Joo00oo0ooooooooooooood
—ooouououobooboobod—

oo og

g on

oo dddddduu uuuugug

mak@sat.t.u-tokyo.ac.jp

aiharaesat.t.u-tokyo.ac.jp

20030 100 240

0O

gooooobbboooooogoooooo
gogooooooboooobbbobbooooogg
ggouoooobobobbiooooogoooogyd
gogoooobboobbboboooooogg
ggooooooooobbboboooooogg
00 2000000000000000000
goobooooobbooobbOooooo
000000 200000000000000
ggooooooooobbooboobooooogg
ggoouooooobbobbooooooggg
oooooobbooobbboboooooogg
goooboooobooboobooboooog
ggooooooobbobobbooooooogg
ggooooouooooobbobboooogyg
oooooobboobooooooogooooboog
ggooooooooobobboboooooogg
000000ooU0oooooooo 20000

*O 000 Makino, T. and Aihara, K. Self-obser-
vation Principle for Estimating the Other’s Internal
Sate. Mathematical Engineering Technical Reports
METR 2003-36, the University of Tokyo, October 2003.
[MAO3|DOOODOOOODO

00000000000 00000000 0000
00 (DU0O0000000 (No.15016023)0 00 O
0021 00000000000000000000
0000 (o00oUoooUoooooUoooOn
0000000o0ooooo)Dooooooooog
obooobooobooooooooo

ugbogobooobooboboobooboobaon
doddddooooooooooooooo

Keywords: communication, computational the-
self-

ory, model estimation, mirror neuron,

observation

1 0000

00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000D00000000
0000000000000000000000
0000000000000000000000
000000000000000000000
00000000000000D0000000
Doo000O0O0O0O0O0O0O0OO0

000000000000000000000
000000000000000000000
0000000000000000000000
00000000000000000000CG
000000000000000000000
000000000000000000000
0000 [I0IKO3, AHPH00] 00000000
000000000000000000000
0000000000000000000000



goooooobobbbooooogooooobg
gboboboboboboboobogn
ooobooobooboobbooobboon
gogoooooooboobboooooogg
gogooobbbooooooooooogd
oooooo0oboooboboooboboooo
gogoooooobbbobboooooogog
ggoooooooooboboboboooooogg
gogoooobobobbbooobboooogd
oooooobooobbboboooooogg
gooooooboooobbbobobooooogg
gobooobogoog
gboooooooboboooooooobooobo
ooooooobooobbooobboooo
ggoooobboboboooooooooogg
gogoooobobbooooooooogd
ooooooobobobobooooooooogg
[Mar82, 00 9600000000000 OOO
ggoooooooooobooboooooogg
gbogboobobobbobobooboobdg
gooobooobooboobooboobog
gogooooobbbobooooooooogg
ggooooooobbobboooooogg
gbooboooobobooo
oooooobboboooooogooooobo
ggoogoooooobboboobooooogg
0000000000 0000000 [0 01]0
dooooooooobbbooooooogg
gogooooobboboboooobobooooogg
gobooooboobooboooboooog
gogooooooobbobboooooogd
ooooobbbooobobooooooooobo
OO000OO0Oo0oDOooOooboooooo1o0d
ggooooobobboboooboboboooogg
gooon
oooooboooobobboooooooobobo
ggooooooobbobboooooooog
O00000oooooD 2000000000
ooooooobbbbooooooooogg

gooooobbooobbooooooooo
goobobbooooooobboboboDbboon
goooobbboooooooooooooo
gooooobobobobooooooooooo
gooooobbbooooooooooooo
goboobooboboboobooboooboo
goooobbboooobbooooooooo
gooooboobboboooooooooooo
ggbogobogboooboobo

