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SPEAKER INDEPENDENT VOCABULARY EXTENSIBLE CHINESE SPEECH
RECOGNITION SYSTEM

Abstract:

In this paper, a HMM based speaker independent middle vocabulary Chinese speech recognition
system is introduced. It has a extensible vocabulary, which can be changed easily according to different
applications without training. The main framework of the system was described. With the consideration of
the character of Chinese, we gave the solution for the effect of coarticulation and the transition between
voice and unvoiced sound in practical speech respectively from phonetic rule, selection of recognition
units, training and recognition. The test result, based on 1200 words spoken by 10 speakers, showed that
the recognition accuracy is more than 92%. When the size of vocabulary is 800 words, a higher correction
rate, approximate 98%, can be achieved.

KRBT T PON, BRI, Wy g e R

Key words: Speech Recognition, Hidden Markov Model, Extensible Vocabulary

illl3

1. 3

DU PR EATIE TR RIS, T UM R G050 e e D
i NI IR . 28 IR U TR BOR TR PEAEH AR B A T 5 UM U, T30
B OB B P L0 P R AE IR F R S K 7 5 S T W O ST )
ARTREESE (DTW) [1], AR, AU L S T, L RSO R AR
Ao BB HEALIK, Baker [3141 Jelinek [4145 AKF It /KT KA (HMM) R GIA G FAbH T,
JEAE IR U I IR T 580 S HER, AT ARTT R, CHMMD Bk b 2 HUv ]



TR RY, BN, WEACLARS, RS T ).

AP A T AT HMM AN, AR ZhAY R, iriC s DOE A P R 5.
FEARTCHISH R T ARG K, HIEMA I T RERMA LI A8 = h i 7T R4
MRG R IHECE R Rl 4.

2. RGHMIK
AU R G 25k WK 1o

1. RGLEMHEE]

2. 1 FFUESER L

BAE R G R LPC-CEPFE NG FHHES B, HAT TIPS, W7 T 2R H R G B 2540
ARG LPC M %ue h 18, CEPMIMEUE N 14. XA N KRG HIET S T KAER N 16KHz, 15
T IS KB T~8KHz Z 8], BLARBLSEHRGIAE 5 A .4, LPC MM At Emds, 1 LPC 1By
AT RE, WG T ARSI DI T RESR A i 40, B8 T e B IR TR A, T A R
SRR

2. 2 P IT ) EL

H T ARG WY EFERRKER, A0 He DU R — AN 37 B 1 - W] AT T Y,
ZIE U/ RRTT, A e S GERE, RE, O EARTUN BRI, AR DA 1 AR
AT AT TR 4 b 20 1 7S RE R R, (BRI A H O E R AL, ek
AARE R INGTERE,  5WPRATSOM SR KRR . DRI ERAT TP R 138 1 A AR U T .
2.2.1 RGBT
IR 38 A
a) HICE: 91

a,o, e, u, v, i, 1il, 12, er

Horp <127 MREFEHM i, iU REEBH Q7.

b) H&EILHE 134

ai, ei, ao, ou, ia, ie, iao, iu,ua, uo, uai, ui,ve

Hro, 907 ARFE ‘dou’, ‘ui” FE ‘uei’.
¢) HELEIUH 164

an, en, ang , eng , ong , ian, in, iang , ing, iong



uan , un , uang , ueng , van , vn
Hrp: ‘un” fRFE ‘uen’, ‘weng’ fUFE ‘ueng’

FERERE 21 />

b, d, g p, t, k, 7z, ¢, s, zh, ch, sh, j, q, x, f, h, r, m, n, 1,

B 1A

ht .

2.2.2 FERHP4AL:

RO, AR TR SR I AR R IR, A RESZ T RER RS W AR Ak, DRI SR A A
TR FE IR X Fh s B I VA5 B e — Pl FH IR 7 V25 A 6 B — T mT B 1) 7 ) 4 AR I Pt — A I B A
R, ALKFERAE AR O ICE 2, PRI R, AU R 2l o X BIRATTRIT —Fhdfr b i 75
o fE 14 ANFERHERIR, b, d, g v, m, on, 1, ZEEANFAEFRE, oGS ST REZ (8%
TR 5, B2 G RE i R,  DIRATT I AR JL 5 B By R e T 4 Ak, IR
5 BRI b B8 NGB REILAT 38 A, &R R SR Rl 20 A DY [5]: FFENF (Lla, o, e
T3S er, =1 4EWND, FHRFFEE (BL i LD, S HEIPE (BLu FF3LD) Al O (BLv I3k
(1)) o HAILAT IS ong A T, iong Sk HNF . PERA THR B8 X LA AR L X DU SR8 RER 20
GontFEREAL, A8k A RS I I B R R

FEAT )L G R, Wb & HPRAS RGN0 “bu”, ZFEATIX N HS
ANBIFE NG, TR HEIX Le 40 4k 5 R T AN HARAHIE 44k A5 RERC R o B J5 45 B 4040 S REG R
‘b1” Cb” HFFENE) , b27 (‘b7 AFFEIE), ( ‘bu” AEHH DT IEAN D17 H. )

AU HFOD 2 (4 K, 43 (0 A r),
‘gl” (‘g” +IFHINE) , ‘g3” ( ‘g’ +HHIP),
AUV AR, 12 (1 HEIE), 137 (1 ),

CIv? f “Ive” ARy ‘17 IR ‘127 Hy )

