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Detection of Japanese Self-Collections using Acoustic Information
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Detecting self-corrections or speech-repairs is an important task in spoken dialog systems. This paper reports
experimental result to detect self-correction by using only acoustic information, such as pause length, pitch and
energy. Our detection method is based on pause detection, because 99% of self-corrections entail a pause at their
interruption sites. The CART and SVM method are used to decide if a detected pause is a self-correction or not.
We achieved a recall of 77.9% and a precision of 2.58%, showing the limitation of self-correction detection with

only acoustic information.

1. O00OoOd

0000000000000 00000000O0DO0ooon
00000000000 0O0O00O (self-correction, speech-
repair) 00 0000000000000 0O0O0OOOOO
gooooo0opooooOooooUoooooooooooo
O0O0O0OHIndleODODODODOODODODOOODODOOODO
00 [Hindle 83, Bear 92, O’Shaughnessy 92, Nakatani 93,
Kikui 94, 00O 94, Heeman 97, O 97, OO 98, Core 99,
Spilker 00, Funakoshi 02]0

J00000000000000ONakatani 00O Repair Inter-
val Model(RIM)[Nakatani 93] 0000000000000
O (cf.[Funakoshi 02))DRIM OO0 0000000000OOOO
Interruption Site(IS: 0 1 00)000000 0 REPARAN-
DUMODISFLUENCYOREPAIROOOOO 30000 (O
ooooo 10000 [ a0 ]efO .. ]p 000000
0)00000000O000O00ISo REPARANDUM OO
OOOOO0DISFLUENCY OOOOOGOQO

00000, IS[000 000]4 4000, 000

O 1: Repair Interval Model [Nakatani 93]

000oo0ooOoo()ooooooo dsoooooo)o
(2)000000000000000 (REPARANDUM OO
0000000 REPAIRODOODODOO)O@E)0DOOOO
00 (REPAIR OOODISFLUENCY OO OOO)OO 300
goooooooooboooboboooboooooooboooboooan
goooooooooooooooooooboooooooon
gooooooooboooobooooboooobooboooooo
oooo3oooooobooo

2. 0O0O0OO0OooOoo

000000000000000000000 [Bear 92,
Kikui 94 0000000 [Hindle 83,00 94,0 97,00 98,

Ooo:00 000,0 152-852000000000 2-12-1
Jo0oooo oooooo b 8on E607,03-5734-30860
koh@cl.cs.titech.ac.jp

Funakoshi 02]0n-gram 00000000000 [Heeman 97]
gooooobooobooooooooooooooooooon
ooo0o0o0ooo0oo0oooo0ooooUoD (0 ())ooo
O0o00o0oUOoUoOoUoOUOUOUDOUOUODOO (O
(2)) 0000000 0DO0OUOO0OOOODOOODDOOO
gobooooooo

(1) ... arriving Fort Worth twenty two twenty one forty . ..
(21:40, 22:21, 22:40 0 30000000 [Nakatani 93])

() 0000000
(000D000000D00D0000D000000000)

0000o0ooooooooISsgoooooooooooon
0000000o0oUo0ooOoUooooo (Doooo)o
goooooboooooboobooooooobooooooooon
00000000 [Bear 92, O’Shaughnessy 92, Nakatani 93,
00 96]0Bear 000000000 DO0O0OOOODODOOOO
goooobooooooooooobooboooboogooooon
gobooooooooooooboooooooooooooon
[Bear 92|00 0 Nakatani 0O OO OOOO0OOO0OOOOOOO
ooooooooro(oOOoOoO)oooUooooooo
gjodoooooobobobobobobobobbobobboboo
CART (Classification and Regression Trees) O [Breiman 84]
gboooooooboooobooooboooooboooon
O0000000834%0 0000 93.9%0 0000000
O [Nakatani 93]0Spilker O [Spilker 000000000000
Batliner O [Batliner 00] O “Prosody Module” O 0O 0O 49%0O
0000 70%000000000* 0 Batliner 00 Prosody
Module OO0O0O0O0O0O0O0O0O0OOFOOODOOODOODOODODO
goooooooobooboob0negram 0000000000
uoboooooooboooooobooobooobooo

ooooooboooooooooooooooooboboo
goobobooobobbooobbuooobobboooobobo
gooboooooooooooboooobooboooooooon
gooooooooocooooooooooooooooon

x] 0000000000000000000000MM%00000
8%0 0000




The 17th Annual Conference of the Japanese Society for Artificial Intelligence, 2003

