TE AL 2 5 T8 Rl = [E R &

3P-09

Joboouoobugouood

oooooo* oooo -+

000000000

1. JOodo
gobooobooboobooboooboo,on
gobobooobobooobboooboboooon.
0000000000o0oooOo,000oo 4o
0000000)00000O0”0000,0000
gooooboboo. boo,0obooobuoobobo
ooobobob0oboboooooooooooog
gboogbgooobd. ggboobobodgbg
goooobooobooboobg. bo,uo0bog
gboooboob,oobobobobooboobg
googbobobo.gooobobobooobg
goopooobobooooobooooo. boobg
gbobobobobobooboboboboobg
goooobooboooo.

2. OD0OO0OOO
goooooooooooooooooooon
ooooooooooobobbobobbbbbbogd
00000000000 000000DD (000
000)000O0000O, Do00DoOO0o0oDoDOoO
TD OO (Temporal Difference Error) 000000
OO0 TbhOoOoOoOoOoUoOoooOoOoooOoooooo
[Sutton 00]. TDOODODOODOOODOOOOOOO
00000000000000000 [Schultz 95] 0
TOOOOOOO0ODOOO0OO,00000000
0000000000000000 [Houk 95]. OO,
gboobobobobooooooooboooonog
ooo,0000bo0booboboooboobo
oo0oobobooob.0boboobooooobo
goobobobobooooooboobobanbg
000 14). O00D00D0O000O0D0OO0O0OO0OO0O0OO0
000000000O00oo0oooo (oo)o,000
gobooobboobbooobooobooon
0000000000000 (booo)oood
gbobobobooboboboboboboobg

Reinforcement Learning Model of Habit Learning.
Ayumi Mito, Tatsuji Takahashi, School of Science and
Technology, Tokyo Denki University.
Yu Khono, Graduate School of Tokyo Denki University.
Hiroyuki Ohta, National Defense Medical College, De-
partment of Physiology.

2-363

ooooo
“000000oog

ooooo*t
#“000000000000

gbbobobobobobobuobooooogo
goboooog.

3. bDgbbobooboobod

oooboobooooo,b00bobobooooo,
gooboooboboo,ooobooooobo, o
gobopobobboobooobo,0bobbobo
goooobooboogoooobob. booooobooao,
gbooboobpoooooooooooooooogo
gobobooboobo,0o0oboobgooobooboo
gbooboopooooooooboooooooooogo
gboobobobobobobobobobobooo
000000000 [Smith 13]. OO00DOOOOO
0000,0000000000D0D (DO00D0)0OO
gooboooboooboboooboboooboon
000000000000 (booooOoooooDo
0000)00000000bO0o0o0o0oooooo
gooobobooobob. bopoobobooo
gbooboboopooboboooooooooooogo
gobooooooo.

4. 00000000 O0OoO0OOoo0o
goddoboooboooooouoooooon
0 (DDDD)DDDDDDDDDDDDDD Habit
Former 1.0 00000 . 0000000 OOOOO
gdddoodooooooooooooooooaa
oood,0ooooooooonoooooooono
gooooo,0o0bo00ooooooooooono
gdodooooooooooooa.

Habit Former 1.0 000000000 0OOOOO
goddoboooooooboouooouobooooda
0. dodoooouooooouooouoboooooa
gg,bboooboooddddoouoo.oboboo
godoooooooooao (DDDD)DDDDDD
goooooboo,0gooooooooooon
000 QUU0O00O00000o00o0oooooooon
O0o0oo0ooooooooooooooooooo
godooooooooooooooooooooao
gdoooooobooooboooouooooooao
goooooooon [Schult295]. ogoooood
00 (QO0)00000000 Q-Timer 1.0 [00 14]
0000000Q-Timer 1.0 000000 OCO0OO
gdddoooodoooooooooooooooaa

Copyright ©2016 Information Processing Society of Japan.
All Rights Reserved.



