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WE LEARLAZATAELBESTHEFT A0S EE — AT EAS ST e 8
(merging-based syllable detection automaton, @ # MBSDA) ¥ i&. MBSDA KA1 0 T hisid F654
He ¥ fREfeX-FRMANG SR E AR, Jeib iR K& A A0 A48 (1 M3 ET M3
H A E RT3 H (merging)”, FE A F £ f2 8 (merged similar segment ., 5 4t MSS)Y”, € 114 A%
BTA ¥ P KA 2% MSS &if ~ 48 4% FREGE T 1049 8 #14L Gsyllable detection
automaton, R SDAY' B EEF U4 5. BN BEG WS ETHEESFF M5 L B (range
of syllable number, H #% REN) 4. & MBSDA # ke 8.

XBE FEwa o FH A, BN M GLE.

hEFZSES TP

B FEARRR R AGESLEHFIRA R BT T R R A AR OMM AL R KRR K R AR
RV Viterbi fRRS AT TR RER TS ()T — S Bk (8 BAE SR TR g AR RS
REHBAMRTFRE, RN FIRMS.

HERAFRS, FENERABAE T TERE L. (1) RN AERENR; ) BIKNRER
U RE. EFTERACEE LR T8 A0 REMTEGE. RITH TR R BN TEE ST R EF W4
ADHMHEL b E PR RO ARA B R R ORI B R B IR BTG E (E SR
SERETREBEMINRAL B, BT E R TR EAK T RRE, F A IE TR SRR — R
PR MY 2 A7 SO, BTV LASA i BE R A L 1T B VT 2 0 Al AR AR AR I D X Sh L AR SR B I R R4
SCE M EAH T IT A TR T M B A IEE (range of syllable number, i ¥ RSN, AT BT
BT BARREL FHEL. RS T — T EFHLUIEEWE H 6 & 04 B 81l (merging-based syllable detec-
tion automaton, fll i MBSDA 1Bk, (UEF VIR RTIF FOp R MR R T RIFHERRE.
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1.1 HESEHRER

MBSDA Hitf# HE R B E 2 M R Eet A B . S X B R & B, 5E 230 00 18 A0 404 b iy B4
BRI ER LLS], A F 1R 48,
1.2 WEESWMeEH

ER T HRMESARY FE2E-EMHAERARSES MY —~EEIEIT--~&FEMH,
AESRET . B, BEEE G S SR R E SRS T . RNAERQI A ENRE TR~ 4%

o FERIEKE, 1977 kUL FEH AT AETR VS SLE B, 967 4L ML IHE . EEHRARAET
4B EFVNER, FH L 1R, 1976 FE, WL, TEWFRWE N E S L, IFF RN RET 972 £ L E EE
TR ME T 0, ESRIAER, AT EE0E. U8 . 1073 B4 915 T ERRIR AIE SR BT E T8

FHGH B RN KEE, LR 100084 W EXEHENHESHRRBTERE
A 1992-10-14 W FIIRH, 1998 12-22 WP i ek
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11 #3 B F g EETRATETEAGE T4 0 — 1213 —

B ZEFI L 3 AT T RS AR A A A RS T4VT 3F (merging ) THITE £
TEHT 2T, R R BB S HER T E A S 87 (transivon)”. 97 | REFA I HEAFH .5
Ik R S o

L SRES ST A SRR (. B AT B R (R R K TR — AR R (SR OB o 45 %2 AT
B EROH o FFH— AR (T ER) GLER «—2). ‘

1SRRI TR ok BB b, B B WTAD BT 7 DB S A8 (SO B ROMBE S S T WHE 2 89 AR Gl
BRI FAEELMT 1 KEF B hERGRER T=3),

MR URTH Y MR AT LR ey | KR 1 KEEYT, WA KBS 15 L <55 074750 Qransition tag. 5 BF
TD".

Bl LA TT ICeE S W HTIE — e F 250 MSS (merged similar segment) 3B .
REH—MEEEANFR ERRTRRESPEFE S RBENT.

1.3 T4 EENeTHR '

KB A R A R AT 4 B 14 B 191 Gsyllable detection aviomaton., &
# SDA), B B ZHLIRR Ly BRSBTS T T MO B4 45, SDA AR B4R WA TF JLats e 3 M — %
B, AR, Dhl BRI B R, SDA FRIRES A M T & 3L

& (SIL) AR (NOD. BERHERANERESRARARE. ETE4BE M A MY FEB TR
A B R .

— MR} (SM1)YFI— KPR F (SM2). X A SAEE A BT F A S R B Lamn.r BH BT BSOS RN
FEEAZEKE GRS B T8 = B0 5HE S BB a8 B RS, BITEE THA—2675 1,

M (Psudo-S1L). A #F L& F ot &M P AHF — a7 s 0%
B2 HIm B “kai”, BBk A BB AL R L L (L 2 I A B Y
EREAR. LUTRE. WREETARERE, BRSBEER. 5T /XY
WA 4F R 1K BN T i B R

#EYMHBR YW, HH— I REEN S SR, TRAAERN . B &Y
REMEFH SRR SHFN P FVETH T FHHEBRE R
ERBFURA Y TR IREVERS B3 KBENER. ROSHTH# MR B S04 9368
BRHE S H 2 [ ACBOLENE 1 57, B RHLE SRS Y SRmE 1 5. REHE R

#1 HHRRSABESRIEE

WNS BR | ms  mr —xm8 CKES B BB BRE
MR <100 <500 100~-1000  100~-1000  9-~-500 500 100~-100¢
LEHE <3 10~4¢ =50 <30 <10 5~80 <230
2 I 7 @ il x H X

