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Text Audio Driven Facial Animation Generation Based on Improved Wav2Lip

SUN Yu, ZHU Xin-Juan
(School of Computer Science, Xi’an Polytechnic University, Xi’an 710600, China)

Abstract: In order to improve the authenticity of Chinese lip synchronized facial animation videos, this study proposes a
text audio-driven facial animation generation technology based on the improved Wav2Lip model. 1fFir§t1y, a Chinese lip
synchronized dataset is constructed, which is used to pre-train the lip diSC{iminator to make it more accurate in
discriminating Chinese lip synchronized facial animations. Then, in the Wav2Lip model, text features are introduced to
improve lip time synchronization and thus improve the authenticity of facial animation videos. The model in this study
synthesizes the extracted text information, audio information, and ‘speaker facial information and generates a highly
realistic lip synchronized facial animation video under the supervision of a pre-trained lip discriminator and video quality
discriminator. The comparative ez_;perimenfé with the ATVGnet model and Wav2Lip model show that the lip
synchronized facial animatien video generated by the proposed model improves the synchronization between lip shape
and audio and enhances the overall realism of the facial animation video. The paper provides a solution for the current
facial animation generation.

Key words: text audio drive; facial animation; Wav2Lip model; animation generation

NGB B & L4 8 1R & AL R — R SUHE I LSRR, SCBARAIE LSR8 1 i [ i 5t 1
B AR FP 51, i Az s A A (3 75 22 R UE AL AT FLSEILTE RS G AR 1 3 KSR AN [F 2 3 2K

O FHEWH : H K E SRR (2019YFC1521400)
AR N ] : 2023-08-17; 45 B [H]: 2023-09-26; 5K FH IR [A]: 2023-10-09; csa 7E4E H AR [H]: 2023-12-18
CNKI [ %% & KI5 []: 2023-12-19

276 W5t JF K Research and Development

© EREERREST  hup/iwww.c-s-a.org.en


mailto:zhuxinjuan@xpu.edu.cn
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
http://www.c-s-a.org.cn/1003-3254/9405.html
mailto:cas@iscas.ac.cn
http://doi.org/10.15888/j.cnki.csa.009405
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

2024 4F %5334 21

http://www.c-s-a.org.cn

i H AR SN A

551 FJE DL R BN IR 0 J7 3%, KSR T 4R BOR,
PN R AR SUE AL, SR RN . BRI 8)% S
£, T SEOE N IR IR RS B 4 — 4
RE LN TG A AR 30 4T 3R 3, AT AR R A G 20 i ) Jx ok
DA B S SR 3R B A e, A7 — s SR BR PR
52 RUSTAN IR IR I 7 3%, ¥ SRS B B R
FI R A0 A R 8, B RO SCA I 1 B BRI B S
A BE 1A 7. Kumar 25 A7 58 O BG 30 i A= Bl
155 I — AN SCAR B B A G LA, 1 SCARAE
N, AR A N ) SCAS SR B8 AT AR 1 2 [R5 1Y)
B S A, EARAATT B bR AL — AN SR E I
AAE SN I ] R, (A b, AT TH 2 & AR 3 A
6 st A i AR, S SCAR IR B ) i 7 R

TR L R A A AE S SR A RS R K SR,

S 5 B A5 0 2 T 0 T B R 1 3
AR 58 3 5L STONBR SR i, S iR R
A 5 5 U s 1 R (R, R T
LS IS5 192 50, 2 PR S0 S A 30, S DU 2% 1
B AT >,

i, 8 SR 30 0 A\ 30 B R K % B0 5N
R . KT 3 0 0 P BRURR, T3 30 5
R, Sl P A R, T4 A sl
ARH P R A U S0 T 54 v 1 e ),
Chung %5 A VAR 3 51 1177 1 56 HCE SRRV RE K A M
H 25 AT 2 AT 25, 4t T BT S 2
AT B, A0 PR 25 LT 45 T 22 0 2 45 M e S BT
S8 £ B 00 A 251 S R 8 A

5 RS ¥ R P B B s 3 i AR i, XM R BAL

PR X ALR, B AR e A R EUR AL 55 1
R L BRI, R TR 5 Sh 0 & B Bk 12
E ML

5, 2 AT 2 1 £ B IR R e 4 2 % e
B — G GE N A P I IR] A At T 4% 2 ST R A
22 R ERF 1A R 6 A R, S 0 i A S0, i i
I i 28 JRRT 7 0 2% , 28k 1 BT T DA R — R 5
5 IR )AL 6 F T 35 PR SR T, T 5 0 1 A S A
[ Ao 2 RIS 4 L3k s P SR AR 5. 32
TR N — BB 5 B R — ik AR R, BT
IR0 20 190 24 11 2 B B V8 A M AL 6 e
i PR 0 R e 20 2 155, MRS B 1B R Sk 3033 Bh 4 34 11
N BGEHE. Ay T AR UL B, Vougioukas % A FE 52