2 0DO00O0O0O0OOOODOObOOOODOO
guooooogd

goobobooobobbooooobobboog
goooooooobbobobobooooooooo
gooog
21 00O0D0O0OOOOOO0OOODODOOOO
go0ooobooO0o0o0o0ooogooobooon
goooobbbooooobooooooooo
goooooooooboooboooooooo
gooooobbbooobboooogooo
gobooobooboboobboobooon
gbooboooboobooboobooonoo
gooooobobbboboooooooooooo
gogbooooobboooooobboooo
goboobooboboobboobobooooo
gobobbobooooooobboobooogooo
gooooobbbooooooooobgoooo
gobobbobo0o0o0oooooooooobobooo
gooooobbbboboooooooooooo
ggboobobooobbooboobooooboo
gooooobbboooooooobgoooo
goooobbboboooooooogooooo
goooooooboobbbobooooooon
gooooobooboobbbbooooooooo
ggbogobgogbod
gooobobobobooooooooobobooon
goooooooobbobbooooooooo
gooooobooboobbobboooooooo
oo0[0ooljuoooooooooooooon



gogooooobobbboooooooooogd
gooOboooooboboboooooobobogon
gooooooooooooobbbooog
goo

gboboobogbboobobooobogon
oooooobbobooo0o0ooogoooogg
goooboobobooboobooboobda
gogooooobbobboooooogooooog
gogooobobobbbooooogooogd
oooooooooobbbooooooogog
goooooobbboboobbobbooooogg
gogoooobooboboobobobbooogg
goooooboboooooobbooooo
gogooobboboo0oooooooooogg
ggoooooooboboboboboooogooogg
gboooobbooboobooobboobd
ooboobobooobooooboooboon

goobooobooboobbooooboon
gobooobooboooboooobobooog
gobooooobooobbooobbooon
oooooboooboobooobboobg
goooooboobooboboobobooobg
gogooooboooobobobobooooogd
gboboomooobobooooboboo
goooboooobooboobooboobg
ggoooooooboboboboboooogooogg
gbooboooobooboobooooboood
gbooboom

oboboooboobmoboboooooboo
gobobboO0oooooboooooobbooo
oooooobbbooo0oooooooogg
goboooboobooobooobooboog
ggoouooooobbobboooooogd
ooooobooooobbbooooooogog
gogoooobbboboooooooooogg
[PW78]0 0000000000000 0OO0O
ggouooboobobbbooogboooogyg
oogoooooobobbbobobooooooogg
gooogooo

gooboobooooooooboboobn
goobbooooobboooobobboooo
gooooobbooboooooogoooooooo
googoooooobobbooogoooooo
gogbooogobbooobbuooobboon
goboobooboobboboboboboboo
gooooobbboboooooooooooo
goooooooobbbobobooooooooo
gooboouoboobbiboooooooooaoo
goooobobboooo0o0ooooooooo
godooooooobbobobbooooooooo
ggoo

gboobooooooooobobooooog
gooooooobbobobobooooogoooo
gooooobboooooogooooobooboo
gooooooooobbobboogogoooo
goboooobooo

1. 0000000000000 00DO0O0
gobobboooooboooboboood
gobooobbbooooobobooa
goboobobobobooobobood
gobooooboobom

2.1.00000000000000000
gobogoboobobooboo

3.2 00000000000000D00O0
gobbobooooobbbbobbooog
gobooooboooooonbooo

gooobbobo0o0oobooooogoooboboon
gogboooobogoboooobooo
22 00O0DODOODOOOOO
go0o0obobo0o0o0oooooboooooon
gobooboobooboobooboooobo
gooooobobobobooooooooooo
gogbogobooboooboobo

ooobtooooooooooboobong
000 x(t)eSOODOODOODOODODOOODOO
godoooooobbbobobooooooooo
0000000000000 att)Dooooo



0OfOoOOOOOOOOOOOOOO
X(t+1)=f(x(t),a(t)) 1)

0000000000000 Xt)0o00o
0000000000000000000000
0 xt)D00000 9000000000 y(t)
000000

y(t) =g(x(t)) ()

oooooo a(l),a(2),---000 y(1),y(2),
yt) DOOOOOO0O0D0D yt+1),yt+
2),---00000000000000000O0
0000000000 000000000000
XxeSOOOODODOOOOOOODODODOO000
D00O0000000000O0oD0o0o00 foo
000000 §0000000000000D0
000000000000 (O 1)0

O0000000000000OOoo0oDoD
00 f000O0O0 gODOO0O0OD0ODOOO0OO0OO0OD
000000000000 00000000D0
0000000000 fOogoOOOOOOOD
0000000000000 DOD0O0O0O0OOoOoD
000000000000000O0

