Report of Phonetic Research 2003

BT3RS BRI AR S TN f AR & R e AP N
B2+

AR SR B S RETCHT *IBM A EBEST L
jianfencao@hotmail.com

B35

WE

AR — P T BRI 4R P07 7 LA
LK IAE— A SRR AR G IR o Xy
VRIS RAE T, RENE 4 M TN A S A7 B A
SCEEGZ IRV S B A B A B A RIS G 2.
PRSI AR, XIS A CGE £ BRI B AR
FEMEI T«

1 515

B o T AR R AN, AATTAS (E R SR 75 22
T EARTEIE A A, i HL S Rl SCAE R
TR LR 7 ik, DM SE N R e B 5 1
H AR RE S T A UER R, [RIININIR B AR5 5 BRI
TP o RSB, WURESATIA A K, e
L AT AN (0 SCASHf 8 BG4 o H AT, SO
{1 7 ity v R FH 10— U R B SO BT s R, iz
B B BRI, EREFE SOAE B LA bt e mT
BRI LM, Cam— M RR .

J7NCHb G, S N YRR W RANE R =
AT G, Bl & AL E A ISR =R, W
AL B A RIS e, BT AE S R L
PRI, WRMETNRR, S5,

e SCHb B, B R R IR E TR R AR
ILEbR&[4], AFEEI AT R LA B & GBI 1y i
Sl e A, TR DI . e R Al
WA, S E AR AR RIS AT (B o e
timing) IRJ4% o

ARSCHTULII AR SR 4 4

1EASRIEE, A S EVR A AR AR 3L
(Fr, DRI, BRATASRESE A FHTETL A MR AR I 45 1 o
B, kA BARTEE T FF S S R, 155
2y AP VNP R AT S0 I B W A A 1]
(default) AR HEA SR, fEA IR A)IAGE 1
AR AN 2 IR R R A B R BT — B KR BT
CL, ATCARIFAEg R R, BEaIleerfE e,
T — B AR . BT, AR TR BT SR AR
MR, HHRH T T HEBA M 13 AN,
X7 HEAT 7T 82, AR AT 0 B R 4 IR 00y
%o

MR EF Feal2 ANBTER R, BEELR

30

*chenFX@cn.ibm.com

IMEMEHES], WA ARk B (R, AAETERE
AT L, SR DR A3 EA S 2 Mt T3 &
i, A2 LAAELR R E 9 (hierarchical) B0
MBI LR — MR RS, s B
AN AR B AN R, ERAE RIS 38002 [ 55 RN 2
MAEPSR— K, TE A E S, st T
WA TE XA 2, SRR A 2 IO i 5 (15 4
break) M7 5 73 A7 B HAF L Z IR LA B v A1) T35 (R 6 4y
A B AE R 2

2 ETEEREBRBRESHT

2.1 B K

TEARIEESD, SRS S EEG AR 4 —
B, AR, WEE RN, WS
W HAT B DI R I[2]. (EREREE B SR AT LA,
B RIS R R R R, FUR TR
PR« BAZRFRE L B e L IR 2, AR AN,
TESEA [ TR SRR B0 R, BRI (03 F s
BRI TR SRR . R, TR — B Ay
s, W b2k T A A —FIE R, R U
L R . BRIk, TR REE Tk
B G 072 AR R — (WU e B (U, BANRE
DRI B fr, 1T A B R

K EDUE BRI RS SR, X TR
SRR TRIUA U, V1 T A7 AR5 Y 2 v R P
S, B, FRATHIERIFLS, 61K, HHA M
8 T PR AL AR — 2 (R G0, B B AR R 52 4
R S R MR R R R E e R, B
(R 43 A S A R 2 B AR B IR R
BT 5 A AT o A SOt T DS A e 4 1 1) T -
BT AT LA I T LA 2 Aoy R %
SR T - T 2 LA I 4% O SRR 1

