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Kipicne

CasicaTTbl FPaAMEHTTIK 9fiCTep — HblFANTMabl OKbITY
(Reinforcement Learning) canacblHAafFbl €H MaHbI34bl XXaHe
3aMaHayu baFbITTapabiH, 6ipi. byn agictepain, 6acTbl MakcaTbl —
areHTTiH SpEeKeT eTy casicaTblH TiKenen yupeTy, AaFHN areHT
opTafa KaHQaW Xarganaa KaHaan apeKeT Xacay KepeKTiriH
ynpeHeg,.

Knaccukanelik agictep (Mbicanbl, Q-learning Hemece SARSA)
SpeKeT MaHiH YMpeHyre Herisgence, cascaTTbl FPAANEHTTIK
aicTep casicaT YHKLMSCbIH TiKenen xakcapTyra b6arblTTanfaH.
MyHgau Tacingep 6encbi3blk XaHe Y3[iKCi3 apeKeT KeHicTiri bap
Kypaeni opTaga Tuimai HaTvxke bepegi.

Kasipri TaHga caacaTtTbl rPagUeHTTIK 94icTep aBTOHOMAbI
Keniktepai 6ackapy, poboTOTEXHMKA, ONbIH CTPaTerMsnapbiH
YMPETY XaHe Kypaeni Wwewlim kabbingay xymnenepiHae KeHiHeH
KONgaHblNagbl.




Deterrministic
versus

Stochastic
policy

Detoustic
Policy

1. CadacdaT yrbiMbl NKoHe OHbIH
Tyepi

Piat

Policy Casicar (policy) — areHTTiH HaKTbl bip Kynge KaHaanm sapeKkeT
TaHgaybl KEPEKTIriH CMNaTTanTbiH epexxe Hemece PyHKLNSI.
Stochastic CasicaTTblIH eKi Heri3ri Typi 6ap:
policy
OeTepMMNHUNCTIK CTOXACTUKASbIK,

CAACAT CAACAT
Opbip Ky YLWiH HaKTbl 6ip OpPEKET bIKTUMANAbIK,
9peKeT TaHAdanaabl. HerisiHge TaHaanagbl, AFHU

9p KyMae b6ipHelle apeKeTTiH,
601ybl MYMKIH.




2. CadacaTTbl rpAdaneHTTIK saicTep i Heri3ri ngescobl

byn sgictepaiH Heri3ri naeacbl — areHTTiH cafacaTblH
napaMeTp/iep apKblibl CUNATTAY XKaHE OCbl
napaMeTpsiepai MakcaTTbl QYHKUUAHBI (MbiCabl,
KYTiNeTiH yrnaun) 6apbiHWa apTTbIpy YLUiH 63repTy.

SAFHN, areHT TaXKipnbe XKMHaW OTbIPbIN, Kall 9PEKET
HOTVMKECiIHAE YIKEH Cbliakbl anaTblHbIH YMPEHepi XaHe

con baFbITTa ©3 casicaTblH XakcapTagpbl.




3. CaacaTTbl Tikenem ynpeTyaiH AdpTbiKLUbIbIKTARDbI

Knaccukanblk aficTep apeKeT MaHiH ecenTeyre Tayengi 60onca, cascatTbl FPagUEeHTTIK 9iCTep MyHA AW WeKTeynepaeH 6oc. byn

Tocingep Keneci apTbiKWblbIKTapFa ne:

Y3OiKCi3 speKeT KeHicTiriHnae Tmimai
NKyMbIC icTengi

YJIKeH eJsiLLeMi NKoHe 6eCbI3blK,
opTaOd TYPOKTbI yMPeHyaOi
KOMTOMOCDI3 eTeni

Kypoeni ctparermnanapnbl Tikernenm
Mopgernbgeyre MyMKiHOIK 6epeni

CadacaTTblH Ke3 KeJireH niwdiHiH
(Mblicaribl, HENPOHObIK NkeJli APKblSibl)
oenHe”nen asiagbl



4. CTOXOCTUKASIbIK NXKoHe OeTepMNHUCTIK COACOT

CasicaTTbl rpagMeHTTIK aficTepae casicaTTblH TYPi ©6Te MaHbI34bl pen aTkapaabl.

D
Y

b

CToXxacTnKA bk COACOAT

CToXaCTMKanbIK CasicaTTa areHT ap Kynae apTypni oSpeKeTTi
6enrini biIKkTUManNAbIKNeH Tanaanabl. byn 3epTrey meH
nanganaHy apacblHAaFbl TEHrepimMai cakTayFa MyMKIHAIK
6epep,.