0000f0g0O000O0O0DODODODODODOOD
0000000000000 D0O00D0O sSooo
000000000000 00O0o0o0O xOoo
D00 S0000O00000D00000000
0000000000000 000000000
0000000S0O0000000000 SO0
0020000000000000000 20
0000000000000 000000000
000000000 (0O0D0O0o0oOo [0D o00])o
D000 S0000000000000000
0 f0§g00000000000000000
00000000000000000000Oon
000000000 oooofogoOoOOOOn
0000000000SO000000000O0
000000000D00000000000D0
000000000000000

23 000000000000000000
00000
00000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000
02000000000000000000
0000000000000000000000
000000000000000000000
0000000000000000000 f06
00000000000 %00000000 X
0000000000000 0000000
00D00MOODOODO0OO0O0O0000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000000000 X
000000000000000000000
nooooooo (h0D)00D000D0000
0000000000000000000
000000000000 @0000Y,0
000000000000000000000
000000000000000000000
00000000000000 000000
000000000000000000000
4000000000000000000000
000000000 &0y,000000000
000000000000000000

3 000O00OO0DOOOoboOoDno

goobobooobobbooooobobboog
gooooooobbobobobooooooooo
ggoog



goon

ggo

/\

Dooooo 00
f
oDooo
g
~— O
0Dooo 00

gooooboogo
googoogod

Ood
00
Ood

good

gooon

01 0000ooooooooooo

oDo200) oo

oouoo)

oooo

. ooo
ooooon
ooo

" poooo
0oooo

02 0000000000O000O0O0OO0D0O0OO0D0O0O0

31 0000000000
gooobogooobobooooogooobobo
gogooobobgooobbbobboooogd
oobooobooooo
goobooobooboobooobooon
gboogboooobobbooboobooog
ggooooobobbboobbboooogd

gobooobooobboobooobooooo
gooooobbbooooooooobobooon
goobobboooooooobbboooo
goooobobooobbobobooooooooo
gooooooooobobbooooooooo
gooogoooogoooooboooooooo
0000000000000 [WK98]O



goooooobobibooooooobobon
goobooooboooooobbooooo
oooooobboboboooooogoooogg
ggooooooobobbobobooooooogg
gboobooobboobooboooobobooobd
oobooobobooboooobog

goobooobooboobboooboooo
gogooooooobbobobooooooga
gogooooboobbbbooooooogd
ooooobboooooooobbooogog
gogooooobbbobooooogoooogog
gogoooooboboboooooooooogg
goooobooobooooboon fAZIZIIZIIZIIZI
0 &UOO0O0O00O0O0O X 0000000000
goboooboogoog

goooooooobbooooogoooobo
gobooooobooobbooobbooon
oooooobbbooo0oooooooogg
goooooobooobbooobbooon
gogooooobooooobooboooooogg
gooooboobbbbooooooogd
oooooo0oboooboboooboboooo
gooooobbbobooooogoooogg
goooobogoooooog

gbogboboobobobboobogobogo
oogoooobbbooooooogoooboogog
goooooooooobbbobobooooogg
goooooobobbbooooogooooobg
oooooooooobbbooooooogg
oooooooooobbboboobooooogg
ggooooooooobboooooooogg
goog

oooooobo0oboooboboooboon
ggooooooobbbobboooooogg
ggooooooooobobboboooooogg
ggoooboobgooobbbbboooogd
ooooooobobbbobobooooooogg
googn

32 000D0O0OOOOOooooo
gooobooooboooooobboog
goooooboobbbobobooooooooo
000oooooo2200000000000
gooooobboobbbboooooooo
gobooboooobooobooobboooo
goboooobgoooo
gooboboooboooooooooon
guooobobbboooogooooboobo
gobboobooobboboobooboooboo
gooooobbbooooobooooooooo
gooooobboooooooooooooon
gbooboooooooboobobobooobooo
goooobobboboboooooooooooo
gogboooboooboobobooooboon
gooogoooboboooooooobbn
goobooooooobbobooooooooo
goooobbboooooooooobobooboo
goooooboboobbbbooooooooo
gooooobobobbbobboooogoooo
gobobo0o0oo0oooogoooooooono
gooobooboboobobbooboooboo
00000o0oooooooo [Do 971000
goobbooooobboooobobboooon
goboooboobooooboon
gooogooooobooogoooooon
goobogooobobiooooooobboon
goooooboobooooboooo
33 00000O0OO0Ooooo
gogobooooobboooobbomuoon
gooooobbbooooogooobobooo
ooooo(@3oo0oooooooooooo
goooooobboboboooooooooooo
gooooboobbiooooooobogoo
goobbooooobbooobobobboooon
gobooooboooboobobooboo
gogbobooboboobbogobboon
ggo



