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Abstract A suitable task domain for speech recognition and speech dialogue systems used in a real environment
is important. It is indispensable to popularize such systems so that its technology can easily be applied or enhanced
to a required task. When a new task is added to an existing speech dialogue system, discrimination of the domain
and construction of new dialogue strategy are needed. In using a new statistical language model, a large amount
of corpus is needed and it takes much time to produce it. We propose a technique that can add a new task easily
by introducing a network grammar to an existing statistical language model-based speech dialogue system. The
proposed method can realize domain discrimination and speech recognition with high accuracy. In the experimental
evaluation, more than 90% of domain discrimination and word recognition rate are realized. The effectiveness of
the proposed technique is confirmed.
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Fig.2 Procedures of adding task domain
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Table 2 Experimental conditions
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Fig.3 Grammar's upgrade procedures
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FURMBLELTRBYBMULAI L »OBENTAS F AL
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L2»L, 1 AEOEHTUHETF VL5 38%D BH/EN[H
ERons. FA4MBETCOEHFTRAITICKRELRER
%<, SEAEHNDEHFT4RIBOETFTIVED 3.3%MELE. £
PRI 2 BB DPEOEFIAE ) FFEARA I T R4 L —EDEE
LoTw{EmMPRLN/A. 2% ), 1EBED 100 XDET—
YEBEIETVERHT AL THIRZBREBOHENE

%3 HUFHT— 5B EFAOHELEE (%)
Table 3 Word recognition rates (%) for individual data sets when

using each model

Model Initial 1 2 3 4 5
445 90.3 86.7 876 864 859
526 854 90.1 90.7 90.7 87.3
50.8 818 86.1 914 91.2 917
488 80.5 84.7 84.2 90.0 90.0
440 804 837 827 86.0 8938

48.1 83.7 863 87.3 889 889

Data set

[SAR - IV L

Average

4 BUEHHT— 5128 BEFAMNOZHE (%)
Table 4 Accept rates (%) for individual data sets when using

each model
Model Initial 1 2 3 4 5
1| 279 895 895 89.5 895 895
2| 333 806 946 957 957 95.7
Dataset {3| 289 71.1 756 87.8 878 878
4| 28.6 75 86.9 88.1 97.6 97.6
5| 293 783 826 826 837 913
Average 296 789 858 887 909 924
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£5 SEHAT— 5B LEFLOKRMEE (%)
Table 5 Out of vocabulary rates (%) for inidividual data sets

when using each model

# 8 Grammar O EH I ) 2 DD F
Table 8 The other evalation according to upgrade of grammar

Model Initial 1 2 3 4 5

1{ 47 04 04 04 04 04

2] 41 07 00 00 00 00

Dataset {3| 41 07 05 05 05 0.5
4] 49 1.3 09 09 02 02

5( 47 11 09 09 09 07

Average 45 08 05 05 04 04

£6 KHEHFAF—5IBIILEFLHON—TL XL T 4

FA Rty b BEARIER
Bt Grammar
A A 1% TR (%) KHBE (%) S—-TLFii4
Initial 23 3.0 27.5
1 75 0.6 43.5
Model 2 79 0.6 64.8
3 82 0.6 67.9
4 84 0.6 68.1
5 85 04 69.7

Table 6 Perplexity for inidividual data sets when using each

model
Model Initial 1 2 3 4 5
1| 349 513 71.0 73.8 75.1 784
2| 300 529 81.1 87.6 883 91.1
Dataset | 3| 387 630 96.0 932 944 985
4] 275 542 850 894 849 875
5| 314 623 888 928 941 96.5
Average 325 56.7 844 874 874 904

LNTHEY, IVHEEOBVEFTLVRETAREIRLINE(D
T3 2BEITEL VW g hor. $/-%K8LD,
TUDEFIMNE) XEHTEFA M2y F OFBEIINERM
LU, *HBERIRDT2EREHE. LHL, S—FLx
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Table 7 Word recognition rates (%) according to upgrade of
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P77V | Grammar | N-gram | Grammar | N-gram
Initial 47.8 4.4
1 85.3 26.6
2 84.4 25.7

Model 71.2 93.8

3 84.7 26.0
4 84.7 32.5
5 88.0 31.6
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F9 BMESENICLAENRTA—FIIBITE FAL VHBIE (%)
Table 9 Domain recognition rates (%) according to every param-

eter when being most suitable threshold

FAMEY b BRARIRR 1irEscA
Model Initial 1 5 |Initial 1 5
'''' AM 65 87 90| 66 75 75
LM 95 95 95 88 88 88
CM 75 77 83 66 7772
1 / nodes 78 96 95| 35 36 39
AM+LM 79 92 93 82 90 88
AM, AM+LM 86 98 94 89 90 90

AM, AM+LM, CM 90 99 94 90 91 91
ALL 89 95 95 94 93 91

10 MRREILC & BV 2487 2 — 51281 B BHRME (%)
Table 10 Word recognition rates (%) according to every param-
' eter when being most suitable threshold

FALEo b BeIRR 7T EB < A
Model Initial 1 5 | Initial 1 5
T AM 707 855 89.9| 785 86.7 85.0
' LM 199 907 920| 90.9 909 909
.. CM 537 865 90.4| 755 867 85.0
.~ 1/ nodes 604 853 902| 552 628 67.6
% AM+LM 655 847 902| 89.1 915 915
T AM, AM+LM | 539 847 902| 885 915 912
~ _AM, AM+LM,CM | 578 849 902| 903 915 917
T ALL 199 917 938| 926 926 915
6. ¥ & B

= N-gram 1225 € BEOESEMFEVAT LTI LIRS P
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