2.2 RH BRFEMMTHA KRG B-BELEH
SHEg KRR R
2.2.1 BRAF HALESFRAIE G KRR
VAR S WL, B BT BN A L A
A, S MBEITE S AT MR AR
[ 5I T 465 R, B 2 RS A 1) S 22 K
—E BB, AP EE B MELEIAS, 2 A
WA, AR T RS A S AR,



Report of Phonetic Research 2003

A2, MAELAEAINE, FRERAAEE AR
LS HE RIS . B, BRI RS Y LA TE
FEXA 2 b, UG EW00N 3 BN R 2
WARHZM -, FERICIA A EK, —
BERAT . Bk, SR R e 2
SRR AT AR . BATNT B TE R E R {5 4
B — A W HERE, B R RSTRIL, BARSE
B K5 d LU B L, AR, AT ke, W IR L B 4 E 2R S
RN, e MRS S P 1) W 3 B G 2 TR A SR R AR
BREHA X R. Wk, SREER DR H
—ERIMIRPE, AR 1| GHTRIERTR, bk 1
PNGDRIE s TP

TEUANE, MBRKIAFARNS, HE8A
REME A TR R — R T BB — 4, & ARV 1)
N S S8, A RS A NG ) 5 DU R A5 4
B TIEATFIING, SFERNGRERA%Z. A,
AN E VYR AT LE EARANSL, 1T HAE S 2 L — LRI
AHRE T IRER, AR O B, R, STt
SEIAE MBS, FEUE S AP R AL .
2.2. 2 ERES A HRMNRR

REATE RGBT, BRI A, Mgl T
DML MR PARIF AT, SR ER 2 554,
¥, B RN AR B
(D AN EHRANEANLZ FRhS 2 J5;
(2) WA BRI Z G
(3) Z2HNBHZ)E;
4 Jifiid (e B/ Jas b D) A e K.
. 1D 25
(5) JFardEid (. . K. BR. 5. . LR 20T
Rz f&, w3 2 SRR KT IE I 2 E
(6) AR (. AME.mH. B HE, BT
Rt (R RO LCBTRA, s AR st BESk. . bt
HH. AW 2w/ &
(7 Bhid (e B M, B B T D Za;s
(8) M ITENA: 4. WH. &%, 2. 6%,
MATS JEHR. BRI, 04 U 22 .
2. 2. 3 BARIEE FEY A R SR

TR, T IR Y A TR e B A
A, ESERRE T H, AR 2 B I TE T,
CAE D ERRTERALS, A o 1w,
TS — A2 B R bR R RS 5, AT
RIL6], AESEBRIRIEP, A TWERE LT, B
T s B O K%Y, B T e
Ve B R 78 i A 2 s e e ) = e g R S V|
A, BikdER M P A, M s—A
W R

31

B, I EGE RO AT S Ay, B A
A8 DS SE R D T R T AR B, S i A &
FER AN, IS A (B i«

B, R TARE AT, Wl e s
A B TR, R R, R AN A

RO, EENA AL, EEESZ 4 AP HIZ .
TRIMERTIR, b HREmE 28—, 3B GPEILIE 1 AN
K 2),
2.2. 4 EBAEFHMRAELEHRR
2.2.4. 1 iBAIEFMREINEL

ERE TN B UE AR, — Bk, al
PLRBUAY LS RS EE WA RS, BiLEE
ST E (K AR 128, Szbr bR A S S IR A 1 T b
i (default) . — ik, &A1 A E o Ai
A FEE, FreA, thnE S, BEES S UOEE N
T SRR P I REANE S R E W H I R, e
A 5 R IR, B R S B A I B B
Bl 0 1E AR B R R T L MR AL .

ST 5 I AR RS LB T AT £ DA
P MBS i, 7E EHARTETE B, 55 TR 25 AR
ot gL . AN, Wl A E e R I E
MRS 22 il AR BRI, T HL, ARk, AT
B0 I FE RN L A6 8 A KAR— 8. AR — A
FERMVRIG 25 Rk E, AP IR T KR DLA Ay
IER . MEMFAE EPIRERD LN EARR
e
2.2.4.2 EMEZTH A

R SR R A R R, AR ) P R BRI A
REH R E R KBOEAE I R 7]

(1) EFEELEWT, ERES ARG,

() fEfmIESSf T, R AR A W e i b
A A iR SR 2R AR L.