1.4 SDA KfiHEFIEH M
MERMNCHTHRTBUE—DOEFY "R LEFVRES BLRBEUEE TS 4% 208
EM—REEBEGREN BREUEBSTREAT AT XEFIB I XETHEE. XHBIER SDA
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1.5 EIEEEREHAYEEET

4 B E 3 M TE B (range of syllable number, {1 ¥ RSNVBI B EHR T @)L MR,

P UGB ST B A 8 855 26 B (vowel feature segment, {85} VFS) iy 4~4E B %
Corsin. YRTYI4F B FH & 312 B (average syllable lengeh, fif 3Rk ASLOE . M E R BB a5 H, T TR F
VHE IR A,

—M
ASLy= 24 IV GY/M, W
HF o (=D=1" (=) BRE n—i T FFETHTEN "AYSERE QMY D B ST FLIW
BiMETRHEMZ UHNAGERE. LSRN BRIA M AT AT TR AT SBRERSE
TSR B ) ASL (B X B, M ARBEOAAE, WRAN MG F 7K 6 BRI A ME, 6 Z T
s MR E TR T 80X F L AR B . SR RT3 M=10.
FE#5 M RSN Z AT RA1EHH ASLEE X —HLIES%SE
Crw=|1./ASL ]+ 2
He o, #rfEbith s BEE. ,
TERAGE A B ConsllA Co M2 5 RIS BHASHE T N FRRE Y
Cren—1s  Cyvrsin<Ciren—1;
Couxtrs = § Cron+1s  Cvrseny >Cron+15. (3
Creson » Hh
FIEA MW EiL, — B Co R 3, KBS EE TR 1.

2 LR BIFMH

2.1 ZChe¥iE

FEERGRNERTHHMREE. 8 1 HREERA T ses BEERE. ARNIFBRETHN D
REFETRFN EFERFRANTE. ROAFHRT s Bs TR THE . S1MZHEEK 20 8. A #
HEART ~TEFEHNLFE 100 WARLRE. YT HEREH A SERAEMR, RMNEFERERBGERE
RETH 2 MRER. DO EHEMA T HIEE RS, S FH T S, X H LR 100 4, B2 5
BB ECE S RN B 16K e, BALKEIE b 16bit, TEHEE T4 40 150~180 ME. Wit h 16ms
(256 -HEA D,
L2 HFHYLEENERHE

YA p, P BB ERE p, RENOTFMARETHE.

_ SDA & IES ]S _ RSN i E BB Y15 8 8
245D b gt b sra 1 0% 0 0= SpA Brilhr e ps Bl < 100%-

BT YIS BT po di pa Tl po SERIBREE. A T RIREDIS ERE PR LA EY L AT HH AL RNEA
THHE puFIBE. M E XL ENNT.

€Y

_SDA YT F 18

pe= (Pd+;’n.)/2a Pout= %ﬁ‘w%%;‘;’\ﬁ\& XlOO% (5)

EHEEON 2.3 ZRER .
100 T g L g AR B RS BRNSE T BRI,
50 \‘\ WA A #1E A T ROC (receiver operating characteristics ) f
jg l + 2,00 2 BRI 20 MBSDA B o B po BTBEL AT

70 75 80 85 80 95 100 W[ RURRARFE A UHE TR R B MBSDA 23, \TTEF ROC H

LB (po) 2% £ EWRE RIS HE—BHR T, — A KEE RGOS EES
iz MBSDAYIGHERMIROCEE s 100%.

AROC H2k ERATPILLE R MR A FE R RAHK ERER TR EREEN TR EATRSE
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—EFRA N T SRR 0%, RAEBEATIERREE. R AR T AP RKERHITEH
®3 LBRITER

HR(Y) MAEGRE RSN E#3 BIEg Wil

B (pa} (pa) (#:) (pouw)
BE 99, 2 98,3 $8.8 90. 3
1 E 5 99. 7 98,5 89.1 . 92,1
FoHBE | FBE 98.9 96. 2 97.6 89,8
T 99.3 97. 7 98.5 80,7

MR R LR, SR, AR RAE. A BFML s b 7T LU B R R
EAAN FEFERHTHREFHCER TR EFER T EHMH. 5 B R SR AT LIE by B R
AR R —E R A A R R TR R 00 T R R T A T RS R H ST A 1 B A

3 & it

T RAFEHTITHTEAENERERS ETETOSMNFET ISR -7 IR NS .
IR R AR R AN IS ERBE B RENT T HE ERENSES AN SR MUE N ELER
MER L ORENMABSESM - BHMSTI2N. WAESE . HLRBHENIHE YHERATRS
PRt Tk ERBREB T A TEF VN AR, AR TFANSEREN AV CEE N T8 —mETRE,
R B N A 2 I D T R E T E VA /AN
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Merging-based Syllable Detection Automaton in Continucus Chinese Speech Recognition
ZHANG Ji-vong ZHENG Fang DU Shu  SONG Zhan-jiang XU Ming-xing

(Speech Laborarory Department of Computer Science and Technolvgy Tsinghuu University  Beijing  100084)

Abstract In this paper, an automatic syllable detection method namely merging-based syllable detection
automaton (MBSDA) is studied and implemented. The MBSDA uses a variety of features including the frame
energy » the zero crossing rate and the fundamental [requency Lo merge similar consecutive frames (one or sever-
¢l frames) into one merged similar segment (MSS). The frames in the same MSS are treated as frames of the
same state of a phonetic, These M3Ss are passed into a syllable detection automaton (SDAJ to give the syllable
detection results. In addition, the MBSDA gives the range of syllable number (RNS) of each definite detection
segment.

"Key words  Syllable detection, merging. syllable detection automaton. vowel feature segment, range of

syllable number.
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