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Unsupervised Construction of Speech Recognition
Lexicon from Speech and Text

GAKUTO KURATA,' SHINSUKE MORI,? NoBuyasu ITont!
and MASAFUMI NISHIMURA !

When introducing a Large Vocabulary Continuous Speech Recognition
(LVCSR) system to a specific domain, it is preferable to add the necessary
domain-specific words and their correct pronunciations selectively to the lexi-
con. In this paper, we propose an unsupervised method of building a domain-
specific lexicon in the Japanese language, where no spaces exist between words.
In our method, by taking advantage of the speech of the target domain, we
selected the domain-specific words from among an enormous number of word
candidates extracted from the raw corpora. The experiments showed that by
exploiting the acquired lexicon, whose size was negligible, an LVCSR system for
the target domain was constructed efficiently and its performance was superior

to the performance achieved by the conventional method, in which new words
were acquired based on the results of automatic word segmentation.
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Fig.1 Overview of proposed method.
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Fig.2 Extraction of word candidates.
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Table 2 Overview of the training corpus for AM.
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Table 3 Overview of the training corpus for general LM.

ooooooooo
ooooooooo
oobooooOoooooo

46,022,380 00
24,442,503 0 0
45,402 00

04 0O00ODOAOCOOODOPOOOODOOOOOODOOOOO LVCSROOOOOOO
Table 4 Comparison of initial and purified LVCSR systems using proposed and conventional
method.
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Table 5 Example of proper and improper acquired lexicon.
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Table 6 Accuracy of acquired lexicon.

1000000000000000 oo
0oo 1000
B | DOOO | 88.5% (416 / 470) | 74.2% (302 / 407) | 81.9% ( 718 / 877)
0000 | 96.0% (972 / 1,012) | 74.4% (892 / 1,199) | 84.3% (1,864 / 2,211)
G | 0000 | 765% (151 / 198) 55.3% (225 / 407) | 62.1% ( 376 / 605)
0000 | 82.6% (404 / 489) 57.4% (843 / 1,469) | 63.7% (1,247 / 1,958)

oo oa

gooboloooooooooooboooooobooooouoooboooboboboenOobOOOO
goboodoooooboooooboooooboooobooobooboooobooboOoobboOoooo
gobooboooooooobooooboooobooOobooooooboboOooobooooooooboo
gboboobooodboooodoooobooooooooooooobooobooooonDa
gooooooooooobooooooooboooooobobooooooboboooDoboo
gobooooooooooooooboooboboooobOooboooDbbOOobobOOooDOo
ooooooooooooboooOoooooooobo LMOOOOOOOOO0OOO00000
goboooooooooooooo
gobooool1booooobobooooooooobo1obobo0oobooooboooooDoboo
goooooooooooooooobooboboobooooobobooooooooooDo 100

000oooooog Vol 49 No. 8 2900-2909 (Aug. 2008)

gooooooooooobooooooooboboooooobooooooMOODDO
goooboooodooooobcoooooboobooboobobobOooooobooOobOooooooDn
gobobooooooobobilooooodoooobooboooooboboooooboooooooooo
gobodbodobooobooobooooobooobooooooo
gobooboooooooooobocoooooboooboOoboboOooooooOobooooooooo
goboodoboboobooobooooobooobooooooo

5. 0 0004

LVCSROOODOO0OODO0000000000000000000000000000
000000000000 00000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000

0000000000000000000000000000000000000000
0OLVCSRODODODOOOOOODDOO0OO000D0DD IVCSROOOOODODOOO0OO
000000000000000000 LVCSROODODOOOO0O000OO00000000
000000000000 00000000000000000000000000000
000000000000 0D LVCSRODDOOOODODOOO00OO0OD0000D0000Dn
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000

0000000000000 000D0000000D0000D000000000000
000000000000000000D0000000000D0000000000000
000000000000000000000W? 00000000000000000
000000000000000D00000000000000000000000000
000000000000 000000000*0000000000000000000
oDooog

00 000D000D0O0000D0O00D0O000000000000

x1 00000000000000000000

(© 2008 Information Processing Society of Japan



2908 ODOO0OOO0OOOOOOCOOOOOOOOOOOO

g o 0 0O

1) Glass, J., Hazen, T.J., Cyphers, S., Malioutov, I., Huynh, D. and Barzilay, R.:
Recent Progress in the MIT Spoken Lecture Processing Project, Proc. INTER-
SPEECH, pp.2553-2556 (2007).

2) Kawahara, T.: Spoken language processing for audio archives of lectures and panel
discussions, Proc. ICKS, pp.23-30 (2004).

3) Miyamoto, K.: Effective Master-Client Closed Caption Editing System for Wide
Range Workforces, Proc. UAHCI, Vol.7 (2005).

4) 00D0000LOU0O0O000OO0O0O0O0LO00D0OO0O0LO0O0O0ODLOODOUODOO
0000000000 000Ooon2005-SLP-59-19, pp.109-114 (2005).

5) Chen, S.F., Kingsbury, B., Mangu, L., Povey, D., Saon, G., Soltau, H. and Zweig,
G.: Advances in Speech Transcription at IBM under the DARPA EARS Program,
IEEE Trans. Audio, Speech and Language Processing, Vol.14, No.5, pp.1596-1608
(2006).

6) Soltau, H., Kingsbury, B., Mangu, L., Povey, D., Saon, G. and Zweig, G.: The
IBM 2004 Conversational Telephony System for Rich Transcription, Proc. ICASSP,
Vol.1, pp.205-208 (2005).

