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B ABEMMERIEL: V™ (s) = max V" (s)
B TEMIERIEL: Q™ (s,a) = max Q" (s, a)

)74

« RBMMEREZ RONITFZIRRE s [CRROD a B REXD
— R USRI SEN EDMNEIHDNSIRN...
- UTOXTHRENICREMERIEZRZRDDIZENTES

Q™ (s,a) = z P(s'|s,a) (R(s, as')+ ym’ax Q™ (s’, a’))
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Q™ (s,a) = z P(s'|s,a) (R(s, a,s) +ymax Q™ (s, a’))
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Q™ (s,a) = z P(s'|s, a) (R(s, a,s") + ymax Q™ (s, a’))
S e e & o apn) Y TER G
o ARE(FINEBEBERMNFEIT D (HXOHIIESEH 1.0& 0.0)
— LT CIHIRREBRRHER N A HEEK 05
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Q" (s,a) = Z P(s'|s,a) (R(s, a,s') + ymax Q™ (s, a’))
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Q(s,a) W (1-a)Q(s,a) +a (R(s, as')+ y max Q(s/', a’))

- QFBRILERICHEOTEIRICTYIFT—hEEDIRE(E
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REZLAE (Q-network)

.+ Q" (s,a) [FREBEITEZAN U TIHEZHN T SEE
— AISNDOFTETIELN TENIE KON

S
> E3pelan Ve ——— Q™ (s,a)
a

— BEOALER (IO FE TS NUEMATE XKL
- RKEIREZAD LU TUEZE DT BIONFEILZFED
- BEMDDFH
- CONEIBICEEFZ (Deep Learning) Z{ES DM
Deep Q-network (DQN)
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- DAQNIIUTDRICED TREULZITDS

~ £(8) = Eqqrs [(y — (s, )]
FEHROEXEZRIFAUZUEEEENES y DiRE

— y=R(s,a,s") + ymax,,Q(s, a)
BEMES (FIQEB(CHITD 7YV IT— D EEU
> QFFICHITB3FT—IINICHHETIEBET I EES
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EBRETIVICEODTH IO SRVWET IV EFEN]HE
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QFBDREMI—F (e-greedy)

Q(s,a) DEHEAHEHEZMRIE (0ZHA)
set € (0<e<1)
for i in range GX1T#)
st 28l
ifrand() < ¢
max Q(st, a) ) TRED1TE o' ZHD
else
S5 LICTTED at BIRTE
RD st+1 B&IRE
$HREN R(st, at, st*1) ZR(THRD

Q(s*, a")
— 1 -a)Q(st,a) + a (R(st, al,s'*1) + y max Q(s**1, a”l))
update at+1
end
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QFZBZDQNTITSIES (pytorch): 0

BIIITESSAISY

Import numpy as np

import torch

import torch.nn as nn

import torch.nn.functional as F

from torch.autograd import Variable

# BEANR 7))L T X LN=ZIBEET D=8
([CAAWBDT., CCICHDY>T)LIELT
TQEH(IEEEE A
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QFZBZDQNTITSIES (pytorch): 1

Q(s, a) DA EDHEZMHIE (0ZHRA)

Bl Z (X pytorch IR ETI(&

Q = NN()
LT, U5 ANNE

class NN(nn.Module):
def _init_ (self):
super(NN, self).__init_ ()
self.fc1 = nn.Linear(state_num, HIDDEN)
self.fc2 = nn.Linear(HIDDEN, action_num)
def _call_(self, x):
h = Frelu(self.fc1(x))
y = Frelu(self.fc2(h))
returny

EITBEQT—TILEBHD DOREFREMEND
state_num, action_num (FZENZTYVIRRE E1TEIDR TS
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QFBZDQNTITSIES (pytorch): 2

st Z8BA (XTZERA)

REBEZITORIENSSZH>TILT S
TEY— ROFRVIDGEE
state = INITIAL_STATE # (#)EBIRRE)
ENBIN T,
state = env(prev_state, act) # env (JIR1E
HDNIRIDRATYV ITDOY > T D IERZ(FESIHEES

state = next_state # next_state (IR CEZ
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QFZBZDQNTITS1ES (pytorch): 3

ifrand() < ¢

max Q(s, a" ) TREDITE o' ZHRD

52 ©ARRZANTREFREISESIANKSI(C
TR R DITEMIMERIENN SIRTE
QOEFANTBDEZATHCHILT DUEZLNTD

state_prob = np.array(state, dtype="float32").reshape((1, state_num))
state_prob = Variable(torch.from_numpy(state_prob))

mayx, id = torch.max(Q(state_prob.data, 1), 1)

action = id.numpy()[0]

1,21TETIRREZ torch.nn (CADBIREIRK D ICEHAL 31THTA . &RADITH)
MERSEZ T DBDZERT
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QFEH%ZDQNT

1T51%S (pytorch): 4

5245 INTITENZER

action = random.choice(action_list)

else

S22 LICITE o' ZIRE
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QFEH%ZDQNT

17515 (pytorch): 5

IRDIRRE(FIRIENS1ED
next_state = env(state, act) #
HREMNEIRIENS1ED

env (FIRIE

reward = reward_function(state, action, next_state)

RD st1 &RE

$HREN R(st, at, st*1) ZR(THRD
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QFZBZDQNTITSIES (pytorch): 6

INSA—SDEFZEITDIZH. IROIRRE(CH T DRBEITEIZ R DITD

next_state_prob = np.array(state, dtype="float32").reshape((1, state_num))
next_state_prob = Variable(torch.from_numpy(state_prob))
max, id = torch.max(Q(next_state_prob.data, 1), 1) # max ([CERADQUEN A D

HREN & OB TUATDHREMES target (WU CEBZITD
target = reward + gamma * max

optimizer.zero_grad()

loss = nn.MSELoss()(Q(state_prob), Variable(torch.from_numpy(target)))
loss.backward

optimizer.step()

Q(s*, a")
_ t Lt t ,t ot+1 t+1 t+1
m(l a)Q(s,a)+a<R(s,a,s )+ylclllt§¥Q(S ,a ))

P 2020/07/16 ©Koichiro Yoshino g se ssxa3
U 202007715 BES ASSA2EF— TATHIRE] #b3E
D

34



QFBZDQNTITSIEBS (pytorch): 7

BREICIRDATY TDIZHITIREE, 1TEIHERATD
state = next_state # UEETEDIZSHDRDIREEZ[FEWNEIHITIHE

st Z il
ifrand() < ¢
max Q(st, a) TRED1TE ot ZHND
else
S A LICITE) ot BIRTE
RD stt1 BRFE
$HREN R(st, at, st*1) ZR(THRD

Q(s',a)
_ t Lt t t ~t+1 t+1 t+1
;pd—ate(l a)Q(s,a)+a(R(s,a,s )+y16111t§%(Q(s ,a ))

end
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