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* AreHT AONXeH AOCTUYb

onpeaeneHHbIX Lenen B
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* AreHT

— BOCNPUHUMAET MUP
— MOXKEeT coBepLlaTb AeNCTBUS

— W3HAYa/bHO HUYEro He
3HaeT O BIMAHUN AENCTBUN
Ha COCTOAHMA MUPA



ObyyeHune c nogKkpenieHnem

* Llenn 3apatoTcA, KaK
COCTOAHMA MUPA B KOTOPbIX
noay4yaeTca Harpaaa -
MoOKperineHue




MDP

Markov Decision Process (MDP)
<S,A,T, R >, rpe:
@ § MHOXECTBO COCTOSIHUIA MUPa
@ A MHOXeCTBO AeicTBuiA
@ 7T:5SxAxS —[0,1] BepoaTHOCTN NepexonoB
@ R:S x A— R nogkpennenue



AreHT orpaHmnyeH B BOCNPUATUN MU
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POMDP

Partially Observable Markov Decision Process (POMDP)
<S AT, R,Q B>, roe:

@ S MHOXECTBO COCTOSIHUIA MUpa

@ A MHOXeCTBO AeicTBui

@ T:8Sx AxS — |0,1] BeposaTHOCTU nepexonoB

@ R:S x A — R nogkpenneHune

@ () MHOXEeCTBO HabnoaeHN

@ [3 MHOXeCTBO ybexxaeHuii
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OcHOBHaA naeA

* Ha ocHoBe npeablAayLLEro onbiTa BbiIbnpaem

NencTBuA, KOTopble CKopee Bcero BeayT K
Lenu

7(b,0) = argmazx,cA(b- Q(0,a))
* [locne KaXXaoro AencTema NpoBepAem B
KaKOM «MUpPEe» HaxoaAMMCA

m(b, 0,a) # o

* BbicTpo NnpuBoaAnMm ybeKaeHns B
COOTBETCTBUU C HabAtoAEHUAMMU

b; =0



ObyyeHune

B otanume ot TabsanyHoro RL co3pgaem «cetb» U3 FS
3/1EMEHTOB anMNPOKCUMUPVIOLWLNX LEHHOCTb AENCTBUA
Q(o,a) 1 momeno m(b,o0,a)
— eC/n ANA JaHHOro HabntoaeHmnA He cylwecTByeT FS
3/1eMeHTa, TO Bblbnpaem gencreme cay4amHo

— eCc/In C/ZIy4anHoe AencTBue nNpuBesio B COCTOAHMUE AN
KOTOPOrO CYLLECTBYET XOTA Obl 0AUH FS anemeHT, 7o
nobaBnAaem B ceTb HOBbIN FS aneMeHT. «3anOMUHAOLLININAY
aevictene Q(o,a) M npeackasaHne m(b, o, a)

— nocne AOCTUKEHMA uenm obHoBasseEM LEHHOCTU FS
3/1eMEeHTOB cNOCOBboM NMoxoxkmm Ha Q-learning

Q(0,a) + Qo,a) + a(r + maxqca(b' - Q(d,a)) — Q(o,a))



Mopaenb cpeapbl
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NnpncBamnBaeTCA BeC 13

PaBHOMEPHOTro pacnpeaeneHus
Ha (0,1)
BeCa 3a44al0T BEPOATHOCTb
COIMMN/INPOBAHMA Nepexoaa:
1. B Kaxkgou nonbiTke (trial upd)
2. Npu cMmeHe cocToaHuA (state upd)

3. nocne KaXaoro AemncTBus
(MDP upd)
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PeweTKka 10 Ha 10
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Averaged number of steps

PeweTKa 10 Ha 10
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Averaged number of steps

PeweTKa 10 Ha 10
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PeweTKa 10 Ha 10
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FSNet He 3aBMUCUT OT nepunoaa
0bHOBNEHUA «MMPAY
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PeweTKa: 25, 100 1 400 cocTtoAaHUU
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CnyvyanHbin rpad (Erdds—Rényi)
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CeTb manoro mmpa (Watts—Strogatz)
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BeamacwTabHaa ceTb
(Barabasi—Albert)
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Bce tononormum 400 cOCTOAHUMN

FSNet He 3aBucuT OoT Nneproaa Ha 6e3macwtabHoM Tonoaornm
NUSMEHEHNA CPENDI BO BCEX A0CTUraeTca MakKCMManbHaA pasHULA
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HenpoceteBaa peann3auums
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HenpoceteBaa peann3auums




BbiBOAbI

* BBegeHmne mexaHusma bbicTporo
nepekNtoYeHUa Mexay aabTepHaATUBHbIMMU
NencTBnAMU, NO3BOAAET PeLlaTh 3a43a4y
obyyeHUs LeneHanpaBieHHOMY NOBEAEHMUIO B
4YacTU4YHO Habagaemblx cpeaax.
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* Neural Information Processing Systems (NIPS), 1987 -
* |nformation processing in nervous system, Leiden, 1962

—  Newell
Von Foester
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OcHoBHas naesa Teopmn GyHKLMOHANbHbIX
cucTem

Cmustyn

_ E{fgmg}f.?
stimulus

reaction

“\/\/\/\ Open IOOp

VS

Closed loop




OYHKLUMOHANbHAA CUCTEMA
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