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In thie paper, we proposes a spontaneous speech recognition method which effectively
suppresses false alarms and deletions that are serious problems for speech translation.
Our method (“Generation Driven Speech Recognition (GD-SR)”) generates sentence hy-
potheses from speech recognition results and executes speech recognition again using
these hypotheses as new language constraints. In the experiment, the proposed method
improved 6% in word accuracy and 21% in Japanese-English translation quality in com-

parison with a conventional N-gram based speech recognizer.

OATREFBFRAEMAERR

(©ATR Interpreting Telecommunications Research Laboratories



1 5

1 WO BEREEB .
1.1 Feedback Verification Procedure(FVP) ... .. ... ... ... ... .
1.2 REFE. ..o
2 AERSEEEEAESR (GD-SR)
| BRI EEEMAT (GD-SR) . o
2 GD-SRDEE . ..
3 BRMEVATAME . ...
3.1 First Speech Recognition Module. . . . ... .. ... .. ... ... ...
3.2 Semantic Analysis Module . . . ... .. .. ... L
3.3 Sentence Hypotheses Generation Module . . . . ... . ....... . ...
3.4 Verification: Second Speech Recognition Module . . . .. .. ... .. ..
3 =B
T EBR
11 BISTEE o
1.2 BEREE ..
1.3 TAMNHEET =T .
14 BB . L
1.5 FEBRER ..
2 e

4 FeHESEOFAR

1
5 BiEF
ZE

T LD ESREOFE

v

v

Vi
vi
vii
X
1X
X
1x

X111
Xiil
X111
Xiil
Xvi
XV1
XVl

xx1
xx1

xXx11

XX111



2.1 BERTFIE vi
22 GD-SR ............. e e vi
2.3 The processing flow in GD-SR . . .. .. ... .o L vii
2.4 first speech recognition result . . . ... oL L oo xi
2.5 semantic analysis results . . ... . L X1
2.6 sentence hypotheses . . . .. .. ... . . ... x1

1



FERX

3.1 FEULEES xvi
3.2 WORD ACCURACY . . . . s Xix
3.3 LANGUAGE TRANSLATION RESULTS. .. ... ... . . .. . . ... X1X

i1



e
o
g

2

1 HMREOE=EHRY

E%ﬁ&%ﬂ%t%yxTA%% L BE4A. RV IIERLMEE R D,

WXL B DI ik%<20®ﬁﬁ@#%5010 ITEBEEA R LSS5 A,
%71oi?%kﬁﬁ@ﬁ%@%ﬁié@f?ﬁﬁ@tDf%ofﬁﬂﬁﬁ%éi5K¢éﬁ
[, Thb, SNEWEICT LT, ZLOFEVREINTnS, LaL, EHE50FFIZEL
THFORENS L, THERHDSELEFO—FOBREOMEEZHETHWTHY., L7
LYY AT AEEOEANMERHETIOINIE 2o Tnd oz,

ik%ﬁﬂpﬁtgﬁkﬁ%&%% Litﬁ®/XTATH\%%@T%T%EﬁLE
I E R LW TE RN, EELRIAT Y FIRINSBETH S, flzid, FOHE
BWEBENHTELRL LD L) BEELZEATCHRESEAFTFR R VAT LR, Epm%/
AFADPKI LD L WEHEE ) AOMLIIN) LTWEERBREI AT EL, vkl
Sz vy,

LI IATYFEBETAREND—DIZ, VAT ALRKEEBE L LTIy Sy
vz EF-M%& SEMEOREIZBRETHI L ThHb, TOSBERGZ] 2D LI 2 by T4

FREtOfFITH B, TOSBERG Tld, HEFRENSEELLEOF—7 — FIZRELTW
@oﬂ%mi@#df THZETHEFELEET A2 A, BERASYHET HICELZT0
BHEAEOSNDLLHIIZF—T - FEBATY S, PEOBETEHIINT L TiE, SRLERIZBV
TF—T—FOEEGETOTGEZHEL. NEULEELRET LI ETRHLT 5,