0000000000000000000000000000
000000000000000000000000000
ooo
00000000000000000000000000 O L. odbboobobdnoodoooobn
0000000000000000000000000000
0000000000000000000000000000
0*00000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000 -0.910-0.65 ~420-30
e e ~0.6500-0.39 -300-18
000000000000000000000000000 -0.390-0.13 180 -6

oooooooooo -0.1300.13 -60 6
0.1300.39 60 18

3. JOoOooooooon 0.390 0.65 180 30
0.650 0.91 300 42
gbobooooboooobooooobooboooobooooono 09100 4200
o00oo0ooooooooooooooIsocooooooo
oo0oooOO0o00o0ooooISooooooooooooo
000000000000000 9% 0000000000
goooooooooobooboboobobobooooon
00000000000000000000001s000a0
goboooboboobocoooooooooooooooooooo
goooooboooooobooooooooooooooon
goooooooooboooooboooboooooooDooo

oo ooo
oo O oo O
-09100 -4200

O
O

Ol|lo|Nlo|ux|w|o| =]
olo|v|o|o|s|w|io|~O

ooo
00D00000000000000 HammingODOODO . b :
000000200000 15msec000000000000 4. X, LN
0000 100000000000000000000000 y o WOt
0000000000000000000000000000 .
0ooo0oOoO0o0oo
000000000000000000000000000
0000000D00000000000000000000
0000000000000000 £
D0000000000000000000000000 n 4 AV&
00000000 (000 90000000 (000000) g,fr"b/hr—wx/f L
0000D000000000000000000000000 A
0000000D000000000000000000000
000000 200000000000000000000 092 000000
0000DD000000000000000000 (010
0)00100000000000000000000000
0000000000000000000000000000
0oo00oO000o0o

000 (Fo)

0000000 FOOOD000000000 FOoOOOO
0000000000000000000000000000
0000 (0200)0F00000000000000000
0000000000 0000000000000000 ” R
0000000000000000000000000000 ST
ooooooooo o TR L

ooo ;
000000000000 00D0000D000D000o0on N ST
0000000000000000000000000000 EE )
00000000000 00000000000000000 < 451
000000000000 0000000000000000

ooooooooooooOoOO (0300)0 03 000000 (000000 [dBDO0OO0Doon)

x2 0000000O0O0O0OO0O00000O0O0O0O0O000000
*3  http://vision.kuee.kyoto-u.ac.jp/lecture/dsp/pitch/pitchprog.html

®

P 00
8

»




The 17th Annual Conference of the Japanese Society for Artificial Intelligence, 2003

goooooooooooooboobooooooobobobbooo
gooooobooooboocoooooooobOooboboooooo
gooooobooocoooooooooboobobooooooooo
gooooooboooooooooooboooooooooon
gobobooobooooooobooobooooooobooobooon
gooooooooooooooooooooooooooon
gbobOooooboobooobboboOoooooOonoobooOO 25msec
gobooooooooooooooboooooooooooo
oo

4. 0ggg

41 000000000000

0000000 ATROOOODDOO0OO0O0O0O000O00
(SDB) [00 97]0000000000000000000
000000 872000000000000 2420000
111400000000000 1114000000000000
0000000000000000000000000000
0000000000000000 1440000000000
000000000000 IS00000000000000
0009490000 (0000)0 171640000 (0000
0)oooo

0000000D000000D0000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000 (0000)0000000000000000000
000000000000000000

4.2 00O
O000000CARTOOOOOOODOOOOOOOOSup-
port Vector Machine(SVM)[Vapnik 98] 0 0 0 0. CART O
000 00 0Edinbugh Speech Tools **00 0 00 wagon O O
SVMOOOOODDOOOO0OO TinySVM *00000
OUooooooos%00000o0oUooooooo
00000000000o0ooOoooooooOY49n00on
0000000014900 0000000000O0O0O17164
goooogogooooooo0o0ooOoggcCARTOOOO
0144 00000000000SsvMOOOOOO0O0O0oon
0000 30 CARTOOOOOOOOODOOOOoOOoooo
o000oO0o00ooO0oU0bDeMO00O0o0OoOoOoOoOooo
0o0ooooooooooooo
0207000000000000 1600000000000
00000000009 000D000ODbO0ODbO 29800
00000000oooo0oo0ooooooooooooon
000000o0ooooooOooooooooooooon
0o00oooOO0oOooooOOo00oooooOooOooooooo
oooOo0oooooooOoOoooUoUoooUOOoooooo
goo0o0oOoooopoOoOooooOoogoooooooooo
000000000 30000000001490000000
00000 1636400000 165130 0000000000
oooooooo
0300000000000000000000000O0O
000000000 99.1%0000000000000000
O0oddoooDbOO0O00 300000000 ooooooo

x4 http://festvox.org/packed /festival /1.4.3/
x5 http://claist-nara.ac.jp/ taku-ku/software/TinySVM/

02001
000 [ 000000 000 000 [000
CART 0oo 80.1 | 761 | 775
R 779 | 748 | 7538
SVM 0oo 80.0 | 751 | 76.7
0000 772 | 706 | 725
0 3:002

000 [[000 |ooo [o000

CART || 779 | 258 | 733

SVM [ 772 | 235 | 70.8

O CARTOOOOOOOOOQCOODO 14900 1160000
oooooOooooooobooo0oo0ooDon 16336400
4373000000000000000000O00OO0O0

Heeman 0 [Heeman 99) 0000 ATROOOODOOO
0000000000000 00O0o0oDO 718.6%0000
74.9%00000000 (0000 99.8%) 000000000
gooooooooooooooooooobooboooooooon
goooooooooooooooooooboooooooan
gb 3040000000659 00000000000000¢0
dooooooboooooooooooboooooooon
000000000000 0000Spilker O [Spilker 00] O
gooooooobooboooboobooooooooooDooon
gooooooooooooooooooooooooooon
gooooooooocooooooooobocoooooooon
ooooooooooooobooooobooooooooon
gooodad