@

JeTepMMHUCTIK CasacaT

[leTepMUHUCTIK casicaTTa 6ip Kyunre 6ip FaHa apeKeT CalKec
Kenegi. byn Tacin kebiHe y3aikci3 backapy MiHAeTTepiHae
KONZaHbINagbl.




5. CadacaTTbl rpdaneHTTIK saicTepaid, Heri3ri
anropmntTmMmaoepi

CasicaTTbl rPagMEHTTIK TaCinaep KenTereH HakTbl aITOPUTMAEPAIH HEri3iH Kanangbl:

e >

& Proximail Policy
. Actor-Critic sgicTepi Optimization (PPO)
REINFORCE saici
CascaTTbl (actor) aHe MaH 3aMaHayw XsHe eH TuiMfi agicTepaiH,
EH KapanamnbiM cascaTTbl FPagUeHTTIK YHKLMACHIH (critic) BipiKTipin 6ipi, yMpeHy KesiHge cascaTTbiH
T3CiN, OHAA areHT anu3oaTapaaH KOoNgaHagbl, HOTUXeCiHAe OKy npoueci ©3repy ayKbIMbIH LEKTENA,.

KeWiH casicaTblH XXaHapTaabl. TypakTbl XaHe Tuimai 6onaasbl.



6. APTbIKLLUbIIbIKTAP MeH KeMLUiJliKTepi

Y3[iKCi3 oHe KenesweMpai optaga TUIMAI

KonaaHblNaTbiH CasgcaT MKeMpi XXaHe
6enimpen il

KaTTbl WWaMagaH TbiC YMPEHYAi a3anTagpbl

YpeHy npoueci basy xaHe ecenTey
TYPFbICbIHAH KbiMH6AT 601ybl MyMKIH

[PaAueHTTIH, Walblpaysbl (variance) ofapbl
60nybl bIKTUManN

[MnepnapameTpaepai gypbic TaHgamay oky
canacblH TeMeHaeTeq



7. KonoaHbiSly MbiCcAS1adpPbl NKoHe
MPAKTUKASbIK, MOHbI3ObINbIFbI

CasacatTbl Fpa,D,VIeHTTiK G,D,iCTep KenTtereH canaanappia KoagaHblaaabl:

ABTOHOMObI POGOTTAPObIH KO3FASIbICBIH 6ACKAPY

4

KolpaKbl HOPbIFbIHOA CTRATErnanapObl OHTANIAHObIPY

=

KoMnbloTepnik ombiHOAPAOOFbl MHTENJIEKTYO 1 Obl AreHTTepai ymperty

=

el

BOHpipic NpoueciH ABTOMOTTAHObIPY NKSHE JTOrMCTUKASIbIK LLIELLIiIM
Ka6bl1 ooy

Byn apicTep Kypaeni, kenenwempii xaHe 6elicbi3blk OpTasapAa areHTTiH MiHe3-KyJIKbIH YIPETYiH eH KyaTTbl
TacingepiHiH 6ipi 6onbin caHanagbl.




CaacaTTbl rpaomeHTTIK aaicTep
— KOI3iPpri 3aSaMAHFbl HbIFOITIATbI
OKbITYObIH eH TniMAa|
OarbITTAPbIHbIH, OIPI.

Onap areHTKe TiKeneun casicatTbl YUPETYre MyMKiHAIK 6epin, y34iKCi3 opeKeT KeHICTiriHAE TYPaKTbl XXaHe
2N wewimaep kabbingayra xon awagbl. byn TacingepaiH gamybl 6onaliakTa MHTENIEKTYanabl
XyneneppaiH aHa geHreniHe woiFyblHa MYMKiHAIK 6epeai.



BadkblJ1AY CypdKTAPDbI

CasacaT yrbiMbl OereHimia
He XKoHe OHbIH Typepi
KOHOAIN?

—— 00— —0—

CadacaTtTbl rPAONEeHTTIK
spicTepniH Heri3ri ngesacobl
Hene?

HenikteH caacaTTbl
Tikenem ympety
MOHbI3SObI?

e

CTOXOACTUKOATIbIK NKoHEe
OJeTepPMNHUCTIK
COACOTTbIH,
AblPpMALUbJIbIFbl HEOe?

s

CadacaTTbl rPAONeHTTIK
spicTepniH KAHOAM Heri3ri
anropuTMmpepi oap?

e

By spicTtepain,
APTbIKLUbIIbIKTAPbI MeH
KeMLUinikTepi kaHaon?

Ko cananapnd CaacaTTbl FPOOVNEHTTIK sgicTep XKMi kornadHbiiogbl?
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