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Barge-in Tolerant Speech Recognition System
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In a barge-in speech recognition system, when the user's utterance and the system prompt overlap, recognition of the user's speech may be
interfered with by echoes of the system prompt.

Toshiba has developed a speech recognition engine equipped with an echo canceller to remove such echoes from the microphone input.  However,
as the echo canceller is not perfect, residual echoes remain in the output signal, and the voice activity detector (VAD) to detect the section appropriate
to the user's speech may misdetect a residual echo.  Consequently, we have improved the VAD to ignore the same frequency components as those
used by the system prompt when calculating voice activity.  The results of experiments assuming vehicle application showed that the word accuracy
of this system for non-barge-in speech is the same as that of the conventional system, while high word accuracy for barge-in speech is also obtained.
In addition, it was verified that the tolerable volume range of the VAD is sufficiently wide compared with the sound volume of the prompt that is actually used.
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Time sequence of newly developed system
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Block diagram of newly developed system
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B H n R
EATRME 74 KUY, i, Sk
HE 2RIV DRLB2HFE (A, B)
Sat TYT S TMBIC 2 1EE
e FEEOBMEPTVEBICRE
BXT4
o B 24 (FFA)
B34, k24 (EFHB)
RENE 50 #8i4% (%13 100 )
BERE | £4,200%5F
HEEH EHAAZRTE 24,200 %E

WHWEA I T IFEEHIC—E

K2, BV THBIOEEERR
Results of word accuracy according to tap count (N)

. HFEIERE (%)
BERER BIA B3R
800 95.74 92.48
500 96.00 93.02
400 96.05 93.07
300 95.98 93.33
200 95.60 93.00
150 95.29 92.29
100 95.10 91.24

32

RZ L Ea1—Vol65No.11 (2010)



R3. YATLBIDBEEIE RS
Word accuracy of each system

(23 23 i RE
SATLA | YATLB | YATL | YAThL
BEEAN Brthl i Brtbl €9
BEREE 95.31 14.43 63.50 96.05

HFRIERE (%) -
BLAHFERR PoE AN 52.26 73.52 93.07

Pl 21T b ra—F vt T (N=400) 72328 AL 72
HE S A74, ROVVADRIEE CEALZRRE VAT LD
FEIEfRR R L 72, ZOREERIITRT,

PERT AT I A EWRFEY AT LD DS, BESFHI§
% HEEIE R, PEbl i 247 ) 7R AT A AD 95.31 %
WXL, Bl A T D WSS AT AT 96.05 % & A4
DOVWRETH D I LATRENTZ, RE VAT LATIRBEH IS
T HAFIDBFRSNIZA, RV AT L EZALD L IR
BRLTWD, HIZ, HEMHIBIRE G RRaR A Gh 72 5 72 380A
AFEFHITHLTD, I—-EIVATFLIF93.07 % DEWIERER RS
CEDHER SNz, TIT, MEVATLATOME TG L HA
AIEFHEDOWFEIE RIS IRA VP OENELTWDLDIE,
BT -l HETHFOOTANRNEEZ SN S,

F72, PRV AT LB, MY AT A, WEV AT LD
5, TaA—F vt I DEAC Lo THEEMENWLETDD
DDOT5TIR%EL, MOkt Z E R 35720 VAD
HOBANGNTH D LOMRTE

3.4 VADDEEFEENOM T

F72, COEENPS, TAOFHERDISEEHE AN A
A2 ERIEBBELRIABUTFTHLEHH L7z, £
CTC COEREEHHEHLIERIEICT5,

CHITHLT, —EVATFLADVAD PIE BT it oTH
323 (VAD BMREE) 235 % DI F %35 &2 1t 4
PHEIERZ 12T 5, N&2400& L, RAIRTEEBRSEMNT,
T & 2 BT O BN T HREEZ LD DI AT
AL, VAD 25T &3 9% 22 51l Ui FH i pr
ZRDIz, FEEROMRE, HRiHEPI, BT R TE
D4 894 dBULT, BB DY 4937 ABULFICR 572,

W OEAT SR THMMEP O LRA88 dBZ B ATV
bo §abL, BEMEHINLREDOF R THNIXVADIX
M FHEEPHN TENMEL, TOZMRETRIZ5% I TTH S,

Zed, i &0 b HE T O H AN &
WL72o SHIZBEHEFOFHEREZ LIFE5% 2 R VEITHER
DRRD, W LI — 2 275 SEHRRITRY,
B OBIEICHEFNAEILTwAEER LN S,

4 BHEHE

ZITE, FAAREEHRTOIE R BRI ATLE, 2O
VAT ADIZDITHFE LI G BRI Y Y T Wz,
COHFHEBRBILY Y VI VAT LARE S EOL - RFIT
BLI—FxrtTk, TITHRK /T a—1T0 L COEf
BVAD &2 T\ 5o BLIRISH 2 A0 E L 72 iR 71
P AMERREMIC X -C, B L T AERET Yy hNEE
RN R LR ISR CE LT TR, MERHEL 2o
ToEIA RIS L EVCIE MR T TEL I L ZMRE L2

F72, VADODIRZONZLINEEFO T RERAL, @HH
bNAZFEROHPHNTHNIL, IBETHFER->THINT AR
E5%PINTHALZERZLNI LT SRV oZH) D
BN L2 X5 28T, mWEAEZERT S,

(1) KEFH, 130, FBIATLETA DVZ VAL, B, BT H0EEYA,
1995, 261p.

(2) Benesty, J., et al. Advances in Network and Acoustic Echo Cancella-
tion. Germany, Springer, 2001, 222p.

(3) ¥R FE, 13 “HIYARFERE R ST Y VOB HA
B 20104EFRFEN UGS &, KB, 2010-09, HARF S, G
5 2-9-2.

(4) Ding, H., et al. "Comparative Evaluation of Different Methods for Voice
Activity Detection”. Proc. of the 9th Annual Conference of the Inter-
national Speech Communication Association (INTERSPEECH 2008).
Brisbane, Australia, 2008-09, International Speech Communication
Association. p.22 - 26. (CD-ROM).

(5) IIARSE—, 13h MEFITONA M EE LIEE T OH A, WE L 2—.
64, 12, 2009, p.41-44.

&4. VADRMRHEEREEHAT HREBEM

Experimental conditions for measuring VAD detection error rate
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