O0O00CARTOODODDOOOOODOODOOOODO
goooooooooooooooooooboooooooon
gooooooooooooboooooboooooobooooon
gooooobooocooooobooooooboooooooon
gooooobooboobooooooooooooooooon
oo ooboooboboboooboobboboo
oon

5. g

gooooopboboooboooooooboooobobo
gbooooooboooboobooooboooooooooooo
goboooooooooobooboocooooooooooboo
gobooooboooooooboobooooooooboooooboo
O0000000000000CARTOO SVMOOOOO
gooboooooog

gbooooooooooooboboooboooobooo
goooooooooooobooooobooocooooooon
oooooooboooooooooboooocoooooooon
goboooboboooooobooobooboobooooboooooboo
gobooooooboooooobooobooooon

goboooooboboooobooooboboooboobooo
gobooooooooooooobooboobooooooooboo
gooooooooboooooooooooboooooooon
ooooooooooooooooooooooooooon



The 17th Annual Conference of the Japanese Society for Artificial Intelligence, 2003

0000000000000 000000DO[Bear 921000
goooooooooooboooooooooooooooon
goooooboooooobooobooboooooooooooo
oo

gooo

[Batliner 00] Batliner, A., Buckow, J., Niemann, H.,
Noth, E., and Warnke, V.: The Prosody Module, in
Wahlster, W. ed., Verbmobil: Fundations of Speech-to-
Speech Translation, pp. 107-121, Springer (2000)

[Bear 92] Bear, J., Downing, J., and Shriberg, E.: Integrat-
ing multiple knowledge sources for detection and correc-
tion of repairs in human-computer dialog, in Proceedings
of 30th Annual Meeting of ACL, pp. 5663 (1992)

[Breiman 84] Breiman, L., Friedman, J. H., Olshen, R. A.,
and Stone, C. J.: Classification and Regression Trees,
Wadsworth & Brooks (1984)

[Core 99] Core, M. G. and Schubert, L. K.: A syntactic
framework for speech repairs and other disruptions, in
Proceedings of 37th Annual Meeting of ACL, pp. 413-420
(1999)

[0 97] O ODO0OUOUOUOOOOOOOOOOOO,000
000, Vol. 4, No. 1, pp. 23-40 (1997)

[Funakoshi 02] Funakoshi, K., T,
Tanaka, H.: Processing Japanese Self-correction in
Speech Dialog Systems, in Proceedings of COLING2002
(2002)

Tokunaga, and

[Heeman 97] Heeman, P. A. and Allen, J. F.:
tional Boundaries, Speech Repairs and Discourse Mark-
ers: Modeling Spoken Dialog, in Proceedings of 35th An-
nual Meeting of ACL, pp. 254-261 (1997)

Intona-

[Heeman 99] Heeman, P. A. and Loken-Kim, K. H.: De-
tecting and Correcting Speech Repairs in Japanese, in
ICPRS Satellite Meeting on Disfluency in Spontaneous
Speech, Berkeley (1999)

[Hindle 83] Hindle, D.: Deterministic parsing of syntactic
non-fluencies, in Proceedigns of 21st Annual Meeting of
ACL, pp. 123-128 (1983)

[00 96 00 00,00 00,00 00,00 000000
000000000,00000000000 SIG-SLUD-
9601, pp. 55-62 (1996)

[Kikui 94] Kikui, G. and Morimoto, T.: Similarity-based
Identification of Repairs in Japanese Spoken Language,
in Proceedings of ICSLP-96, pp. 915-918 (1994)

[0D0 98 00 00,00 0000000 DOO0OOOO,O
000o00o00Oo, Vol. 39, No. 6, pp. 1935-1943 (1998)

[Nakatani 93] Nakatani, C. and Hirschberg, J.: A speech-
first model for repair identification and correction, in
Proceedings of 31th Annual Meeting of ACL, pp. 200-207
(1993)

[O’Shaughnessy 92] O’Shaughnessy, D.: Analysis of False
Starts in Spontaneous Speech, in Proceedings of ICSLP-
92, pp. 931-934 (1992)

[00 94 00 00,00 0,00 000000000000
00000000000000000000000000,
000000000, Vol. 35, No. 1, pp. 46-52 (1994)

[DO00 9] 000 0,0000,00 00,00 00000
gooooooooooooooooooooo,oooo
0000000 SIG-SLUD-9602, pp. 1-6 (1996)

[Spilker 00] Spilker, J., Klarner, M., and Gorz, G.: Pro-
cessing Self-Corrections in a Speech-to-Speech System,
in Wahlster, W. ed., Verbmobil: Fundations of Speech-
to-Speech Translation, pp. 131-140, Springer (2000)

[0 97 000,000,0000,00000000000
000000000000, Technical Report TR-IT-0222,
ATRODOOODOOOO (1997)

[Vapnik 98] Vapnik, V.: Statistical Learning Theory, Wi-
ley, Chichester (1998)