TE AL 2 5 T8 Rl = [E R &

gooooobobooooobobooob. bobg
oo0oobo0obobobob,bobobooboobo
0, jooooobobobobbbbooooooooao,
gbogboboboboboboboboboobg
goopoooboboooobobooobob. bo
gbooboboobobobobobobobobg
goboooooboboboooobobobooog
gooobooboobo,0bobooboooba
gbooboboobooooobobobooobonbog
goobobobOoboboooooooboobooog
O00000D00QegreedyDOOOODOOD €O
oooboboboobooboboooboboboooo
gbobooboobbooboobod

5. UbobOobooogn

C

-

0100000040

gooobobooobobooobobobooboon
ooo0oo. 0obobooooboboooboboo
000000000, an:0000, ap:0000, ag:
0000,ep:00000400000.0000 (S)
00o000,0000000000(G)Dooooo,
00000000000, 000ooo (C)oooo
000000000000 o0oooo (100/0000
000000 step0)0000. O0ODOOODOOO
gobobooooobobooobbobooooboboon,
oo ThoooOOoOOoOOOOOOOOOOOOOOO
000000 (D0obo0O0ob00oD)0bD0oo0oOoDOo
oooooooooOoooooobooboooboog 100
oooOdbD. obobooooOoooo 1,0000000
OO0 1,000 000,000000. OQODOOO
o000 s000000000C0ODO. ObOoODOo
Habit Former 1.0 00 0 O, Sarsa, Sarsa(A = 0.9),
Q-Timer 00 OOODODODOODOODOO. ODODDOODO
00000 e=0.000000~=090000000
00000000000 000 egreedy OO, OO
00000 e=0100000

5.1 0000O0OOO

goobo,0b0boog,b0booobobooooo
gooboobooobobooboboboboo.obo
oooooo 3,5000000,00000D000
00 (00O00)0b00b00ob0O0ooOoDooDO
gbooboboboboooooobobobobg
oooooooobooo 30bo,boo00ooDoo
gooob,0obobboobooboobuooog

2-364

7
I

6
I

5
I

%
f}! B T = s bk
4

—e— Sarsa(0)
—4— Sarsa(0.9)
—— Q-Timer

i o3 ooooo
—*— HabitFomerModel 1.0
‘ ‘ 5 gooocooo

15

3
I

2
I

1
I

IEY—F ’Ezf)i%?%iﬁ@}ﬂ

0
I

0 5 10
1218 step £
02 000000000

7
I

6
I

A
ek ke ek kR FAEREET

5
I

)4

i

/
x

[ —o— Sarsa(0)

—— Sarsa(0.9)

—+ Q-Timer

—— HabitFomerModel 1.0
T

3
I

2
I

IEY—F ’%Z)i%?%iﬁ@m

1
I

05 00000
0ooooooo
1‘5 2‘0|:J|:J|:|

0
I

0 5 10
1218 step £
0 4. 0000000000000

odoooooOodooooocogooo.ooo4d
g, 0bogbboobooboobooboboboooboo
gobooboogoooo.

6. OO
oo000000000o0oooogooooooa,
0000000 Habit Former 1.0 00000O0. OO
0000000000oooooooooooooog
0dodooooooooooooooooooog
Jodoooooooooooooooooooog
JdDod0ooooooooooooooooonog
0oooooooooooo

gooo

[Houk 95] Houk, J.C., Adams, J.L., Barto, A.G.: A model
of how the basal ganglia generate and use neural signals
that predict reinforcement, In Models of Information
Processing in the Basal Ganglia, Houk, J.C., Davis,
J.L., Beiser, D.G., Eds. MIT Press, 215-232. (1995).

[00 14 00 00,00 0,0000:000000000
0000000000, JSAT2014(20140000000
00000 (0 280)) 000, 2N5-0S-03b-4. (2014).

[Schultz 95] Schultz, W., Romo, R., Ljungberg, T.,
Mirenowiczm, J., Hollerman, J.R., Dickinson, A.:
Reward-related signals carried by dopamine neurons,
In Models of Information Processing in the Basal Gan-
glia, Houk, J.C., Davis, J.L., Beiser, D.G., Eds. MIT
Press, 233-248. (1995).

[Smith 13] Smith, K.S., Graybeil, A.M.: A Dual Oper-
ator View of Habitual Behavior Reflecting Cortical
and Striatal Dynamics, Neuron, Vol.79, No.2, 361-374.
(2013).

[Sutton 00] Sutton, R.S., Barto, A.G.: 0O0O0O,0000,
(00,00 0) (2000).

Copyright ©2016 Information Processing Society of Japan.
All Rights Reserved.



