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Abstract

The language model plays an important role in the process of speech recognition,
which is used to transform human speech into corresponding text information. In this
paper, some key techniques for language model in Mandarin continuous speech
recognition have been studied. Two main aspects are focused on: the theory and
technology involved in the implementation of the statistical language model; the
utilization of statistical language model in speech recognition and related system. In
detail, the followings are included:

1. A complex strategy for constructing machine dictionary, including a
hierarchical-selecting strategy for basic word items, a merging based new word
discovery algorithm and a maximizing likelihood based synchronous algorithm
for word boundary detecting, is proposed. And then an automatic processing
system for Mandarin corpus and a machine dictionary, namely EasyDic99, are
established.

2. An enhanced version of Katz-smoothing based back-off model is proposed to
amend the computation of the discounting coefficients, decrease the storage space
of n-gram, and reduce the estimating distortion of the back-off probabilities, so
that an applicable trigram can be achieved.

3. A Multi-Active-Stack based Syllable Synchronous Search (MS-SSS) algorithm
for Mandarin pinyin-to-character conversion is presented, in which some
characteristics of the width-first algorithm and the depth-first algorithm are
combined to improve the efficiency of the search.

4. An Integrated Synchronous Search (ISS) algorithm based on the
word-conditioned beam search is proposed and applied in the continuous speech
recognition. A Stage based Look Ahead (SLA) technique and a Language Model
Rank based Pruning (LMRP) strategy is utilized in this algorithm.

5. A prototype of Mandarin intelligent keyboard input method based on MS-SSS,
namely EasyConv99, is implemented.

6. A prototype of Chinese Dictation Machine (CDM) based on ISS, namely
EasyTalk2000, is implemented.

Keywords: N-gram  Language Model, Machine Dictionary, = Modified
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Katz[1987]
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(MAS-SSS, Multi-Active-Stack based
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well(n) well(m)
m,n n m Il n
n
[Ortmanns 96b]

Factorization

47



4.3.2

h,, (Njm) = max p(V\du,v)/er]n%) p(Wu,v) 433
Viterbi
1 N,
1
[(m)= U T(n)
neS(m)
S(m) m
434 4.3.6
{ >0, () m
g, (M) = {nesm 4.3.4
p(Wu,v) m
max g, (n) m
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4.4.4
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6uv,n (t + T) <a- QJV 442
4.4.2
Preemsst] | MLA  Language Model Look-Ahead
4.2.1
4.4.3
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n(s) S

49



n-gram 423
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4.4.3
4.3.3
trigram
SLA Stage-based
Look-Ahead
Qun®) = Qu V)
4.2.1 4.4.2
éuv,n (t)
EasyTalk2000 M

445 ~ 4412
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4.5

0. (t-10)= H(u,v:t-1) n 145
T | Qunt-1S,) -
By, (t—10) =t -1 4.4.6
Qu.a (t,s) =max{a(x,,s|o) - Q,,t-Lo)}  s<M 4.4.7
B, (,5) = B, (t -1 o™ (t,5)) s<M 4.4.8
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Qun (t, ) =max{a(x,,s|o)-Q,,(t-L0)} o>=M  4.4.10
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Pruning
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4.6
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80 C 520

EasyTalk9gl<heng 99l
Pa=B =512 p=200
1
4.1
EasyTalk2000 EasyTalk99
10.8% 11.9%
23.3% 32.1%
17.8% 26.3%
23%
2
4.2 M EasyTalk2000
A B
M 1 11.0% 23.1%
M 3 10.8% 23.3%
M 5 10.7% 23.2%
3
4.3 B EasyTalk2000
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A B

A 100 12.1% 27.3%
B 200 10.8% 23.3%
B 400 8.3% 19.6%
4.4 B, B EasyTalk2000
A B
B, 50 B 150 11.9% 27.2%
B, 100 B 100 10.8% 23.3%
B, 150 pB 50 9.7% 21.8%
4
4.5 EasyTalk2000
A B
LMRP 10.8% 23.3%
LMRP 10.8% 23.4%
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HMM
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1
4.6
LUMLA 250.1 801.7 3.9
SIA M 1 252.9 759.4 3.2
SIA M 3 253.6 681.9 2.7
SIA M 5 260.8 623.5 2.4
2
4.7
LIRP 253.6 681.9 2.7
LWRP 252.4 672.0 2.7
4.5
3

4.1  EasyTalk2000
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