7) Bellegarda, J.R.: Statistical Language Model Adaptation: Review and Perspec-
tives, Speech Communication, Vol.42, pp.93—-108 (2004).

8) Janiszek, D., Mori, R.D. and Bechet, F.: Data Augmentation and Language Model
Adaptation, Proc. ICASSP, Vol.1, pp.549-552 (2001).

9) Nagata, M.: A Stochastic Japanese Morphological Analyzer Using a Forward-DP
Backward-A* N-Best Search Algorithm, Proc. COLING, pp.201-207 (1994).

10) 00 0000000000000 00ODO0O00DOOVol4l, No.11, pp.1208-1214
(2000).

11) 0 0OO0O00O0OO0OOOOOUOO0OOO0OOOUOOOO0OOO0OOO0OOOOOOOOO
0 000 0 2006-NL-173, pp.67-74 (2006).

12) 00 000 00O0U0ODUOOON-gramUJ000000000O0O0ODOOOOOOO
0000000000000 000000000Vol47, No.6, pp.1793-1801 (2006).

13) 000000 0OoOoooUoOoOoOoOoUOOOOOO0OOOOCOOOOOOOO
0000000000000 000Vol.J90-D, No.9, pp.2530-2540 (2007).

14) 000000000000 UO00O0D0OU0O0ODOO0D0OUOODO0ODODOOOOOO
0000000000000 00000 Vol.J84-D-11, No.11, pp.2371-2378 (2001).

15) Do0oooUoUoooooUoOooooUoOooOoooULOOoLooLDoUoooo
do000o00o0bO0o0b0000DOU00DO0oO0b0o0OO0O0b00O0ODOdOdVol.J87-D-IT,
No.12, pp.2104-2111 (2004).

16) Bazzi, I. and Glass, J.R.: Modeling Out-of-Vocabulary Words for Robust Speech

000oooooog Vol 49 No. 8 2900-2909 (Aug. 2008)

Recognition, Proc. ICSLP, pp.401-404 (2000).

17) Bazzi, I. and Glass, J.R.: Learning Units for Domain-Independent Out-of-
Vocabulary Word Modelling, Proc. EUROSPEECH, pp.61-64 (2001).

18) Bazzi, I. and Glass, J.R.: A Multi-Class Approach for Modelling Out-of-Vocabulary
Words, Proc. ICSLP, pp.1613-1616 (2002).

19) Galescu, L.: Sub-Lexical Language Models for Unlimited Vocabulary Speech
Recognition, 1 0000000000000 OSP2002-30, Vol.102, No.108, pp.37-42
(2002).

20) Deligne, S., Maison, B. and Gopinath, R.: Automatic Generation and Selection of
Multiple Pronunciations for Dynamic Vocabularies, Proc. ICASSP, Vol.1, pp.565—
568 (2001).

21) Maison, B., Chen, S.F. and Cohen, P.S.: Pronunciation Modeling for Names of
Foreign Origin, Proc. ASRU, pp.429-434 (2003).

22) Bodenstab, N. and Fanty, M.: Multi-Pass Pronunciation Adaptation, Proc.
ICASSP, Vol.4, pp.865-868 (2007).

23) Nuance: IBM ViaVoiced O O O O O [ http://japan.nuance.com/viavoice/0 O O
2008-05-11[1

24) 0oO0oUOoU0OO0DOUOOOO0OUOU0OO0ODOUOOOOOOUDOOOOOn
0000000000 Vol.J81-DII, No.1, pp.10-17 (1998).

25) 0 0D000000O0O0O0UOUOOO0OO0O0OO0O0OO0OD0ODO0OOOO N-gramOOO
0000000000000 Vol.48, No.2, pp.892-899 (2007).

26) Feng, H., Chen, K., Deng, X. and Zheng, W.: Accessor Variety Criteria for Chinese
Word Extraction, Computational Linguistics, Vol.30, No.1, pp.75-93 (2004).

27) 0000000000000 0O00D0O0O0D0OUO0DO0DDOUDOOODOOO
000000000 Vol.J83-DII, No.11, pp.2473-2480 (2000).

28) oOooOooOooUOoUOoUoUoUOoULOUODUOOUOUOOUOUOOODOO
0000000000 Vol.40, No.4, pp.1395-1403 (1999).

29) Asahara, M. and Matsumoto, Y.: Japanese Unknown Word Identification by
Character-based Chunking, Proc. COLING, pp.459-465 (2004).

(0020010 10000)
(0020050 8000)

(© 2008 Information Processing Society of Japan



2909 ODO0OO0OOO0OOOODOOCOOOOOOOOOOOO

oo ooboooo

20020 00000000000000D20040000000000AO0
goooooooooooooooooocboooooboobobboouobooo
goboooboobooodoooooobodoboooooooboooooobooo
goboooobooooboobooooo

g gooocooon

1998 b0bo0oooooooooooooouoboobooooooon
goo00o0o020070 50000000000000000C0C0O00OO0OO
ooooowyroooooooooooooobobboboobobooo

000oooooog Vol 49 No. 8 2900-2909 (Aug. 2008)

o0 ooboooo

19820000000000000000001984 000000000
goboobobodoooooooooooooooooooboooooooooo
gbobooooooboooobooooooooa

o ooooooo

1981000000o000ooooooooobe3uuoooooon
gobooocoooooobooooobooooboobOboOOboOoOobooobooo
gobooboooooooooooobooooooooooooobooboOoon
goboooooooobobolesoooooooooooosnnooono
gobobooooooboooooboooooooobobooobooooo

(© 2008 Information Processing Society of Japan