‘ml” C'm” A, w27 (Cm” SFRER), O‘ma” AEHR mt IREA ‘ml” R )
‘nl” C‘n” AFFEFE) , ‘n2” ( ‘n” +FAIF),  ‘n3” ( ‘n” +GHIP),

C‘nv” Bl ‘nve” A1) ‘n” JEAN ‘n2” H. )
r17 Cor? HFERED 3 (7 e arp), Cri” AEHH 7 JRA Sl )

BR AT LRI T 70 MEEA S E YN I FIERTF AL S P, KR R DR RE
AL, DA, FATARVFEAT L, JERHZ I (multi-Lexicon) B AR ACHE I X i L 8k iy W]

25
ReTE .

2.3 BTy JR] KA e

T IR AR 2 A S BRI KT AR (DHMMD), I 4EFR T SR AT B (CHMMD,
RSB T IR AT I (SCHMM) . — KL, AENZRTERI 780 B L T, 1B SRR T /- ] R AT X
WEE T NZIm A, SRR AN ISR, Bl T EmEfit s8R 2, WY IIgaE A L w,
¥ IR . Sy — 07T, SR T R AT ORI (P T AR O, K I R T T UM R A S
T 5 8 T R ] R ASE TR S b R SR A, JF HAT SR, Bl TSI REirp . Rt AR
RGP, AR B ER L K0T R, R 15K/ 256,
2.4 INIrik

TR 5 T AR AN R S A U R T, FRATTRH T X445 ) segmental K-meandl| 2575
%, NPBIT

==



1. YIRS . 45 220 15 5e 5 1 Silencefbiiy,
2. WIAAE SR IR, A TR 2SR, AR, DL R AN R
AR X, ARG B IZ IO/ U207 A s — BT B
3. HIRLEA: K] Segmental K-meangy ik, AT R H £ 7 dLF1 silence-optionff fiffis
Tiike
2.5 P51
A A REFFFHFER R, TR RN R, W AREEFHT, W54 R RR N

PAWPW)
P(A

N TR PAW), KH T —MET HMM 12 G0 ORI 5%, FLaiH WK 2:

|
3k@l D

argnaxP(W| A) =arcqargna

Wel' Wel'

A A

2 K(2 A

O]

@

5,K(5) O

i i i !
| ! | !
h# : Ao 3,1 : h# : Mgy : h#
SR Iy i P I3 i l4 i Is i le
- i i i !
éfTEIL H W, | W, | W | Wy | W5

2. 3T HMM (1) 2 1a M XSUZ S 59
(LR @ Ry Z3im, ANFEAE SR )

BATTRH AR 2 ok — AN R T LHAE 2 o ) 25 3 R B0 o
FEASEAR YU ) b, 7] LA P(W)L PAYA A MEZa i, BT LA 45 SR
W' =argmaxP(A|W)

WeP
X2 b — AN A AR BN A S T R SEE, dR R P MA AR R T — T IR
B (FSN) A4l ) LAk R A%
2.6 WK
BT B W N EEARTUN B TT, IR T RBNELE S UM T s, ARG AR L9
ek, PIRRE TR AN MIBRFIE SRR, T JC A OB B RIEAT R N e b REIRI R A TS
FEnE 2:

W [T g [ s e
g 7
B v RS

3. TR IY HEHE



3. MWHERER

BATIRT B RGERAT T AR, AR AN 120014, KR 50 5 50 4o, AN 1200/, A 40
5 40 LB R T INZ, LA MERLE . WP 24 Pentium 11 300MHz 4 T M1 2 A/ (1) 520,
BAIIX 1200 i il il — 2835, 280 LA KA RIFRZR, 0 mldh T IARZE R DG TR R A5 B R
1, MR R W 2.

EEPNG) 500 i 800 i 1000 3] 1200 ]
= AT 88 333 524 701
=R 130 174 182 203
IESATE 282 293 294 296
F 1. WEHE
IR INGN 500 i 800 i 1000 i#] 1200 i
IR 99. 1% 97 5% 94 8% 92 3%
I L 1T 99. 7% 99 6% 99 4% 99 3%
HI 3 1T 99. 9% 99 9% 99 9% 099 8%
PR R R RER 0. 6f 1. 4% 2. 2 3. 2

* 2. REMRALER

4. gk

PLEBRAIIA T NN Wi RiaR il pOEET P R4 ARG A2 I 2k
HELEH VON RGN 7 5K i ar A YU RS, WM IRTFARS KRG, JF H ARS8 e M 4 Rl
TAERAE Y, WA 2 S0E E YU R m G 2 M ERE . HIXF AN RGN, WTUWIES
P& T T & T35 ON RGN H -

27 3CHR -

[1] H. Sakoe, S.Chiba. “Dynamic Programming Algorithm Optimization for Speech Word RecognEBE”,
Trans.ASSP-26, pp.43-49, 1978

[2] ek, “HIEREILRC AT AL E AshPUEE,  (HBER) |, 19774F 9 H,Vol. 20,No.5

[3] J.K. Baker, “The dragon system-An overviewEEE Trans. Acoustics, Speech, Signal Br&SSP-
23(1):pp.24-29, Feb. 1975

[4] F. Jelinek, “A fast sequential decoding algorithm using a stdBR/, J. Res. Developl13: pp.675-685,
1969

[B] BRAM, F4 4%, GESETHHE) FPERBSAEAR A, pp.37-65, 1990



