The 29th Annual Conference of the Japanese Society for Artificial Intelligence, 2015

2D4-1

Joboooboooboooboooboooboon
ooooooobooon

An Approach to Action Knowledge Acquisition based on
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It is necessary for robots to be practically used in the real world, they have to be able to behave properly to the
given task according to the information they observe with their sensors. In this study we take a basic study on the
acquisition of robot’s action knowledge to the given task by means of Q-learning based on the recognition of the
visual information obtained from a robot’s hand camera. In concrete terms, we use a humanoid robot HIRO made
by Kawada Industries, Inc. and make it learn how to collect colored blocks in a predefined correct order by means
of Q-learning based on visual information of its hand camera. We show the results of the experiments.

1. 0OOoOd

goooooobooooooboooooooooboboboobo
gooooooooooooooboobooobooooooooon
goooooooooooooooooooooooooon
goooooooooooboooooooooooooooon
goooboooobocoooooooooobooooooooon
gobooooooooboooooooboooobobooo

goooooobooobooboboooooooobooboboo
gboboooobdoboooobooboobooooobooogn
gobooooooooooooooooOooobooooobooo

2, JO0boObObOOoOooobooo

2.1 0JO0OODOOOOOO HIRO

000000000 (0)0DoooOoooUUOooUoooO
O HIRONXCOOOOOOOOOODOOoOOOooOoooooo
oo00oooo4000000000000000 7.1kgfemO
0000000 0.1lsec/60°0000000O0OODOOOO
go0o0ooooooDoOO0o00nD e40x 48000000000
goooooooobooobooooobooooooooooon
gooooooooooboooooooobooooooooon
OpenCVOOOOOOOOOOOOOOODOOOOOOOO
oogd

22 0O0O0OO0O0OO0OOOO
oooooooooooooobooooooooooooo
000oooooooQooooooocoooogooooo
gboooosboobobouoooboocoboobobooboooon
gboboooooboil1o0oo0oooboocoooooobo

gogo.:bogobobboobbooboobbouoboobo
000000000000000000000 112-8610
00000000 2-1-10 tsunekawa.eri@is.ocha.ac.jp

s 3l —35%

QEF
Ef2UZ DB
4 1 N NEl B
4 1 §my 0§

FALIZR—LERL. B TEE
AL ORI

EHICER

"
"y _e r:1

M

=R ELEME

Y

Ol o000ooocooon

23 0O0O00O0OOOOODOODOOO

HIROOODOOOOODOOOOOOOOOOOOOODOO
O0o0o0o0o0oooooO0ooooouooooo (o 2)o
oooooooooooooooooooboboooooooo
ooooooo

24 00000DOOOD

2.4.1 QOO
00000000000000000000000000
00 QOO [1)000000000 HIROOOOOOOOO
000QODONON0DDD0D0D0000000 (1)000000
ooo

Q(st,at) — Q(st,at)+alripr+ mgx Q(st+1,a) —Q(s¢, at)]

(1)
uobooddsoobobedoboor,000¢t000O00
00Q(s,a) 00000 E{R¢|st =s,a, =a} 0000000



The 29th Annual Conference of the Japanese Society for Artificial Intelligence, 2015

0O 2. HIROOOOOOOO

goboboobodebObOO0OOOyOO0OO0O0O0OO0OOOCOOOOO
ooog

2.4.2 00O
00000000000oo0oo0o0oooooooooo 210
OO000o0O0oHIROOOOOOOOOOOOOODODOOo0OO0O
gooooooooooooooobooooOoOoooooooo
gooooooooobooooooooooooo3ooooo

e JJ0DOOODODOOODOOODOOODO
e JO0ODOOOODOOODODO
e JO0ODOOOODOOOOOOO

2.4.3 00O
HIROOOOOOODOOOOOOOOOOOOooooooo
gooooooooooooooobooocbooooooooon
gooooooooooooocoooooooooooooon
00000 (0000000 oo0oDUoDOUOUoDOoUDoOoO
ooooUooOoooUoO)oooUooooooooooo
goooooooooooooooooocboooooooon
0o00/o00000o0ooo0ooooooooooooo
gobooobooooooo3booaon

e JOOOOODOOOO
e JOOOODOOOOLDOOLODLODOOODOOODDOO
e JOODOO

2.4.4 00

00000000000000000 n00000000
00000000000000D000000D0000000
0000000000000000000000000000
000000000000000000000000000
000000000000000000000000 [O,0,
0,0,0 |00000000000(0000000)000
0000000000000000000000000000
000005000400030002000100000000
0000000000000000000000000000
0000000000000000000000000000
0000O0O0O0O0[o,0,0,0,0]00000000000
000000000 5% (-2)04x 003x (-1)02x (-1)01
x (()000000000

3. 0o

3.1 0OOO0O
0000000000ooo0o0 HIROODODOOOOoOoO
gooooooooooooooooooooooooooon

goosb00b00000DO0OO0ODOUODObObOODOO
gooooooobooooooooooooboooooooo
gobooooboooooobooooboooon

3.2 0OO00O0UOUOOoOooDoOOO

goooobooooboooooooooooooboood
OoOODO0O0O00000000O0ODDO greedyOOODOOOO
goboooooooooooboobooooooboobobooooo
goooooooooobooooo.o3gooooooo
gobooooobooooo.

