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A framework of intelligent agents and language development
Tsuneo Nitta

Graduate School of Engineering, Toyohashi University of Technology

Robots, or intelligent agents, and humans will exchange knowledge and learn each other in near future. Aiming at such a
symbiotic community, we have been developing a framework that enables the agents to acquire language and task skill at a
real world, to develop knowledge by oneself, and to communicate each other in the community. In this paper, firstly the
structures of intelligence both without and with language are discussed, and then after describing the representations of
speech and image objects, the acquisition of word meanings and interaction strategies is introduced. Illogical learning biases

are also discussed.

1. \
(1 h) ! fe—T e T<Z

/ !
/ / 4__>. ﬂ’ '
3
T Ei
[2] N. ( ) 5 jq——p. :: © 7

Wiener H < >

T |

| !

i< (signal)>
Web2.0
1
2.
(A
(B)
2.1
1
2.
[3]
3.
4.
441-8580

1-1,(0532)44-6890, nitta@tutkie.tut.ac.jp



The 22nd Annual Conference of the Japanese Society for Artificial Intelligence, 2008

RN
I i 14

‘..----.4_/\ _____ i___. ﬁ

e

connotation

. K : !
(41, [5] | eA®
( ! .Aﬁ
N 24 @
[
2 LDA(Latent i < (signal)>
Semantic Analysis)[6], PLDA(Probabilistic LDA)[7]
3
y(m)
LDA X
X v) [8]
k
¢(n)
0.9 0.7 0.5 0.3 [9], [10]
0.7 0.6 0.6 0.3
0.5 0.5 0.6 0.4
4.
1 ©8 | ©8| (.6 ©.1)
2 ©.7n | 0.6 | (0.4 0.2
0.8 0.2 0.2 0.3
0.0 0.9 0.1 0.1 3.
2
[11]
2.2 [12]
3
Jacobson
(distinctive feature) [13]
4 [14]
5 [aia/ "high”
fil 1
6

(MDS)



The 22nd Annual Conference of the Japanese Society for Artificial Intelligence, 2008

semivonel

fricative

Jallal Jalfalfilf Alfillalialfal

1

09

08 /N

07

» 06 |
g

Sos \
o

%04

A}

0347y

02 ) X
AN L

13 5 7 9 11 13 15 17 19 21 23
Frame Number

Jaia/ 1i/
high> 1

(DPF)

[15]
RNN+MLN+ + HMM(mono-phone model
) (n-gram
) 90% DPF

[16]

8 On-line EM

(18]

The proportion of IA's

1 6 n 16 21 %

T s T — Then';l;bsroftums

- Y

9
[22]
4.
on-line EM [17]
[18] 8
[19],[20],[21]
[22] 9



The 22nd Annual Conference of the Japanese Society for Artificial Intelligence, 2008

@
2.1
w(m)

@
pragmatics—> > >

[23]

®)

Tomasello

[24]

(4)

©)

¢(n)

Vygotsky

[25], [26]

model
write ?

) 18500130

re-

[1] http://www.ai-gakkai.or.jp/jsai/whatsai/rloadmap.html

(2]
IT
Vol.22, No.2, pp.209-214, 2007.
(3]
1972.
(4]

, 1997.

[5] Kripke, S. A.: Naming and Necessity, G. Harman and D.
Davidson (editors), Semantics of Natural Language, D.

Reidel Publishing Co., 1972;
, 1985.

[6] S. Deerwester, S. T. Dumais, G. W. Furnas, T. K. Landauer,
R. Harshman: Indexing by Latent Semantic Analysis. Journal
of the Society for Information Science, 41(6), 391-407, 1990.

[7]1 T. Hofmann: Probabilistic Latent Semantic Analysis. Proc.
Uncertainty in Artificial Intelligence, 1999.

(8]
1986.
[9] NHK
, 2004.
[10]
, 1990.

[11] Miller, G. A.: The science of word, Scientific American

Library (1991). ;
, 1997.

[12]

, Vol. 62, No. 5, pp. 391 - 396, (2006).

[13] Jacobson, R., Fant, G., and Halle, H.: Preliminaries to
speech analysis — The distinctive features and their correlates,
MIT Acoust. Lab. Tech. Rep., No. 3, 1952.

[14] ,1973.

[15] Huda. M. N., Ghulam. M., Fuhuda, T., Katsurada, K., and
Nitta, T.: Canonicalization of feature parameters for robust
speech recognition based on distinctive phonetic feature
(DPF) vectors, IEICE Trans. on Info. and Systems, E91-D(3),
pp.488-498, (2008).

[16] “PARCOR
PRMU96-213 pp.159-164, 1997
[17] EM
NLP97-142 pp43-50 1998
[18]

Vol.22 No.4 pp.444-453 (2007-7)

[19]
Vol.48
No.SIG2(TOM16) pp.125-146 (2007-2)
[20]
Vol.22 No.2 pp.103-114 (2007-3)
[21] "
N
Vol.22 No.1 pp.58-68 (2007-1)
[22]
Vol.8 No.3

pp.71-82 (2006-8)
[23]
Vol.18 No.la pp.1-10 (2003)
[24] Tomasello, M.: The Cultural Origins of Human Cognition,
Harvard University Press, 1999. (
, 2006)
[25] , 2006
[26] : ,
2001



