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Abstract

This paper proposes a synchronization method of synthetic facial image sequences and synthetic
speech. The LP-PSOLA synthesizes the speech for each demi-syllable. We provide the 3,040
demi-syllables for unlimited synthesis of the Korean speech. For synthesis of the Facial image
sequences, the paper defines the total 11 fundermental patterns for the lip shapes of the Korean
consonants and vowels. The fundermental lip shapes allow us to pronounce all Korean sentences.
Image synthesis method assigns the fundermental lip shapes to the key frames according to the
initial, the middle and the final sound of each syllable in Korean input text. The method interpolates
the naturally changing lip shapes in inbetween frames. The number of the inbetween frames is
estimated from the duration time of each syllable of the synthetic speech. The estimation
accomplishes synchronization of the facial image sequences and speech. In speech synthesis, disk
memory is required to store 3,040 demi-syllable. In synthesis of the facial image sequences,
however, the disk memory is required to store only one image, because all frames are synthesized
from the neutral face. Above method realizes synchronization of system which can read the Korean
sentences with the synthetic speech and the synthetic facial image sequences.

* IEerE, AT ETEEEE TR % 2 AE kA EA7]2(96-0102-15-01-3)¢]
{Myongji University) A el] 25 o]Fo] Fe-
* IF& R, B BHHETE B2 HF19984E1 H20H, A8 U 19846 H17H

(Kwandong University)
(1009)



9% HEEAS S FAHYE F
I.ME

Haz) gold gt ARl dist we o]
3lejoll glolA ARRE Eolr] Slsid KA, b
g7k THEle] Soll i Be] mz=Ew gk A
Aze we) deix gl Alge] sMHoR e F
7¥ollA tidteta Sl S F= MRS Sl
Lt 2EAY 9F AT S W 710l
B4},

FAex PHIZEAS o]8sks PARS Parke
1} Lippman 5ol ©j8] 4Abidoz AQkegic), (12
T}, d2e) o] Wt aululr]se] &)
A7) W, @Alzle] Welxl wisket ke T
o] olx, Al eTEE s o AA
A d7rze AAFA FPd o2F, d® BN
o BB fasrasd o 239 dEle o83}
o] 33k AZPAE YA ubie] AlakEe] o]
ofe] A7t B Aok o) upge AFAE
FlRoz so] WAlzte] ol AFPAL FAY S
Q7] wjEel, chmel] $-go] 1Y HoZ we] F
29wl itk [/ 289 HEE o=y A7 o
goz odreld] g iR Axsigr) (¥
I Jopla, £F 5o Ui tidt JAdZ
zs) LAY B8 AP 5 Y= Axde
Tk B g, 92 Te dFEse] 49
zeaed 10 Zge] gxqlel| ule} Wslsirle ook
g AFEmA PAHE ML oA,
gole] Almgel oyt guere BN F Aug
o gt 11579 7188 Yrg A& A3l &
2EHe AdF TodAton Wt & 9t J)EL vt
5:4_3]-%]\11}.“1]

3, SAHPHL JAZ A e P
71ERA A7) M Eds BEdE d7Em gled
Ao Al el AESAe mdalse] 7
o] gl 11 oleig mulge] 7t A
A9 ggAel Zo= LPC AQe sleleler 3w
A B1- o] 2mz o]Re] 23 gtk zeh}, &
Aulsde 2A o]l4ske PSOLAFAMA] 1181101 o
Z23e /s LP-PSOLA §HdwAle LPC =k}
3% pitch-synchronous 34 ¥4slez 8234
& 913 A== folstnl, LPC Ao FApaluT}
HEA, AAdAe] gk FeAE 2L 5 ek

(1010)

s $HEAY BT

EERE S

£ ERME Il i dF 99 ¥
A, AR ST, ol T AR WS
Akich d2FEEY RS dTAY 4 &
B 24, T4, FHE B3l Al g3 7]
23 gleeke 7lzddes deAZl ¥ S49 A
A7kl whe} 7lxEdS Baeke $7b 2Egs &
Adct 2349 TR SHFEE AYEP] $3led
LP-PSOLA 3MWe o83l whad d9= &
A v, dse] SO didt A&k =
Apste], dEFT S F71E Alid.

