ESHBESH
2010 4210 A

B B

2 & ¥ #®

CAAI Transactions on Intelligent Systems

Vol.5 No. 5
Oct. 2010

doi:10.3969/]. issn. 1673-4785. 2010. 05. 009

ZEXRBEFARBEENBHXBRKLEHRS

K &, &

o, AR, WA

(CAREIRRF F65BF TRFE, BLIL % R¥E 150001)

i B TR KIACRELEFRAI(LVCSR) B SRk PR ZIREIAL R, RIER/MAEIRE, R/ H TH
TR P4 0 BAE N R 2 SC BRI i R . 7R RIE P48 A2 U B Al b, 32 i — Rl BE S i & TR A A
H Y BRI VE 4 AR R SR AS Hh BPP R 4514 , 07t RO BT A R IS IR s A2 U A B v iC U R AR
B, RIMRRZ B R R, FARIERRIC 2RI, 5155 H) N-best fF g v [0 £5H1 Y % SRR h REL L
B ETREMEHXBIABHRANEE R ) 87.11% 2% T 21.65%. LK R, e £ %A B R K RN, 77

EEARBIAEREMR R, BH L EA B AR T 4.

R SRR ; BB M4 TEF IR

hE S #STP391;TN912  CEkERINES:A X EHS :16734785(2010) 05-0432-04

Research of keyword spotting

based on a keyword spotting confusion network

ZHANG Lei, CHEN Jing, XIANG Xue-zhi, JIA Mei-mei
(College of Information and Communication Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; In order to achieve a higher keyword recall rate from large vocabulary continuous speech recognition

(LVCSR) and minimize the word error rate, a confusion network was used in a keyword spotting system. Moreo-

ver, an improved method of generating a keyword confusion network which was more suitable for keyword spotting

was proposed based on the traditional algorithm. This method only focused on keyword competitions, and was capa-

ble of transforming all the keyword competitions into a confusion network with a marked score, and highlighted com-

petitions to all the candidates. Compared with the traditional keyword spotting system which uses N-best as the me-

dium structure, the proposed method increased the recall rate of confusion network to 87. 11% ; compared with the

keyword spotting system based on N-best, there is a 21.65% improvement in the recall rate. Experiments show the

proposed method could locate keywords directly, besides increasing the recall rate, so the system costs less time.

Keywords ; keyword spotting; confusion network ; speech recognition

HAl, KA E ZEEH RAIRARCERET
B REHERE. AR, X HF A REWE 2 R B9 2. 404
RAE B 2R AR R B BB SO Y
EHRBIB SR X — PR B E R
(keyword spotting ) i H i) M\ 2 62 TG R 1 i1 & I
TR B 45 RE i T OSBRI, $R AR 5 W 0
ETESETFRAMBET 4 (6) HR 2 Foy
K'Y B, ARENREET RSB SRR
AR RS, FE R ELE ST LA EHH

M5 %8 B 58 : 2009-12-03.

E & A : BR A AR RS BIW H (60702053) ; BRITEFFEE
THUR ST RIFBYH A (1155G17).

W(E1EE ¥ 7. E-mail ; zhanglei@ hrbeu. edu. cn.

AEF S H H SC R N-best T Lattice 2 ELETE H IR
2 i RS RALIE . N-best 24 EF IR
MEER % R KBNS, I EBUL FT N A
RAGR. B, FENWXBAR B RELRET
N-best Z5#41% 1T Lattice FJ LA$R 4 J& 45 f) i 26 LA £R
IERE#, (BHE R FEE S, L L.
2000 4E Mangu'™ 42 H Fi 1R ¥ W %4 ( confusion net-
work ) 4k, Lattice , BB J5 , Xun 2 A 3 T —Fp
HARIE M &4 B, B R 4P RCR. 2007 4
Zhang 25 ' 32 MR IE M AL Lattice B 7585
AfERBEER LS, BEX I ERRET B
Lattice FEATIR YA D48 IS 46, TG #EAT R BRI 1Y
AR RRE MG 5 RERL G, R E X, 4



