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Abstract

Abstract

In this dissertation, research on acoustic modeling for dialectal Chinese
speech recognition based on a small data set is focused on. In combination
with a standard Chinese recognizer, two objectives are set for dialectal
Chinese acoustic modeling. One is how to make full use of a small dialectal
Chinese data set (less than one hour); the other aims to improve the
performance for dialectal Chinese speech recognition significantly while no
degradation for standard Chinese speech recognition occurs. Some
contributions of this dissertation are listed as follows:

A weighting method, improved context-dependent weighting (ICDW)
method, is proposed on the basis of classical context-dependent weighting
(CDW) method. The ICDW method can deal well with the illegal
combinations of Initial and Final for a certain syllable in the lexicon.
Compared experimentally with the lexicon from the standard Chinese
recognizer, a relative SER reduction of 12.4% was achieved by the ICDW
method on dialectal Chinese, meanwhile, no degradation was caused by the
ICDW method on standard Chinese.

A novel, simple but effective acoustic modeling method, state-dependent
phoneme-based model merging (SDPBMM), is proposed. The SDPBMM can
increase dramatically the coverage of standard Chinese acoustic model; as a
result, some significant improvement for dialectal Chinese speech recognition
is achieved while no degradation for standard Chinese is introduced.
Experimentally, compared with the standard Chinese acoutic model, on the
one hand, a relative WER reduction of 50.4% was achieved by the SDPBMM
on dialectal Chinese; on the other hand, a relative WER reduction of 32.3%
was also achieved by SDPBMM on standard Chinese. In addition, the
SDPBMM outperformed some other acoustic modeling methods on the basis

of adaptation, retraining or interpolation.
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Abstract

Some research on pronunciation modeling for dialectal Chinese based on a
small development data set is carried out. To deal with data sparseness in the
process of pronunciation modeling, a recognition network generation method
based on a certain distance measure is proposed. The method is adopted 1) in
the generation of dialectal Chinese lexicon; 2) in the SDPBMM acting as one
of the two merging criteria.

One side effect of SDPBMM is Gaussian mixture expansion problem. To
solve the problem, selective-SDPBMM is proposed which can differentiate the
states that need merging from those that need no merging in accordance with
some certain distance measures. The selective-SDPBMM can decrease the
scale of Gaussian mixtures while it brings no performance deterioration for

both dialectal and standard Chinese speech recognition.

Key words: dialectal Chinese; continuous speech recognition; acoustic

modeling; pronunciation modeling; a small development data set
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A2
A2
19.3% MBN  WDC

Huang 2004

89



A2

TEST MBN TEST SH

SER
TEST_MBN TEST_SH

30.5% 49.8%

DEV_SH

mono-XIF
mono-XIF TEST MBN  TEST _SH
A3
A3 TEST MBN TEST SH
SER
TEST_MBN TEST_SH
78.4% 54.1%
A.3 SDPBMM
SDPBMM
A3
Li 2003

2=0.72

SDPBMM  A=0.30
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A3

0.736 c 0.546 c
c ch
0.264 ch 0.454 ch
0.572 en 0.564 eng
en eng
0.428 eng 0.436 en
0.731 ia 0.797 ie
ia ie
0.269 iang 0.203 ve
0.764 ii 0.571 i
i iii
0.236 iii 0.429 iii
0.432 in 0.333 in
in ing
0.568 ing 0.667 ing
0.729 ] 0.477 sh
s sh
0.271 sh 0.523 ]
0.753 uan 0.624 zZ
uan zh
0.247 an 0.376 zh
0.750 ve 0.716 r
ve r
0.250 ie 0.284 1
A.4 SDPBMM
SDPBMM
2005
A.4.1 SDPBMM
DEV_SH AM3
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AM2 AM4 SDPBMM AMI
4.4
MLLR MAP MLLR
TRAIN MBN  DEV_SH
1=0.72 A.l TEST MBN  TEST SH
AMO
& 550
< m| ]
2 500
450
40.0
350 F
30.0
25.0
S N Q N S
& & & = &@\
@
%QQ
A.l
A.l 4.4 SDPBMM
1. AMO
SDPBMM 49.8%
42.7% 14.3%
1.4%  0.9%
2.

SDPBMM



A.4.2 SDPBMM

SDPBMM MLLR
SDPBMM
MLLR SDPBMM+MLLR AMS5 MLLR
SDPBMM MLLR+SDPBMM AM6

A4
A.4 SDPBMM
SER
SDPBMM+MLLR MLLR+SDPBMM
AM5 AM6
TEST SH 40.8% 41.8%
A4 SDPBMM  MLLR
SDPBMM
SDPBMM-+MLLR SDPBMM
SDPBMM 2005
5 CER
A4
A.4 SDPBMM
CER
TEST_MBN TEST _SH
AMO +LM 39.4% 61.8%

SDPBMM AM1 + LM 38.7% -0.7% 53.1% -8.7%
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14.1%
1.8%
A.43
SDPBMM MLLR
2005
2005 MLLR
1.1 2005
AUP DEV_SH
TEST SH A5
A5
CER
SDPBMM+MLLR+LM +MLLR+LM
2005
TEST SH 49.8% 52.4%
2005
5.0%
A.5
SDPBMM

14.3% 14.1% SDPBMM
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