(3) fERANGE R CHRTEZS A S B il 72249
FMEHE R S E .

(4 Fq AR« BERRTAE BB I, W5 IR E S .
(5) fERREEMT, TIEWHSELEY.

BEAN, T DU AL B A AR R — 5 M AR
AR B, TR

(1) & Fram i s
(2) K&/ A P i IR LAY o
(3) EWIY o
(4) BB E IR
(5) FEHSE i) A Hh R BE 1) 3] .

2.2. 5 ERNERER
M FARIGE T RE, DOBE RS ST
PN KHE S 5, ERRRA A LR S



Report of Phonetic Research 2003

i o, FERFE RN IR, T REA
B, EAKTE S W SISR SIS .
2.3 PUEEYER S BT

X TN ) E BT 5%, R A SCAR S HT 3k
AT BANEEE B, RIS O ANRIA GS
FVEZ R DG E SR il V8 1 S A B
FAIRESE, ALFR{F RE A7 B A RIS e, ARES
LI AT RN G 5E

EARTIM S0, B B RAEE R R
LIRSS Y VAP /Y Sh 2 X N € T N VA e L (VA S
EYRGE, HNEyHEl R & ILEY — B, e dphi
DANE .
2.3. 1 {FIEERIAF AL E S R I L TR

XA TR AL O 1) 2, TR SO IE Bk
B SATREED) 4o B2, A Y AT R R
SAFIER R TR ILE G, S0 At S i e Wk 2 4m]
SIS AR B S, TR ) A A R S
2.3. 1.1 EAPER
(1) 0 B ARTE A EAT 43 30 R P AR
(2) FIH S AR PEAE B, SAT I
(3) XF HbREAJ AT VA D) o RIATERRT: ;
(4) R B LR TR ;
(5) ML B, TR B A RN
(6) i iE A A A5 R ILZ R G .
2. 3. 1. 2 A AR v

IX LA TR (PF LI 3) e — b 2B R A ik sl
RS SRR RIG . B R AN E 5 X
# (binary tree), ‘& A LE S W AR ) (1) JE A L,
FRA A A AR, B s Ak R BRI I
T P R AT A, RS B b T B 2 IR
e BRI, Hrp A SURARE & A AT S A
TR CRIF A sl D 22 ) B — AN A
PR X P — 43 A, 5T LA AN A 7 1 3 2
oo HORRLTRE AT A, PR ERMEE, B
LA R . TR R AR R i)
SRAFIAIREE R, X BRI A 400k, 8841
T JZRI B EFA, IFHn b T AR AR,
DAL R 7] R A 2 T b 2%
2.3.2 EHEEMENEZ T

) 7 R S T () FE AR 2D IR
(1 FIAH 23,10 2 I 20 LI, ARSI A
TN 9 SUZ R ARG R, H LR R A A
AR o ORI TR T AR I E i (/WD B
(20 WA A B S R fabr, Bt
AL R R
(3) MG A B TS, i s A h A A A I )2

32

GHEH
2.3.3 BRI

BEACL B
1 R 2.3, 1.1 S i Ao b o 5 1 o VU B
JGs
2) MRS, bRvE S TE TR IC I SR AL
3) MRHRIEACKAY, PN AN B T I SR AR Y B
2.3.4 BTN

WIEHSR, X BT SR 0 2544 fLLF- 5t 2 AUV 1 5
o), AEFESE R RN BATTE el AT T, 51
B TR BRI S IS e 1 S XS T e e T
AFBH AL TR, TR AT 45t B e X s
254, MM M E R L. bl 1L,
FAEAE) TR A YOOI P D, B ARAIE T T e R B N A s
gt b, ORI RS X8 7805
T SANERSEER KRR (1) B BRI RIEA E#E
SEANEI R AR SR AN HA)E R
AN—E N B ML T . (2) BG5S A4/
AN—F, FERCEAEE LM A2