ESH

ik & FZSRXBIRRENANXBAKRLRS - 433 -

SOR R ERTARY H Rl-A TR M U, W
PIRVE W 45 A R TR B9 R B , 58 1 S Bl it =22 1)
HSERRR, LhRM O R R T Rk AL
R, AR R E AR, % T L0

1 RAER

ET R GAIR B R 45 1 S BRI tH RGEHEZR I
B 1B,

! §
[ ]
4 JERRH

-
-
-
—l

g
HE
i

LV Lattice

Bl RS REER
Fig.1 Diagram of keyword spotting system
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Fig.2 Diagram of Lattice and confusion network
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Fig.3 Diagram of keyword confusion network

2.3 X@BIREIBIA
XA B R BERR B P 4%, B Sext Bk ik
HIFE % RE B AR AR AR AKX H—1.
_ % — min(v)
y= max(v) — min(v)’

Ao ARBFEAREME P FERIBET ERME

B4R smin(v) Hl max(v) 735 8 S5 EIER/DN AR
KAE ;0 R FFIH— AR5 5y WH—LIGHIR 2. 4953
H—E , BNFEEREEERRE R UARK
BE, it BRSAE, L ERE v R ERRE
WIZE IR DR “ 25" N B, 18 00—
WIERAMEILE RUNE 4 FiR.

jiang1ji2/0. 00

é jiang1jid/0. 504 3
o -~ jing1ji4/0.736 6 - @
\ jiudji2/0.372 0

B4 REEmAnERE
Fig.4 Diagram of keyword verification
WREBMHEMZE, EE—MEEME T
131 m IR IE , FIWT A R R . W RE,
i e 5RE] Kbt [HARIT s A2 , BT IR HEA T — 658
TRE R 4.

3.1 SLWINMEIITHIRE

S A H HTK T RAAME S BIEIIZAIR AL I
SRIEA N E X 4863 TEORHEE , IR TE #HE #% 500 A
T FE TR RE LR B P L R 4R 20 4~ 2
TE Sy G A], Hrb S BIA , B 194 k. WIKHY
BRI AR VLS 1 [ 2RI ER IR R, B B R & T IEH
Rz SRR LR SRR BB, IR IR RS T4 RR 1
REEIEL LA H SR B IR B
3.2 XWERRI

T X He S R TR R ¥ I 4% B S R AL A HH A B,
LR FEL RGBSR EY N-best 45 RAE 25 6]
G540, IR A RS HEA). N-best FHHY N HHUAF
3R SR B A A FER . IR 1 s, %
T A FEG N AR K 6 A A Bl R AR,

R 1 N-best KBBLRILE
Table 1 The comparison of different Vin N-best

N HIE R/ % RIRE/ P
1 56.19 2.68
10 61.34 4.03
20 65.46 3.79

N1 Fas, 4 N 20 B, JCHRIE 1 [ 4 KR
WEAEMHET N=1 N =10. X2 H T LHEEHE
I, JROR R PR H ) S B TR T RETE 3 22 B et
YRz, W 3. 79% BIRIRB WYL, & N-best 1 N
B 20 B, WA B AR R BAR B A 1 BE.

Xif LESRHR 7E Bk R GE Y FEAE b, 8 Lattice $54L
NREFREMGE ERPERKEA. K EF
FREBRCY 0.7, 755455 0. 3. Bl 5 iR 2T
FEFATRIEM 4 RGH ROC BiZ.