googobooog

@O000oooooooooooon
gooooooo

gooooooog

(b)OoooooOooooooooooo
goooooooobobobobooooobn
ggoogooog

03 0D00oooooooo

oJI0D0D0O0OD0ODODOOODUDDbDDbDOODbOO
gbooobooobooobooobooboo
gooobooboobooooooobobon
goooboobbooooboobboogd
ooobomoooobobooobooo
goooboboboooooooboboboo
googno

e OO0 UDLDDDOOLOOOOOLDDO
ooobobobooooobooobobooo
goooobobobooooooobooboo
gbooobooboobooboobod
ooooObbOoo0oooooooboogo
gooobobboooooobbboo
googoooboooooobooobod
gobooboooboobbooog

e 000000 DODDODODOOOODODO
gooobobobbooooobobooo
goooobobooooooobbobod
googouobobooouooobod
ooobobo0o0obo0oooooobbooo
goooobooooobboogoooda
gobgobboooboonobaon

gboogbboobobobbuoobuogobogn
oooooobbboboooooogoooogg
googoobbooboobooobbooobg

goobooooboboboo0o0ooooooooo
goboobobobooboobooboooo
gogbooobooobboobbooboooo
googouoooobobbobboogoooooo
goooobbooo0ooboooooooooo
gogbobooooobmbooobobogooo
gooooooooobobobooobbooo
ggbooobuogbbooboooboon

goobbobo0o0o0o0ooooogooooboon
goooooooooobobobooogoooooo
gogogooobobobboboooogoo
goobOboooobbooooobboooon
gooooobboboboooooooooooo
00000 [REs8U OO OODOOODOOOOO
ooooooooooooooooooog “gr
goooobbooooooogooooboboobooo
gooooobboboboooooooooooo
gogoooooo

4 ODO00D-00000000O0OOO0
EEN

ggbooooboobboobbooboon
goooobobooo0o0ooogoooooooo
goooobboooooogoooobooooon
goooobbboooooooooooooo
ggbogbboobboobooboobboo



000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0oooo0o0o0oo0
41 000000
00000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
(0 4000000000000 00000
g 00000000000000000000
oooooooofo gooooooo (@on)
000000000000000000000
000000000 X0000000 00O
ooo

000000000000000000000
000000000000000000000
000000000000000000000
000D0DD0D00000000000000 %0
000 a00000000000000000
00000D0000000000 fooOoOOo
000000000000 &00000000
000000000000000000000
000000000000000000000
00000D00000a;00 &0000000
000 Va0000000
000000000000000000000
00§ 000000000000000000
000000000000000000000
y; 00000000000000000% 0 ¢
0000000WO0000000

gbooobboboboobooboobooon
gogoooooboboboooobbooooogg
00000000000 2000000000
gooooobbooobbboboobooooogg
000020 000000000000000

000000000000000000000
000000000000000000000
00000000000000D0000000
000000000000000000000
000000000000000000000
ooo
00000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
0000000000000D00000000
DooOoO0O0O0O0O0O0O0O0O0OOOO0
000000000000000000000
000000000000000000000
00000000000 (private) 000000
oooooooooooooofogoooo
000000000000000000000
000000000000000000000
0000000000000000000000
0000D00000-000000000000
0000000000000000000000
oooo
42 000000
000000000000000000000
000000000000000000000
000000000D0000000000000
00000000000000000O0O0O0O0
000000000 50000000000
0x0000000000000000000
0 f*o0g000o0OoOoO0O0O0O0O0O0O0O0OOO
0000000000000000000000
00000000000000000000
0000000000 (05(@()000000



oooooo
oooooooo

0000000 n000n0onano
0000000000

ponnonn

ooooo
/0000

L 1000000000
ooooooooooo
000000

(000000

04

gooooo
goooo
goooo

gooooo

- Jooooooo
- 0oooboooo
ooobooooooo

(0000000

ooooooo

()oooooo

gboobooo

ooooooo
goooboog
- DOooooo

()OOOOOOO

05 0ooooo

ocooMOOOOOOOOODODOODOOOoOdO
0000000000000 aj0y;00000
gobobboooooobobOoobobooooo
gooooobbobooobbobobooooogg
ggooooooooobbboboooooogg
gogoooguoooboooobboboooooogd
oooooooooobbbooooooogg

