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Domain-independent Spoken Dialogue Platform for Database Query

Using Key-phrase Spotting Based on Combined Language Model

KazuNoORI KOMATANI,* HIROAKI KASHIMA, % KATSUAKI TANAKAT.EC
and TATSUYA KAWAHARAf®

We present a domain-independent platform of spoken dialogue systems for database query.
Conventional development of speech interfaces involves much labor cost in either describing
task grammars or collecting domain corpora. Our platform generates a lexicon and a language
model of key-phrases based on task description. The generated grammar is combined with
the word 2-gram model trained with similar domain corpora. Flexible speech understanding
is realized by spotting key-phrases based on the combined language model. We applied this
platform to hotel search and literature search tasks. The experimental evaluation on the gen-
erated hotel search system shows that the key-phrase spotter using the combined language
model improves the semantic accuracy by 15.5% compared with decoding the whole utterance
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using a fixed grammar.
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Fig.1 An example of database.
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Fig.2 Outlook of GUI (hotel query system).
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Fig.3 Overview of domain-independent platform of
spoken dialogue interface.
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Fig.4 Overview of generation of task description files.
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Fig.5 Outlook of GUI for task description.
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Fig.6 An example of generated grammars for the
location.
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Fig.7 Overview of domain-independent spoken dialogue
engine for database query.
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Fig.8 Concept of combined language model.
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Fig.9 Overview of key-phrase spotting method based on
combined language model.
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Table 1 Specifications of two generated systems.
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Table 2 Classification of user utterances with/without
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Table 3 Specification of training corpora for 2-gram.

oooo 0000000 | 00000
ATR-SDB 136,051 3,430
ATR-SLDB 37,552 2,015
RWC 34,762 2,418
oo 208,365 5,432

0000000 6650000000000000 797
000000000000000000000000
0000 triphone HMM'® 00000 ODO 2,03201
00000 1600000000

0000000000000 0000000000
0000000000000 000000000
00000000D000000000 2-gramO000
00000000000000000000 00
000000000000000000000000
00000o0ooDoDOO0

00 2gram00000000000000000
O0ODOATRODOOOOOOOODOOOO ATR-SDBO
ATR-SLDBOO RWCOOOOOOOOD OO RWCO
000000000000000000000000
020000000000 000000 5432000
0000 3M0000000000000000 712
0000002gam0000000000000O
000000 6,1240000000000002-gram
00000000000000D0000000000
00000000 Witten BellD ODODOOOOO
00000000000000000000

000000000000000000000000
0000000 0000000 False Acceptancd]FA D
0O0000do Slet Error0 SErr00 000000

FA_DDDDDDDDDDDDDDDD
o ooooooooo

goboooooodooo

SErr=1-—
Jooooooooo

oobooooooooobo3sbcooooooboooo

gobooooooooboooooocOoooooboooo

gooooooo

o JO0OO0OOOOODOODOOOODODODOOO
gooog

e 000000 DODDODOOUODOODOODOODO
gooooooooo

o JOOOODOOODOODLOOOOOODOOOOODO
gooogo

oooooooooooocooboboiooboo



1340 goooooooo

May 2003

04 00O00O0O0DOOCOOOOOOOOOOOOOO FA+SErrQO
Table 4 Comparison of various language models in speech understanding error rate (FA+SErr).
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Fig. 10 Example utterances at the hotel task.
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Table 5 Effect of 2-gram in the combined language
model.
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