03 00000000o00o0ooo

3.3 QUUODOOO0OO0ODOO
0000000000000 oDoo0oO00DoUOo(@oOoOooo
0)0o0oo0o0ooO0ooooOoooooOooooooooon
gooooooooooboobooooooooboooooooo
OO000000000000000000Oegreedy 000
000000000 00000000000000QOOO
ddooodoooooooooooobooboobooooooo
0o0o0oooooooooo Qooooooobooooooo
goboooooboooooooboobooobobooooooo
3.3.1 000O0O0OO0OOO0OO0OOOCOO
goooooooooooooooobooooooooog
00 QUO0O00000O0000ooooooooooooo
gooooooooooooooooooooooooooon
OoooooooOoooooocoOooooooooooo Q
OO00O000O0O000000D0 greedy0OOOOOO0OOOO
ooooboboooooooooooobooobobooooooo
goooooboboooobooooboooooooboobooo
00QO00000O0000oO0o00ooooooooo
3.3.2 0000O0OOCOODOOOOOOOOOOO
gooooboooooooooooogoooooooaod
gboboooobdoboooobooooboboooooobooobooo
goooooooooooooooooooobooooooo
goooooodoboboooboooobooooooooo
gboooboboooooooboboooooooboOoobooo
goboooooooooooboooooboooobooobobooooo
gobooooooooooobooooboooboobbooooo
gooooooooooooobooooooooboooooo
oooobooooooooboooooooooobooooooo
gob40s5000000000000O0O0O00O0O0DOOOO
gooooooooooboooooooooboooooobooooo
goooooooo



The 29th Annual Conference of the Japanese Society for Artificial Intelligence, 2015

04 00000000D0000DOO0OOOOO

U5 0o00ooooobooobooboooooobooo

34 ODO0ODOOOOODOOO
QUOO0O000oODOoOoOoOO00ooooooooooDoODo
oo0oooooooOooooOooooO (oepoenoooo
2000000b00ooobooo0oooobooboooooboboooo
gooooooocoooooocooooooooooooon
goooooooooooooboooooooooooooon
gobooooooooooooboboooooooooooon
goooad
goooooobooooooobobooobooooDbooo
poooooQO0000000OoooooooOOoO00o0o
O00000o0o0o0o0oooOO0oU0O0D QUOUoUoooooog
goboooobooooboooooo

3.5 0OOOooOOooo

000000000000 QUoooooooooooo
goboooooooobooooooobooboboooooooon
oooooo0oooooOo (o 7ooooooooooooo
goobOssi1oboooooooobooooboooooboooonn
o00o0oooOo0o00oooOo000o0oQoooooooooo
oboooooooooobooooooooobooooboooo
goood

000000000 ooOo0OO0o00ooOooooQoOoOD
goboboooooooooobobooooooooobooogoon
ooooooO0o0oO00oU0ooOoOoO0O000oOoOoOoQUOO
gjoooooooooooooooooooooooooon
goooooooooooboooooobooboboooooooon
gobooooooooooooooon

20 40 60

TH -

06 00000000000O0O000DO0OO0

07000000000

4. 0000

gooooooocooboooooooooooobooobooooo
O HIROOODDODOOOOOOOOOOODDOOOOOOOO
0000000o0oo0ooooHIROODOOODOOODOOO
gboboooobdoboooobocooobobooooooobooo
oooooooooQoOoooooooooooooooo
coooooooboobooooooooobooooOooboOooo
gooooooooooooobooocoboobooooooboooo
goooooooooooboooooooooooooooo
coboooooooOoooobobOoooooboOoooobooonoo
goboooobooooboboo

g
OO00O0OJsSpSOODO 26280096 D00 0DOOOOOOOO

gooo

[1] Watkins, C.J.C.H.,Learning from Delayed Rewards.
PhD thesis, Cambridge University, Cambridge, Eng-
land.1989.
goboobooobooboobobobobobooboboon
gooboobooboooooobooboooobooooo
Vol.13, No.1, pp.68-74, 1995.
goooboooooooobooooooooobooon
g00OoO00oOo0oOooOo0oO0oDOoOoOoDOoOoOnvol.as,
No.6, pp.886-892, 1997.

2]

3]