0000D00000000000000 X000
000000000 00000000000
00000000000O0000

00000000000000000000
000000 f*0§o0000000o0oonn
0000000000000000 (@ 5 (b)O
0000000000000000 a&0000



gogooooobobbboooooboooooga
000 Xx0000000000000o0oooo
00y, 000000

ggoobbobboooouoooogoobobo
gobooobobobobboooboobboobg
ggooooobobboboooooooooogg
gooogobooboobooobooboobd
oooooobboooo0oooooooogg
gogoooobbbobooooooooogg
gogoooobbooooooobooooog
gogooooooobbobobboooooogd
oooooooobbbooboooooooogg
ggoooooooobbboboooooogg
ggooooooooobobbobooboooogg
goo
oooooboopbobbobooooogooobobo
gooooooobooobobooobobooon
ggooooooobbobobboooooogg
oooooooobbobobooooogooogg
gogoooobooobbbobooboooogg
gogoooobbboooboboobbooogg
gogooooboooobbobobboooogd
oooooboobooooboobobooobo
gogooooooobbbobboooooogog
goboooboooboooboo
43 00O
ooooobboboooooooobobooobbo
ggooooooooobboboboobooooogg
000000000000 0-00000 VaOw
oooooobbooobbboobooooogg
googn
goooogooobbooooogooobobo
gobooooobooobbooobbooon
oooooobboboobbboboooooogg
gogooooooooobbboboobooooogg
ggooooobobooooobobooooogg
gooooooooMOOODOODOOOOOOD
ooooboooobooobbooobbooon
ggooooooobobbobobooooooogg

goooooobbobbooooooooooo
gooog
goboboooobbooobobooobboo
goodooocobooobooooMboODOoOg
googoouoooobobbobboooooooon
goobooboobbooo0oooooooooo
goooobbbooooooooooboboboon
DD%DDDDDDDDDDfDDDDDDD
ggbogboboobboobuogoboobo
0000020000000 f*O0000000
gobogoboobod
44 0O0O0OO0OOOOOOO
goobobboooooboboooobobboog
goooooboobbbobobooooooooo
000o0000oooooooooooo 200
gobooboobooboobuogboobo
goooobbooooooogooooboooo
goobobbbooooooooboobobobooboo
goooooobboboooooooooooo
ggoboobogo
gooboboo0oooooobooobbobon
gooooobboboboooooooooooo
000000021 00000oooooooo
goobbooobboooooobboooo
goooobbooooooogoooobobbooo
goooooopoobobbbbooogoooooo
gooooobobbbbboogoogoooo
gooboboo0oooogoooooooooo
goooobbboooooooooooooo
gooooobbbooooooooooooo
gooooobobobbibooooooooooo
gooboon
gooooooobobooooooooon
googouooooobobobbooooooooo
oodooOooooooo2100000000
00oOoO0dooOol10o000o0ooooon

4. 3. 00000 (=0000000000
o0)oooooooooooooood



(00000 [RA9S]

(hpoooooooo
0ooooo

06 DOUOOODOOOOOOOOO
gboooooboobbobobooboo
goooo

gbogbooboobooboobod
oooboooboopoboo

gbooobboobooboobooooon
ggooooooooobobbobbooooga
oooooobbobooo0oooogoooogg
gogoooooobbbobboooooogg
ggoooooboboboooooooooogg
goooooobobobbbbboooogd
ooooooobobobbobobooooooogg
goooooogn