COFENER O, PEOX T - PO ERNEOEENTETHL LI L NS
V. (T7—RAFT—FOEXRE) ERFICLI-EETHY, 2F ), TRTOFAAL Vi
FoTHEBEVI DIFTTIER WV, BlZIE, ATROHETSESROBAS, ) ERAEN L
V)%ﬁﬁ&%@b:&étb%%k&%#~7— FOEEIMLTLE ) ZOEML7-F—T—FD
FUZIEEEICH VR LLCEINTBY., TRHEEFEHMBEOKRTA O /250T,
IIL7-BRRICIN T A7 0O FHEUBIIEE L0, BRELTEFEOTO NN Fi—
PHVaz RIEZ FOEZFHZ A>T LE D,

IATYFEBIETHE ) — DD FEIL, %%ﬁﬁww . EWEBHWANET A HkE
T b Bz, BBEOETHERIIXT L TOEMICE R f%éiv&i%@&%%?@ﬂ
Sb L THRLHE LT BET AIFETH L, SR B @A%%%ﬁ%kbfw<:kmi
D, BRI LEBEREDENLENLZLDTHL I EPRIETE B,

ZOFEIE BEPELENTH Y, o XEPORELBFOES T TIHRARIE
FUE, BICEREET A, BVEANE, FORMRPH SN WVWIFE TIEREATE vy, W
2, [EEPLKRREITEITHEY IMT 3] EXEFLLD &L, BV JRER

v



1.1 HROE=EEN v

LVEEHG T [HEr] LboTLlIotd5, ZOHKE, MAFEH PP oTWS
P ZDHDOEHRD ) T PR OTRENFE V. Zh5EE- T, BHLEOLENKS
ITETORFARFLTATIE, AHEEFREMIZEMLTLEI ),

1.1 Feedback Verification Procedure(FVP)
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2.3: The processing flow in GD-SR
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2.4: first speech recognition result

RESULT 1
chosen sentence ground words
Asking a room rate
[ROOM] no heya
[CHARGE] wa
donokurai desuka donokurai desuka
RESULT 2
chosen sentence ground words
Asking room size
[ROOM] no heya
[SPACE] wa .
donokurai desuka donokurai desuka

2.5: semantic analysis results

BEFE [HMROBLIZIEDLSWTTR] EW)RFEZFICLTHET 2,

1EHOTHERE L TEONTEES 7 72K 24100 T, BEEVS 7% RA 8, [0]
PERAGEH I oTokvy, BHEPSH A, [B&] ?HEL TS, ZEDTEBVESH D,
WY RFEREREIIEVENLDOTH B,

BAFEROBZH 25127 T 2 DOBITHREPELN TS, 1 2BIINEOREES S
550, 2O0BIEHBRDILESEERLIDTH 5, :

BEZEOHRBEIEE ([FHE] . [Fnlsw] | [TTh] ) 25FoTXF S A% AER
L. #NS2 T 0HIFTCI OO Z AR T B EEH L UREHEE 2.61257F,

AR INTURHEEZEEWN E LCHEE (2 BB OZBLE) MTihbhb, LT, &
MW EEERE LT [HEORSIZEDL 5 WTTH] BEBLNE, RIFMERZIZ. [

Heya no donokural desuka
[CHARGE] wa [CHARGE] wa [CHARGEB
CanD
Heya no donokural desuka

SPACE wa [SPACE] wa CHARGEJ wa

2.6: sentence hypotheses
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Analysis conditions

Sampling rate 12 kHz

Window type Hamming

Frame shift 10 msec

Acoustic parameters | 16 order LPC cepstrum,
log power,
16 order A LPC cepstrum,
A log power

state-shared context-dependant HMM [§]
Speaker independent

400 states, 1 mixture

+ 1 state, 10-mixture pause model
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% 3.2: WORD ACCURACY

accuracy | INS | DEL | SUB
Baseline 66.33% | 0.68 | 0.70 | 2.88
GD-SR 72.50% | 0.46 | 1.05 | 1.97

7 3.3: LANGUAGE TRANSLATION RESULTS

No | Bad | Acceptable | Good
Baseline || 39% | 37% 13% | 11%
6% : 24%
GD-SR | 31% [ 18% 12% | 39%
49% 51%
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