTacraBaHa HeMpoHaBasi CeTKa, 3/10JIbHAS TYJISIb Y ap-
KaJIHYIO TYJIBHIO, pa3riepkana areHTHas cictama Q-Network. [IpaBeasena ceprbist akc-
MEepPHIMEHTAY I1a anThIMi3allbll HeWpacelliBbl MIJITXaM 3MEHBI TTapaMeTpay HaBy4YaHHS.
JlacnenaBaHbl Takisg mapaMeTphl, SIK KOJIbKACIb CXaBaHBIX clafy CeTKi 1 HeWpoHay Ha
1X, (YHKIBI aKThIBAllbll HEMpPOHAY CXaBaHBIX ciafy, XyTKacIlb HaBy4YaHHs, MaMmep
300pki ¥ mini-batch MeTanze, XyTKaciib 3MEHbBI TTApaMETPY «IICUIOH-TIparHaray ajra-
pPBITMY, Kad(ilbICHT IbICKaHTaBaHHs. BeIHIKaM BbIKaHaHHS pabOTHI 3'sYIIgella anThl-
MajbHas KaHQIrypaipls TyJIbHSIBOM HEWpOHaBail CeTKi, aTpbIMaHas 3 yJiKaM Tpa-
BEJI3CHBIX J1aciie/ITaBaHHAY .

Bo0Jsacub MarybiMara npakThbIYHATa NPbIMSHEHHS : TparpaMaBaHHE HEUPO-
HABBIX CETAaK, T'yJIbHSBAs 1HTYCTPHIS.



