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Speech Starter: Speech Input Interface Capable of
Endpoint Detection by Using Filled Pauses

MasaTAKA GoTO,t KOJI KITAYAMA,tt* KATUNOBU ITOUtt#%
and TETSUNORI KOBAYASHI

This paper describes a speech interface function, called Speech Starter, which enables
noise-robust endpoint (utterance) detection by having a user utter a filled pause (a vowel-
lengthening hesitation) at the beginning of each utterance. Most current speech recognizers
first detect a utterance with its endpoints and then recognize the detected utterance. When
speech recognizers are used in a noisy environment, a typical recognition error is caused by in-
correct endpoints because their automatic detection is likely to be disturbed by non-stationary
noise. Speech Starter enables a user to specify the beginning of each utterance with an in-
tentional filled pause (e.g., “er...”), which is used as a trigger to start speech-recognition
processes. Because a filled pause contains a lengthened vowel with high power and can be
detected robustly in a noisy environment, practical robust endpoint detection is achieved.
Speech Starter also offers the advantage of providing a hands-free speech interface with a
microphone only, and it is user-friendly because a speaker tends to utter filled pauses at the
beginning of utterances when hesitating in human-human communication. Experimental re-
sults with seven different noisy environments show that Speech Starter achieved the higher
detection performance than conventional endpoint detection methods, especially at the SNR,
of 10dB.
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Fig.1 Determining the beginning of an utterance.
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o ¥—TU—Flar¥a—¥]| % 5HEF L7155
Ik 16) TiE, HARBOBHAERFICBIT50% &8
(%) OB HBEEEZRAELTBY, 208
RiCENE, BISHBETHORE [2—1 T, 20
RIZ [HO—] B HBAT B LFFPEH, FET
COREFROWMEOHRBEEOL (H6:4) 28D
®C, (2] 2655, [do—] % 455, T
Bolbill, ¥-7U—FEHWLHFETHE, [bL
HLl & [av¥a—%] 0 28EY 5 BETOING

TarZEELT.

RIZ, BFAY — 5 OFHED =0, WEL-AF
PRI & BEEZERE LT 1 DDBAI & 2 5EE (BAE
) RERLE. F—U—-F2RVWAFEDLDICD
FI#EIC, F—7— FLHEFELEEL T 1 O0OBMRE
FUERL L7z, EROBEFOBICE, BBEEEeTICE
BLTREFLAIICHIZS LS, BRETISEA
ENDWEICERRGER L (2L, #t ms
DENEEFRASNEWE, BELIHETRER
KHZ 25720, BRICHZ A5 X9 ICRIT8#ELT
L), mwﬁ&@%mT yioid, HERZFO
FEHNSERE LTHWIE L W, 2L T, BERHE
BHOMEEFMTE S L)1, ThoDBEMEREED
HICs BEOEFZ/ALZSLERE L. 2I LT,
50 18 D BALFE %%@#Lt B -5 % 3 BIEER
L, ZoEH 1, BEHELOEEORF AR,
mﬁ#é4o@%ﬁiﬁ$m$&fﬂLf%b BE
KB OMRRICER T Y CAFHEF TR L 2 5.

Fhhb, ERLALEET— 2, THO 7 EHE
DOEBBEMET % 5 EIED SNR (0, 10, 20, 30,



Vol. 48 No. 5

2007

£ U

F-measure

SNR10dB |-
[E=] SNR 20dB
SNR30dB |+

(d)
Noise Data

(@

8 7HHE ((2)~(g)) PEEFMET CoFFRLRME | EERHREICBITL 5 o0
W9 7H 5 M4 (0, 10, 20, 30, 40dB) ® SNR T 10 ADFEF I3 2R
OFHMEEFEL, FIUHHT 2 EIERY 10 AORFORTORKEL B/MEZET

Fig.8 Filled-pause detection rates with seven different noisy environments.
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