X FLFI R R R — R R R A R,
ST TR TR B AR TR I — PR S R . AR PR P A A
AR BRI BB & TR A 4 5 A2 AR IR, AH AN ME— 11
AN R iE, R A 454 mT RS AT R[],
(HHER T LAESZ . Ak, ATEURIGIT, 1% W FR 2R
FEVRS 30 (R T B LS T B, RS H BT AR I 1A
FEIFELLT, ST BRI Tehmd K 4G
s TRFAAN bR (R A L, A Rl AL AN 7 F R ik
FIBMTEL,

3 HyHRAHITIIZE TISSPY 4R
M

3.1 BIASCABRE ) B 3 H

AR A SCHR Y (K AR A A I B, FRATIAETE 5 15
ARG G BRI T SCA T S5 B 3 D)
TrEFEAHIN o FEAE MR S MR L, A B A
FE L T N T R AL £ P A AT T R AR
3. 1. 1 RET A M EF AR

G ARG SCA T S 2 A8l i .
R B AR R I A R O, SCAR T s i A SCA
IR U AR 1 3] B S A G G i
FA Ll 1-3 AR ARG ILHIE T B ARSEHL
WIHR RN, dn, AT b shin Ja R s S Bhin] B )
Eyia S B A R R ST AR A ] 4
i S A ] s B R A B ], SRR
KRR R R A, o AN SR E T A K
HEL A

SERGEIHRIAI VI LU, R A ) A R R



Report of Phonetic Research 2003

R WE B E SR, B T AR LA, R
i 8 AR A RS S AR SR . SRR RSH
WVERE R B EA I REAS S AR A R B AR
73 0-3 DU, 0 % 3 gulikh. win, heEaTA
BT R ) Iy A P AR, AT O B T A L
N3 g, SRS Y R EE N 1 S T H R
A7 R BN 5 B A Bl 4 S i, AT A3 I E
EREA 3, ISR ES RN 0, 5. RAMYIE
G E S EFTIZE TR & s R R K
Wi, RS SEA B A SR .
3.1.2 U BBREERAMEAESTSER

FERVEERIA S D) oy At L, SR HTHE— DT
BRI 48 o ARAE I T By RRAL) 1] R 32 45 44 TR 1 >k
WL FERR, [FIN S BB KR R I4], 500
AR REDI Y . SEbr B S R T
bR, RSB I R B A B A A5 2,
MTHE—ANANE RN A R, A AR R E )
FOLELY AT

Y, iR RGP (M B R (TR g i 2R Y,
BN sE hEER . IRP g5k, R TELik . brhgiiy . BEA
SE RS, IR S AT, R b & B e
TRIAH N S SR . ARG R N E ok
0-4 Fid, H0ZE 4 8. REMRIEBHHRME S
IR AT T = N T b M S U N N R R
TR 2 G AEWERRE T, B R AT AL Y
AN B AR, B, FEEh AR E T, Y
HRCy ] B T T LA R B R FE Y — L,
MAERFNEE R, 78 MBI B R T L e R s
WA A — %, %
3. 1.3 BV ERELE RS

HINAR G AR EEY Y, AR RNTE
LR o TE RS A HETE TR 2 W 45 #4 (macro prosody)Fil
MM EE R (micro prosody). 5 %2 M &5 #4) LATE R 45
T (Intonation Phrase) AFEARFAL, U &5 H R T i
FER) R e M A S T R, IR
BT RN B 1 B T VR TR A v AR Y
Ko WBIBRIRTE AR A R T BRI, — cBE inl i
EFEGETE, TR AL S AR T, B g AT
IR B E G BOE ORI T AR Y, AR
K, HFHEKMN, 2%, EIHMMME LM (macro
prosody) W) == ELIH i FA AR TR SR ST o SRR TR 1 A
MBIV 2K o AR AT JEAE X J ST (1) v ife fR
o AR TRV 1 v B e Sl o P AN B Al 1
HEE A S WAy pTd, B A g A
P TE T BT AR KB AL T 8 o T B IR R
G BRAEREE A DGE .. IXFE, 1 ES AR A

