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

4B1-CS-2

Jobooouogbogoogd

000000000000 0000O00000D00000D00O0
Symbol System as an Emergent System

Symbol Emergence in Robotics : Constructive Approach towards Subjective Perceptual Symbol Systems
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This paper describes the problems of approaches towards’

" symbol systems '’ in the research field of artificial

intelligence. In conventional artificial intelligence researches, amodal symbolic systems have been explicitly or
implicitly assumed. In contrast with such approaches, we insist that a symbol system have to be considered as a
part of an emergent system called symbol emergent system. Based on the concept, we describe the importance of

the approach called symbol emergence in robotics.

1. OO

oooooooboobooooooooooooooooooboo
gobooooooobobooboooobobooobooogooD
gbooooboooooooooooboobooboooobooooboo
goboooooocoooooobooooooooooooon
gooooobooooooooooboobobooooooooo
gooooobooooooooboooooooooooooon
goooboooooooooooooocoooooooooon
goooogoooooooooboooboobobooooooooon
goood

obooobOo0oooboooOn FregeeOOOOODOO
gooooooooooooooooooooobooooooon
goooooooobooooooooooooooooooon
gbooboooooobooboooooooboooooboooon
goooooboooooobooboobobobooooooooo
goooobooooooooooooboooooooooooon
goooobooooooooooooocooooooooon
000oOo0O0000ooOOOO0OO000000000O Harnad
oooooooooooooU0ooooooUo joooo
gooooOoooooooooooOoOoOoOOO0 Pfeifer O
ooooUooOoooooooooooooo 2o

goooooooooobooobooboooobboboooooboo
0D0000000000000000oo*oooooog
gboboooooobooboooooooboooooboooon
goooooooooboooooooooobooooooDoobooo
gooooobooobooooooooooooooooooon
goooooooobooooooooocoooooooooon
gooooooooooooooooboboooooooooon
gooooood

o001 000oooooooooobooooooOooObbooOoOn
goboooooboooooobooooooboooboo

b0 2 00000000000000000O0

goo 3 oboooooooooooooboboboboob
goboooooobooooooo

b4 0000O0O0OO0OCOOOOCOOODOOOODOOOOO
goooooooooo

gob: ooooobooooobobooooooDoo 525
gorr 0O DODODOOODOODO 1-1-10077-561-58390

taniguchi@Qci.ritsumei.ac.jp
*1 O0000000000O0000D00000DOO0DO0O0O0OoOooOooo
goooooooodg

oob0O s ooooooooooooooboboboboboooooon
gooooo

ubbe bbobOOOOOOOOOOOOOOOOOOOO
oooo

ocoorOoO0oOobobooboboooooobooooooooooo
goboooooooboooboobooooo

gooboobooboooboobUooboboooboobo
gboobooobooboooooboooboooboobooobo
gbopoooobooboooobooobooooboooboooobooo
gopoobobooooooooboobooooboooboooooo
gbooboobooboobooobooboooboooboo
gboboobooboooboboooboooobooooboooobooo
gbobooooooboboboboo soboboooog
gobooboobooobooboobooboobooboobooo
gbobobooboobooboooboo

gobooboobooboboobbooobooboooo
gbobooboooobooboooboobooboooboooboo
O00000DO00OD0O0O0O0Peircedoooooonoon
gbooboobooobooboooboboooboobobooo
0000000 Bo00b00oo0ooo0ooooooooo
goboooooboobooobobooooboobobo 11,3400
gboobooooobooobooboobooboooboo
gbooobobooooboooobobooobooobooobooboobooo
000000000000000D000000 BarsalouO0O
0000000000 0ODO0O00O0oOoOO Amodal Symbol
Systems O O O O O Perceptual Symbol Systems 0O 000
0000000 [4]0

2. 0J0O0ODOOO

gooooooooooooooboooooooooooo
gooooooboboooboooobobooooboooboobooo
gboodoboooboooooomooooooooboooao
oooooooooooooooboooooooooooo
goooooboooboooooooboooooooboooo
goooobooooooooboboooooobooobooooo
oooooooooooooooooooooooooooo
000000000oo00ooo0ooooooooooon [Bo
goboooooooooooooooooooooooooo
goooooobooooooooobooboboboooo
gooboodoooooooboooboboooobooooooooo
ooooooooooooboooooooooooooooo



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

goooooboooboooooooboboooboooobooooobo
gooooooooboooooooooobooooooon
gooooooooooooboooooooooboooooon
0000o00o00oD0ooo0o0 [ploobbooooooo
ooboooooooooo

goboobooooooobooooooogn
gobooooooobooooboooooobooobooo
gobooooooooboooooooooooboobooo
goboooooooobooobooboooooaa
gobooooboooooooobooooboo