PEY LD s J F2ul
SRE 2NN RO a3

a8 1. Axde] AR
Fig. 1. System Configuration.

Oo. M2 7l

Qzko] AA ke A3 o] AT Y= e
skl 13 13 2L Axgle Faskm gl o] A
ol B9 gozre Adsd 9 E94
3 gde BAN, TUES 29AE Ba4 o
Felo] Wtk WA, AHHE Be 92 FE 0L
ol e} 2eivhe W S8 Wshiokict &
el Bl oheled, 7t SR 9F BT 94
S AU PR AT 24 A1) Al @
2 E71% Aolsi wazale] s, AlA Qlzlo]
she A e WS AL 4 luk oISkl ol
& ol sl FARCE Slesplz ek

m. S2HE7|

NI 2(F T FESY 2FoE AEE
F 14,364710] W’ AFE o]FeA glon), Ag
3 ZFEF=(KSCH60D) el e 2350710t} o] 84
ol Wi 2] Bl wel 923 =k
I AN E A R Eobd, ZE -
g J=ekat $A4S A B ¥F & ok Y,
oM 549 EaEeE, Ae%3, s
A5, A5, 493 Fo= FREE S-S
7F S8 FA2E Ao FAe SAske A8Ad
FollA A of wiEel] JyE EAbel] s dF



19985 7H EFTEEmIGE

T Sl ntEA E & I=E Sdst
7F Beslcth = Bh3le] e S gk Jnokst
S EBRskebl, BRE slmekeld S8l
o] Aike AE aElEh ZE £ Rk
I $A4E S E 5 vk 53], ¥29] 3FUS
Hollx= vBA4|EE 1, L, &, 2, o, H, 0’9
TN Aoz RS diel, @29 o= A5l
HReg AlRKE olike] TS Agel WoE &
27 Sch o] F-Hsielels dae] BSolA
dEE AR AApe @Y UEEe AvEs /A,
A, /g /A, A, AR D3R A S 2
Hod = 89 /Y/= /oV/E ieEe vt
om, olFELAA /9= HRL/9/9) ol g
He A5 Bol siok =3 dedie 2 A
S Tl Sl ey Deld] A 7 de
vtk 553te] AACE A vt q7] wEel,
Zgol dFshe S Cleabde] ge] Ak
oldd MulE Fqslr] ddiMe d¥E IS 9
w7} BAElejel sluz B Qi mejEA]
et

V. Oélg- S oAl 'Q-A'IHI-I:I-I

L o429 33 =d

FF e ApdaFA sk, AFE vze]
o] AHokg ffaix] dFe] 3 YR AE o]83t
ek o] 2dE O¥ 2 depdnh o] 22 dF
9] dubA<l 3a] FAF deRAL Aol 7Fsst
EE 3 Z 9 59 499 2T gl v}
714, o] Rdg sile] FuA dFel A, A
23 23S T 5 e 7ike] "ok APES
FH [6]1-07], [9] el a83ka ek

2. BF ARl gk 718Y Jmek

Adad 9 e P e dER
AL AfARE WAL F ol whule] dasitt
Pz} 5o JTTAL AFTT8 5=, olgkd] ulel
Wslgichs Aol Aelsle] 10 Qzwde AN
WA 5 gl WS Apgch 97 o] uhige)
falo] IF Ugol Bag 71BN RS 1157
el eor REIHch §Fe AL + BE, =
A+ B o+ A, o2 PAEe] 9l7) wEel,

(1011)

#£3PHE Sk BTH 97

e

(a) €& 371 Iz

(b) %A 4 (©) 2] A%

33 2. 9F¢) 3 2w FxA ol A
Fig. 2. A 3-D Facial Model and Adjustment of the
Neutral Face.
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Table 1. Classification of the Fundermental
Lip Shapes Required to Korean

Pronunciation.
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Table 2. The AU Combinations and Intensities

of the Fundermental Lip Shapes.
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Fig. 4. Changes of the AU Parameters of the Lip
Shapes for the Korean Syllable “Kap”.
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Fig. 6. LP-PSOLA Synthetic Speech for Each
Demi-Syllable of the Korean Syllable “Kap’.
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