33

SR R R R 1 3 AR AR
3. 2 A RS
3.2.1 B ROEE KUt

XoF A SCHRE H (1 8 P T B (75 A, A
—ASHOHMS KRGS EIAT . AR IE TR 45
SN, N B AT 1 A R b A N A T
5 R, ELUT LA A T G S 1) e idk -
(D S THRES BRSE
(2) ik TSI AR, A AR bk T R A R
G5 H AT B ] B R T P ARG 45 i
(3) MK I A BRI T 2 U0, iti ol T KA
P B L
(A PV 10 8 ) T R 2 TR Ll Wb ke S izl B
SR
3.2.2 WS

POEB L5 A B TN ALEIR KRR AR T o231
POE BANAERI )0 . T H TSGR B 3Rk A)
MR AEAEI 1), E T T2 G DA K B o R
SR AT, A S IR G IR R BRI, SRR
SEPGE H BN ATERANE T RS, Bt — R L
AHSC ) L

S22 3R

(1] W%, 2L, a1 G540 Wi SR sl i #) H R v S e
R, (P SO BRI, Vol. 13.No. 6, 1999,
[2] Gee , J. P, and Grosjean, F.,(1983). Performance
structures:A psycholinguistic and linguistic appraisal,
Cognitive Psychology, 15, 411-458.
[3] Niu Zhengyu , Chai Peiqi(2000) , Segmentation of
Prosodic Phrase for Improving the Naturalness of
Synthesized Chinese Speech,
ICSLP’2000, Vol. IID) .
HOSE, “EWIE RN A SRR (L 5
A5 g CHARTE & 278 ST, bt e AL,
1999 1) .
WOISF, 2001, “SUHHTHRDIS- 0 2 R &5 2k
R, BYEL g GOt MIAGE 5 232), EHEK
AL
[6] Jianfen Cao & Weibin Zhu(2002), Syntactic and Lexical

Constraint in Prosodic

(In The Proceedings of

(4]

(5]

Segmentation and Grouping.
(In The Proceedings of Speech Prosody2002, Aix-en
Provence, France).

[7] Zheng, B., Wang, B., Yang, Y., Lu, S. & Cao, J.(2000),
The regular accent in Chinese sentences. (In The
Proceedings of ICSLP’2000, Vol. I).

(8] W&IZF, 2002, “PUEA I SEHKCR”, (HHIE



Report of Phonetic Research 2003

) 2002 45 3 M.

THE PREDICTION OF PROSODI

C STRUCTURE BASED ON TEXT

INFORMATION AND THE APPLICATION OF THIS MODEL INATTS
SYNTHESIS SYSTEM

Cao Jianfen

Institute of Linguistics, CASS
ABST

This paper reports an automatic prediction method of
prosodic structure based on text information and the
application of this method in a TTS synthesis system. The
main steps of this method includes (1) prosodic word
formation based on grammatical word segmentation; (2)
syntactic parsing and annotation; (3) prediction-tree
building and (4) predicted index calculation both for
prosodic boundary distribution and accent distribution. The
synthesis inspection to this prediction theory was
conducted on a parameters synthesizer by rule. The results
of informal perception test to the synthesized speech show
that comparing to that of without using this method, the
in

naturalness of synthesized speech has
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following aspects: (1) the word stress sounds more natural;
(2) the accuracy of prosodic segmentation is increased; (3)
the hierarchical organization of longer sentence become
more clear, thus the comprehension degree to long
sentences is improved and (4) the global intonation and
accent contrast of whole utterance sounds more close to
that of natural speech. The advantage of this method is able
to predict prosodic structure of an utterance as a package
but not only a individual adjustment. The shortcoming of
this method is too much dependent on syntactic analysis,
while the automatic syntactic analysis is far not perfect up
to date. Therefore, some error in the prediction of prosodic

structure is hard to avoid.
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