5 O0oOod

obooboooobooooboooobo
ggoooobbboooooooooooogg
ggooooooobbbobbooooooga
ooo
51 000
gbobooobooobooboooooobooobo
Oo0oDO00o0oooo119000000000
O000 Humphrey OO OO OCOO0OGOOQOO
[Hum78, Hum84|O O O 0 oooooooogn
googboooobooobooboobgooobd
gbogbogbooboobooboobuoobg
oooooobooobbboboooooogg
goboobooooboooboonboboon

11

goooooboobbooooooobbon

goobObooooboboooooobboooon
gooooobboboboooooooooooo
googoooooobobbobbooooooooo
gooooobbobbooooooooooo
O00000O000HUmphreyOOOOOOOO
gooooboobobobobbboboooogooo
000000000 0OHUmphreyO OO0 OO0
gogbogobuogboooboobo

Baron-Cohen 000 OO O0OO0OODODOOODO
000000 [BC95] OO OO Humphrey 00O
godoboooboobuoooooooooo
gbdobooobobooobooboooobooo
goobboboo0o0o0o0ooooooooooo
ooboodooooooooboboooooooo
gbodoboooboboooboooooooooo
O0ooooooooooOHumphreyO OOO
0o0fdoooooooooooooooooo
gofdoobooboobuooooooooo
gbdobooobboooboobooooboooo
god
52 0OOOOCO0OO

godoobooobooboooboooooo
gbdobooobuooobuoooboooobooo
Ooo0O0 [0oolloooo0oooooooon
0o0fdoooooooooooooooooo
gofdodbooboobuoobooooooo
gbfdoboboobobooboobooooboon
gododododooooooo

O00000O0O0HUmphreyOOOooooo
gbdobooobobooobooobooooboooo
gbogobooooboooboooboobon
0ofdoooobooobouooooooooo
gbodoooobobooobooobooooooo
gbooboboooboooboooboooboon
vdddoooooooooobobon

goooooooooobboobobbobbn
0o0fdoooooooooooooooooo
0ooooooo [Tan98lO00CO0O0OOOOO



000000000000000000000
000000000000000000000
000000000000000000
53 0000000
0000000000000000000
0000000 [DFFT92, GFFR96] 00000
0000000000000000000 O
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
00000000000000000 Brocal
000000000 [RFGF6]0 00O OO0
000000000000000000000
000000000000000000000
000000000000

Rizzolatti 00000000 000O0O0O0OO
0000000000000000000000
000000000000000000000
000000000000000000000
0 [RA98] 0000 (0 6()IOO0OD0D0O0
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
000000000000000000000
oooo
0000000000000000000
000000000000006(O00000
0033000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000000
0000000000000000000000
0Oo000000O0O0O0O0
Oztop000000000000000000
000000000000000000000

12

ugbddobooobooobuoooboboooboon
0000000000 [CAOUOO0Onn
oo0fdoooooooobooooooooon
gbdoobooboobuoooboooooo
ugbfdoboooboobuoobooboobon
00 (exaptation) 00D 0O00OD0OO0DOOOO
gofdoboooboobuooboooooooo
gdooooboobobboooooobooboooo
vgodoooboobbooooogbooooo
0o0fdo0oooooooboooooooooo
gdddoooooooooobobobooooo
54 0000

goobobooooobobboooooobobog
oofdoobooboooooooooooon
gofdobobooboobuoooboooooo
O000ee-p0O [00 890000 ODOOOODO
0o0doooooooooooooooooo
gooobooobooobooooooooooo
gbdodbooobobooobooboooobooon
ugbboooboooboobbooobooboon
0o0fdooooobooooooooooooo
godoboooboooboooooooon
gboogobooooboooogooboooboon
goobobooooobboooobobboooo
go0fdoobooboobuooooooooo
gbofdodboooboobuoooboooooo
ugbodobooobboobuooboboooboon
goooood