B5H &, F EEREIAREMENRERG L RS - 435 -
90 [31BRLfh, RER, ERE, % —FETMAMHENEH
85 EHIRPI[T]. B AR, 2008, 35(2) : 17-20.
< 80 CHEN Liwei, SONG Xianchen, ZHANG Dongsheng, et al.
:T_ 25 Speech recognition using an optimized wavelet neural net-
= work[ J]. Applied Science and Technology, 2008, 35(2) :
70 17-20.
65 (41882, LK. WBEEFRRPETETHRTI T E
60 BRICl//ENELE ANBET BRERASVOEICE.
55 ‘ . . . JbE, HE, 2005: 419424
0 1 2 3 4 ZHENG Tieran, HAN Jiqging. Study on syllable based inde-

AN SRERUT R/ I I RR E
Bl5 ET CNX@mAKHREH ROC
Fig.5 ROC of keyword spotting based on CN

T2 MR F BT, SRR SR AR 2 B
7. FEXT T 20-best 1 65. 46% W45 R, 7E X BA IR
BB PR R A B R R T 21.65% , 3%
el TRERRE MBI ERNER T G
BB PR, R RERR TS, It Ha/MEiR
FRIRER, BT LITETR B W 4 45 M vh it S B 1A L H 4%
£ N-best Z5 R iy i BRI AR I B iR | (H 2
WIREH BT 5.35% 3R B HREE R LR 4L
B3I, BRI E R SRS 2 ot

xR2 ZTWHERILE
Table 2 The comparison of different methods %
LT AEE WRRE
20-best 65. 46 3.79
FEIREMN% 87.11 9.14
4  HRE

RS0 SR SRR H PR Rl 2R ¥R I 45 A A
o, W SRBRIAI 5 5 1 1 o R A SC B TR SR Y
ERIHEIE P, BRI RIS SRR TR 98 P 48 A LB Tk 1
o, R AR E A HERI O . R A RIE— L5
BHERHEITHIIA, 1 N-best Z5H 1 X IRR H R
HE, RARER R HR. T—2 TR B RERE
— Y REGE =F MY TR, FEREARE
WL, BB INEE S HRB N REE. %
KgAK BRIRARE IR T EH R RRE R,
BEM T — 22 TR SR B M4+ K R A A
A E A RE RN AR REES, RIRHF AR
TR RN

SEM:

(118, EER, M0, BT HXRBHETKRRTIE
[J].3+EHL T, 2007, 33(17) : 228-230.
YE Liang, WANG Zhibin, SHAO Qianming. Speech re-
trieval engine based on relevance feedback [ J]. Computer
Engineering, 2007, 33(17) : 228-230.

[2]EibE, R, REF. —HFIANWRBEETRRAE
[T]. &L FRFSE, 2008, 25(5) : 1349-1351.
WANG Rangding, YUAN Xuhai, XU Ji. Novel mixing
speech retrieval algorithm [ J]. Application Research of
Computers, 2008, 25(5) ; 1349-1351.

xing methods in mandarin speech retrieval [ C]//Proceed-
ings of National Conference on Man-Machine Speech Com-
munication. Beijing, China, 2005 : 419-424.

[5]MANGU L, BRILL E, STOLCKE A. Finding consensus in
speech recognition; word error minimization and other appli-
cations of confusion networks [ J]. Computer Speech and
Language, 2000, 14(4) : 373400.

[6]XUE Jian, ZHAO Yunxin. Improved confusion network al-
gorithm and shortest path search from word Lattice[ C]//
Proceedings of IEEE International Conference on Acoustics,
Speech, and Signal Processing. Philadelphia, USA, 2005 :
853-856.

[7] ZHANG Pengyuan, SHAO Jian, ZHAO Qingwei, et al.
Keyword spotting based on syllable confusion network

[ C]//The Third International Conference on Natural Com-
puting. Haikou, China, 2007 656-659.

[8]YONG S, EVERMANN G, GALES M. The HTK book (for
HTK 3.3) [EB/OL]. [2009-11-25]. Hitp: //htk. eng.
cam. ac. uk.

[9]GOODMAN J T. A bit of progress in language modeling[ J].
Computer Speech and Language, 2001, 15(4) ; 403-434.

EE"

K OF, W19 A RIEE, £
BHRTAAEEE LR, REARS
545ERXARPEREETEH, RR¥E
AR 30 K.

Bk &, %, 1984 4 BT 5
&, BB AR SR T,

TR 5B ,1979 R4 PN B+,
ERBIRTTA R SAE, S5 LTE
X ARPERESIE , BRFEARRI20
R




	432
	433
	434
	435

