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Performance Improvement in Speech Recognition by
Weighting HMM Likelihood

A oey o3, 2 og A
(Tae—Hee Kwon®, Han—Seok Ko')

*oeten ™A} - HEESER)
(H+YxE 20029 128 16Y; AMYUYXL 20034 18 99)

2 =RAE A B2 A9 Ji7)e] 24 ok T T (HMM: Hidden Markvo Model)oll th-8-8h= 718218 =Ql8hd]
HMM £9 A3ol= HMM 49 S0 HMM 7H53] 2] o8 EdsdR 7Hgsta 7|89 M4 &7 27 3 4
FABH) HMM 7H5 21§ WA o2 FRshe WS AT Al e o414l Mo dis) A (delta) A48
3L o|E o) @38l HMM 715 E HHESte) ERISH: olrt. ola|g e HMM 71529 3 HMM 7j4:9}
2502 AgroRH 7129 stejue] 24 Wi} w)E] (Viterb) Ye)Fo] 2 WSiglo] S/ d14)o) BFHoR
289 4= 9o} AP uPY-& 7|E 9] 28 (segmental) 4 25 27 T3 Wy} vl nsted 243 nle}o]g Q] A7t
AaEen i Rdo) 3 FeEE o 8R A= A4 o) TFEA oA AUFE ARF o G ¢
Tt HMM 73X & o83t HMM 7]8te] 344 Q14719] 5 H7HE A3iM O5 228 4 A3 & dAIgg 4383
A3 HVM 88 HA3S ol%ﬁ' 24 U4 AlLgo] dlojxejQ) AAREY &4 4] 5o] o e BoEd
A whEe 7189 & BF oF T 9o v|3je] FHE7] ZHAG gt 6 4%t 4 U2 AF FAS
Bojge

4o 2Y njnE vdy i £F oF 41FE HMM IE 24, AR As

Fagol g/dAe] £of (2.5)

In this paper, assuming that the score of speech utterance is the product of HMM log likelihood and HMM weight,
we propose a new method that HMM weights are adapted iteratively like the general MCE training, The proposed
method adjusts HMM weights for better performance using delta coefficient defined in terms of misclassification
measure, Therefore, the parameter estimation and the Viterbi algorithms of conventional HMM can be easily applied
to the proposed model by constraining the sum of HMM weights {o the number of HMMs in an HMM set, Comparing
with the general segmental MCE training approach, computing time decreases by reducing the number of parameters
to estimate and avoiding gradient calculation through the optimal state sequence, To evaluate the performance of
HMM-based speech recognizer by weighting HMM likelihood, we perform Korean isolated digit recognition experiments,
The experimental results show better performance than the MCE algorithm with state weighting,

Keywords: Hidden Markov modeling, Minionum classification error, HMM likelihood weight, Delta coefficient
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Fig. 1. Block diagram of HMM weight estimation.
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"able- 1. Word classification rate (%) for loss functions in
conventional HMM recognition system.

Data ME SIG | SIG+WL| LIN | LIN+WL
Treining | 9840 | 9858 | 9858 | 9858 | 98.71
asting 98.00 | 9800 | 9800 | 98.00 | 98.00
LIG: sigmoid loss function

JN: inear loss function
WL weighted likelihood of correct class
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Table 2. Word classification rate (%) for loss functions in
state-weighted HMM recognition system.

Data MLE SIG [SIG*WL| LIN | LIN¥WL

Tralning ( 9840 | 98.54 | 9854 | 9844 | 9856

Tessting | 9800 | 9817 | 9858 | 9800 | 9850
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Table 3. Word classification rate {%) for different weighting
factor k of correct string model.
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Tessting | 98.17 | 9825 | 9825 | 9825 | 9850
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Fig. 6. Word classification rate (%) versus the number of
iterations in HVM-weighted HVM recognition system.
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