000 [fjbOo00000o00oo0ooooooooooo
0000000000000 09%00-199800)000
goooooobooocooooooobooobooooooooon
gooooooooooooooooooboooooboobooon
goooooooobooobobooboooboboooooooooo
O0ooUoOoooUoooooooUooo elooo

ooooooobooooobooooooboooo
gbobooooooobooooboooooooobooo
000oooooooooooooobooboboobobooon
gbobooooobooooobooooooooboaoo
gobooboooooooooobooooooobooo
gobooooooooooooboobooooooo

goobooobooooooooooooboooooobooooo
gooooooooooooooooooooooooooon
gooooooobooooboooooooooooboogoo
gooooooooooobooobooooooboooooooo
goooooobooooooooooobooooooooooon
goooobooooooooooooboo

3. Juobobooooon

goooooobooooooooboboobooooboobo
gooooobooooooooooboooooooooooo
000000000 gUo0obo0o0o0ooooooooo
goddoooboobobooooooooooooboobooooDo 2011
0000000000000 Pooooooooooooo
goooooboooooooooobooocOooooooooon
gooooooooboooooooooooboooooboooon
goooooooobooobobooboooboboooooooooo
gobobooooooooooooobobooooboooo

obooooooboooooooboobooooooboooo
gooooooooooooooboooooobooobooon
goboooooooooboooooooobocboooooooon
goooooooooooboooobooobooooooooon
goooooooooooooooooobooooobooDoD
gooooooooooobooocoooooooobooooooon
goooooooooooocoooooocboooooooon
goooooooooooooooooooboboooobooD
gooooood

oooooooooooooooboooooooobobooo
gooooooboooooooooooooooooooon
goboooobooboooooooboodooboooooooon
goooooooocoooooooboooooooooooon
goooooooooooooooooboooooooooon
gbooooobooobooooooooooboboooboooooo
goooooooooooooooooooboooooooan
gooooooboooooobobobooboboooooooooon
gooooooocoooboobocooooooooooobooaon
gooooooobooooooooooobooooooooon
gooooooooooobooooboooboboboooooooo

gooobobooobobuoobobuooobooobobo
gobodoobooobooooobooooooboooooboo

oboooooooooooooboooooooooono
gooooooooooooooooooboboogooooo
ooboboooooouobobooooooooooooooo
000000oUO000ooUOo0o0o [IoUooooooUoo
00000000 (Deep Learning) 00000000 0OOO
gooobbooboboboboboobobooboobo
gooooooooooobooooboooooooooooo
goooooooooooooooooooobooooooon
gogoo

ugooooooooooooOoooboooboOo0ooooooa
gobooobooooboocooboooooooooooooooo
oooooooooooooobooboboooooooooboooon
gboboooobodboooooobobooooobooooo
0000 1000000 0oo0oDUUoooooUOoUon
goboooooooooooooobooooooooooooo
gboooboooboooboooobooooooooooan
goooooooooooboobobooogooooooobooooon
goooooo

gooo

[1] Stevan Harnad. The symbol grounding problem. Phys-
ica D: Nonlinear Phenomena, Vol. 42, No. 1, pp. 335—
346, 1990.

Rolf Pfeifer and Christian Scheier. Understanding In-
telligence (Bradford Books). A Bradford Book, 2001.

3] Cs.000,0000. 000 (D0OOO00O0O0). ooo
0, 1986.

[4] Lawrence W. Barsalou. Perceptual symbol systems.
Behavioral and Brain Sciences, Vol. 22, No. 04, pp.
1-16, 1999.

[p) DOOO,000.000000000000. 0000,
2002.

[6) D0O0O0. 0000000000000 D0D0O0O0000 -
oo0ooo0o0oooOO0O0oo0OO0oo0OO0o0O0OO0 (ooooo
0 13). 0000000, 2010.

[ 0O000,000. 000000. 00000, Vol. 40,
No. 1, pp. 94-99, 2001.

) D00U0.0000000O00O0 DO0DOOoOUOooDO
(booooooo). ooo, 2014.

(9 OOOO0O,0000,0000,0000,0000.00
00o000o0o0oooo00oo0ooo0oooooooooo
0o0oo0o00.2011 000000000000 (O 250),
2011.

10 D0D0O0. 0000000000000 : Bayesian lin-

guistis 0000 (00000000000000). 00
00000, Vol. 27, No. 6, pp. 546-554, 2012.

[11] M. Asada, K. Hosoda, Y. Kuniyoshi, H. Ishiguro,
T. Inui, Y. Yoshikawa, M. Ogino, and C. Yoshida.
Cognitive Developmental Robotics: A Survey. IFEE
Transactions on Autonomous Mental Development,

Vol. 1, No. 1, pp. 12-34, 2009.



