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Abstract

In order to realize the natural and smooth communication with machines using natural language in ordinary
environment, the new approach of language processing which focuses on the relationship between language and
real world is necessary. In this report, the learning method of the concepts dependent on reference points on
movement, and the learning method of grammar based on the learned concepts, are described. In the concept
learning, the probabilistic models of the concepts are learned by EM algorithm using the observation data
of the dynamic scenes in which reference points are unobserved. In the grammar learning, by extracting the
conceptual structures based on the association between the dynamic scenes and the sentences corresponding
to them, syntactic structures of the sentences are inferred to acquire the primitive stochastic grammar. The
validity of the methods is confirmed by experiments.
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HHEEZRD. 2%V, kymy, N DEHFHEOMERE LT,

P(F(X‘Lakvl;u)a)\) = P(XilmiyLiakv)‘)

ERETHIUDTESL. L DEBOBICA-> TV HEH
1%, ZREDOER m; 13, BRI L, 203 0% TEE
BREFEL-LDWILEZER LML TH S, ARICZIDOZE
REBT AL, BROBR m; OERER, P(my|L;,w)
LRETE, ZOMHEIRNT A5 wi, ZOLDOTHD.
DEHTBHE, (16) 12wl PP o7bDE

(16)

Wi, P(F (X3, b, 1y, )5 A)
= P(Xi,?ﬂilLi,k,A,Ul)

CRELLBTIENTESL, 2T, REPHHIITS
TelZ, NI A=FFE—DIlFTEDT A=\, w) £B<.

(17)
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Institute of Electronics,

I nf ormati on,

DEoFiEBnb &, 2.28(4) R,

N M;
A = argmax ) log P(X;,m|L;, k, A
K {Z ( | )}

i=1 m=1

N
= argmaleogP(X,'[Li,k, A) (18)
A

t=1
L), IRPBIRELDTHA.

TIT, BMEEFTIVELTHMM Vb ET5. B
HOFEIR m = (my,me,...,my) & HMM OIKEETR ¢
RENEHE LT, EM7VIT) X5 @ATAHE, (18)
A0 FHELRER,

QA A)
N M;

= Z Z ZP(mZ,qJXZ, Li,ka AI)
i=1m;=1 gq;

x log P(X;, mi, q;|Ls, k, A) (19)

YRR L T 587 A -y HHEE (A - A) REE 2 5.
TIZT, MEODIT, B = F(X, k1) B T
L, Sim, =&, 65, .. €7 Thh. ThL,

IOgP(Xm ms, qi’L’h k7 A)

T;—1
= logwfm + logfrqé + Z logaﬁ?iu
t=1
T;-1 )
+ 3 loghy, (€ (20)
=1 _
k ’
n_ wh) )
P(mi, ¢\ X, Li, k, A) = —5==P(8im,, q:|N) - (21)
3
kb, TIT,

P, = P(Xi|Li,k, \),

LBz 7z, (ay) 1 HMM OIREEBBRESATS, b;(8)
IIREE j T ¢ OBMNHRFERBTHS.

LoT, 1Y ADPORD L) ITHRBER/IST A — 5 BHHEE
ROEH I NS,

W &
— m
By = =2 aRT(), (22)
" p=1
1N M
7 o= sz— w™ o™ (1) B (1), (23)
n=1"" m=1
Qij
N Mn T, -1
D5 2 wh Do o™ (Dasbs ()G ()
_n=1""m=1 t=1
- N o4 M., T,—1
DB 2 W D ()
n=1"" m=1 t=1
(24)

and Conmuni cati on Engi neers

7L, o gk, FNENSMERRE &

2B %5 HMM()\) ORI AR, BAMEEKTH 5.
HTIBIEK by A~ AT AGA DRI, EDI8T A

5 (P, £5BATH %)) FHEEREIRO LI %5,

N M, Tn

PIDIP I )

- _ n=lm=lt=1

(25)

N M,
> Z Do GNEE™ = )& — )
N M, T,

2D D)

n=1m=1t{=1

(26)
=L,

nm wm

%" 0) = prer™ (B () (27)

THb.
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