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Abstract In this paper, we propose a new acoustic model for characterizing segmental features

and an algorithm based upon a general framework of hidden Markov models (HMMs) in order to
compensate the weakness of HMM assumptions. The segmental features are represented as a
trajectory of observed vector sequences by a polynomial regression function because the single frame
feature cannot represent the temporal dynamics of speech signals effectively. To apply the segmental
features to pattern classification, we adopted segmental HMM(SHMM) which is known as the
effective method to represent the trend of speech signals. SHMM separates observation probability of
the given state into extra- and intra-segmental variations that show the long-term and short-term
variabilities, respectively. To consider the segmental characteristics in acoustic model, we present
segmental-feature HMM(SFHMM) by modifying the SHMM. The SFHMM therefore represents the
external- and internal-variation as the observation probability of the trajectory in a given state and
trajectory estimation error for the given segment, respectively. We conducted several experiments on
the TIMIT database to establish the effectiveness of the proposed method and the characteristics of
the segmental features. From the experimental results, we conclude that the proposed method is
valuable, if its number of parameters is greater than that of conventional HMM, in the flexible and
informative feature representation and the performance improvement.

Key words : Speech Recognition, Segmental Feature, Segmental HMM, Segmental-feature HMM.
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RAnm sHEsta BAA BAL Fa A4S 2y
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PK(Y I5,,4) = [Pr(f, s, A PKY L £,,,5, M), (9)

A2 Pr(f, s, A A8 5o BEEE P79 AF
I A8 A0 #BE2E AF £, AREE e
= BEL 9udiy, 934 EZ Ho|(extra-segmental
variation) 2 E#3}. wkAe Pr(Y [ f,,s;, )2 ZTHY
£39 AERY D= HEY7 FoAE, o HEA
A f,& 35T, 199 F4 2AS & @eE B
#H3l}, o] & e 2 AFm =g TS JEY
A#AAE e Hd £-  ¥Hol(intra-segmental
variation)& UEldCh 98 B yole 349 HAo]
v AgE sixle] e ol Ar1HQA WHel(long-
term variability) & olm|gch, 28t WA 3 dole
A£FQ 2L @Aely EFEAT WA T RAX
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o] FEL “BE BEL T2 AHd dExe 5
Hoh} o Edd dEiMde 2P FEL Iete
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k=0
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W 2 GBS 5 AH 4RE 2T 5@eA
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Pr(C, Is,A)= max Pr(C, I s;,m,,A)
= max PK(ZB, | 5,,m,, A)P(C, | ZB,,s,,m,, ) 12

3.2 2% (likelihood)2| ZHM

71& 3 HMMAXME Z+ dold HEd &858 &
2 7MY W&ol 94d Ed WolE Rk Ade 13
Biolg A8 Alxdlez mdy mHow, UF EA
Holo] g BE= diz} FE4Hdiagonal covariance)2
2 g#¥8H<e /M~ B ¥ (Gaussian distribution)E AR
£33 A6l 28U B =RdMEe thew 2] 93
A9 W 2@ o X E /P8 oF £39
X 37 A48 1 Edez 3d8HY, Wy 24e
EddAel 48 #3 232 TAIY o)A& UF &
Ao o7l e HE S FEE UEhie 9
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E3L 4ol #F £ 83= 718 JERiE AZE 9
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F7F itk wEA, B f3e ZEq EJoz B
A=) AFE o FHE HEY AT 2
Pr(z.B,1zB,)~R(z B, ,Z )9 Feg 1 ¥¥E Ed
gt

Pr(ZB, |5,,A) =Pr(ZB, 1 ZB,,.X,)
= ﬁx(z,Bi,Zm) u®
T=1-M

q71A Be A 52 BE AF AF 3EE vEh
o, e v A AR 8§t & 24 d¥EE
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Holl= £4do EAE XHsle AF U3 TF ¥4
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Pr(C, 1ZB,,5,,4) = Px(C, | ZB)) = exp{_% xz}

= exp{— N NZ (c,

T=1-M
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k=0
~ K ~
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3.3 Y &35

SFHMM¢| ¥4 :4& 93l Baum-Welch 3
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3 3d o ER 2 mol JE ALFE GEolet diAL
o84, 29 19 325 d Cot FARE &G e T
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€Sy
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tion probability)g WEl®, S HE 9 AFE
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