6 000

goooobboobbbooooooobobbn
goooobbooo0oobobooooooooo
000000000oo0ooO 20000000
gogbobooobooobboooob-000bon
goobobbooooooobboobobobboon
goooobbooboooobobooooooooo
gooooobobbobooooooooooo
goooobbbooooogoooobooon
goboooboboobobooboobobooooo



gogooooobobbboooooboooooga
gobobooooobobooobobobbooooo
ooooobbboo0o0obbo0ooooooggd
ggooooobboboboooooooooogg
gogoooobobibooooooooogd
ooooooobobbbooooooooogog
gobooobooboooboooboooobg
gogooooboboboboooboboobooooogg
gooboobobooboobon

oo

[AHPT00] C. G. Atkeson, J. Hale, F. Pollick,
M. Riley, S. Kotosaka, S. Schaal,
T. Shibata, G. Tevatia, S. Vijayakumar,
A. Ude, and M. Kawato.
manoid robots to study human behav-
ior. 1EEE Intelligent Systems. Special
Issue on Humanoid Robotics, Vol. 15,
pp. 46-56, 2000.
goood,boo,oo0oog,o0odgdd.
oo0o0oooooooooog. oa
00O, 2000.

S. Baron-Cohen.

Using hu-

[0 0 00]

[BCI5] Mindblindness. An
Essay on Autism and Theory of Mind.
MIT Press, 1995.

[DFF*92] G. Dipellegrino, L. Fadiga, L. Fogassi,
V. Gallese, and G. Rizzolatti. Under-
standing motor events - a neurophysio-
logical study. Experimental Brain Re-
search, Vol. 91, pp. 176-180, 1992.

[GFFR96] V. Gallese, L. Fadiga, L. Fogassi, and

G. Rizzolatti. Action recognition in the

premotor cortex. Brain, Vol. 119, pp.

593-609, 1996.

Nicholas Humphrey. Nature’s psychol-

ogists. New Scientist, pp. 900-904,

June 1978.

Nicholas Humphrey. Theinner eye: So-

[Hum78]

[Hum84]
cial intelligencein evolution. Faber and

13

[I01K03]

[00 89]

[00 96]

[00 01]

[00 97]

[MAO03]

[Mar82]

[0A02]

[PW78]

Faber, 1984.
H.
T. Kanda. Development of an interac-

Ishiguro, T. Ono, M. Imai, and

tive humanoid robot “Robovie” —an in-
terdisciplinary approach. In R. A. Jarvis
and A. Zelinsky, editors, Robotics Re-
search, pp. 179-191. Springer, 2003.
god. oooooooooogo:
0000 0oOoooooog 3.000
0, 1989.

goodd. booooo. oooa,
1996.
goooO,bo00,000b0.00d0
doooooooooooono -0
dodoooooo (ws50)- o0,
\ol. 71, pp. 197-204,839-843, 2001.
O00. 00b00oooooooooa
O0.0000000,1997.

Takaki Makino and Kazuyuki Aihara.
Self-observation principle for estimat-
Mathe-
matical Engineering Technical Reports
METR 2003-36, Department of Math-
ematical Informatics, Graduate School

ing the other’s internal state.

of Information Science and Technol-
ogy, the University of Tokyo, October
2003.

David Marr. Vision: A Computational
I nvestigation into the Human Represen-
tation and Processing of Visual Infor-
mation. W. H. Freeman, San Francisco,
1982.

E. Oztop and M. A. Arbib. Schema de-
sign and implementation of the grasp-
related mirror neuron system. Biologi-
cal Cybernetics, Vol. 87, pp. 116-140,
2002.

D. G. Premack and G. Woodruff. Does
the chimpanzee have a theory of mind?



[RA9S]

Behavioral and Brain Sciences, Vol. 1,
pp. 515-526, 1978.

Giacomo Rizzolatti and Michael A. Ar-
bib. Language within our grasp. Trends
in Neuroscience, Vol. 21, pp. 188-194,
1998.

[RFGF96] G. Rizzolatti, L. Fadiga, V. Gallese,

[RGs98]

[Tan98]

[WK98]

and L. Fogassi. Premotor cortex and
the recognition of motor actions. Cog-
nitive Brain Research, Vol. 3, pp. 131~
141, 1996.

Otto E. Rossler. Endophysics. the
world as an interface. World Scientific
Publishing, 1998.

Jun Tani. An interpretation of the ‘self’
from the dynamical systems perspec-
tive: a constructivist approach. Journal
of Consciousness Sudies, Vol. 5, No. 5-
6, pp. 516-542, 1998.

D. M. Wolpert and M. Kawato. Mul-
tiple paired forward and inverse mod-
els for motor control. Neural Networks,
\ol. 11, pp. 1317-1329, 1998.

14