F A BB RUARAT %5 R TN T 48 G R E IR E 1R, (1
AR 5 7 WL A AT B P 3R R 2 AR 2 R A
2 1 2092 R, Chung 28 A48 H T IS5 7] 25 30 51 19
2% Syncnet, B I W55 ALK EHEAE AN L F S50
2 i) F HOH MR, T 3 A (5 A e R SSE F 5
SRR e DR R 5 5 R,

P9 T REREIE A R G B A i R
1 5B Is ZhAS B AR I 1] 22 Prajwal 5 AFE A% Chung
S NI T AR SERE L, i35 4R T 4 it
W4 ) LipGan'™ J2 H o 57 wav2Lip™. Wav2Lip
U 51 PRI PR 9 (A TN, 754 B B 6 91
T 038 A RS, SB35 SRR 3] B B s
11185 15k 2 e A S 4R H 2 BT TR, Wav2Lip
W/ 72 2 1 4R B0 B A5 B 7 T A T o K i R ),
R RS 2 R L B ARSI R R AR B
17 O 2L AR,

Wav2Lip #8452 75 g S S N e a4 Fadt A7)l
SRR, B S B B S B9 N WA 2
SR (H R, 4 Wav2Lip B8 R B b SC B A KR
S RN, FOCR AR T 4 B A, U5 R K R 3T
2 ). i O R B SRR A 3 A 45—, e e
T ATHS 5L, BRI o o o ST AR G 2 5.
B 2 NG5 S N % 2 R i, B
BT b N A7 — A 5 8 £ s N 76 20 A 0
ik AW R A R it B Y R TR, =, 76
FUSEHG L, SRR (S 540 5 S a5
O 227 (i Wav2Lip I 2% 18 B3 A 1 5,
S FUA TR AR 0 K B KA 252 1 4R
R S 2 S35 A 48 A 2SO A R b 74
5, SRR TN B U 2 S T 45

B 77541 T b o SC N K 0 R A
AAE B RN TS, TEE 25 L S R R I LT
SE P T B K 08 5 7 45 20 LA R, T
R TS A 0 R, A% SR e M v ST B A 3D
TR S, A PR T L) 25 ) ) h SO L % By
R HHE. S5, 35T Wav2Lip M7, A SCHR H—f
AT HRIRED N 1 B A R R, S % Ak 1
BB LA ) 2 52k

KK E TR O MEET 3000 &5 A,
PUATURN 5 471 P SO B % 25 A 20 RS 4, 2
MR A2 TR T R RS AR e SO A R A

Research and Development it 72 & 277

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

2024 4F 55334 21

O (R AI DA RSk 7 () 8 ABORT SCAR S A, @) #HH T —F
Fe T Hudt Wav2Lip BB ) SCASE SR 5 NG 50 18 A R
T, Al 2 RS BARIE, 0 BT Fh S A
S5, 56 F TS S N ) 1 N R #B AT AR B e S K
()5 1A 20 NIl B AT 55 D) 8%t bb SEER 3 1,
U A R 5 [F) 20 NG sh AR T 1 AU
TE AN AR A A0 M A LS. AR SCATF T H B R &
EE PN el €17E i s RV Vb b I N i
RIR, HARTE 2 WL SO R W 4% 85 42 https://drive.
google.com/drive/folders/ThfFTGhY fiL5hxsd4tqTpWj0-
woft7Ypa?usp=sharing.

1 Wav2lip # %

Wav2Lip 1 84 0] DA [A] 25 AT Ao
[ =351 Kl E)ﬁﬂ%%)&%iﬁﬂlﬂ%ﬂ}%%%ﬂé 5B,
ML T S H A )55 B A4 5, R P A x5
ﬂ%i)llé;*ﬁﬁ;ﬂ%’%ﬂxﬁﬁ%‘zrﬂﬁﬁﬁﬂ%ﬁﬁé%, AR R ]
A R A5 5N 5 ARG I B s 3 8. 1A
PR A R R ) 4 S 4y, AR R AR AR N 1) A
HAUE B — RBEHHE T 5, i 345
B I T A R A R — R BB B 1 R B S A AT
TS B AE I ARBLEE, SR VPAl AR R AR T e, B
PIIEARIINZR, A s AT LUZ B0 AL J& B 30 A 7 21 i A=
JRACRE, AT 35 155 AT ) 2 R

Wav2Lip #8175 [|] 45 55 50 AR b R B
SIS0 o i iR R D (NG B AR T — MR
TP G 5. B4 NSRS, 7EA58 FH o SO AR 2 A\ K

EESIR

I HL (R P ANER AR, (5]  AE 2R A pN J 3h m LAR

(1 SLS AT B, AR I, A SR T
A 4 B 20 K 4 R FLE W 2Lip 1
LR L, 31N T SOARRE, (0470 2 i 10 A S 3 i

PR SR, b

2 Bt

F &Il ve e SR R YN e PN SAT
FLSE AR 34 42 K5 T Chinese mandarin lip reading
(CMLR) %4 4% 2508 4 v, w ST T 6 1 A 6
Tl AR RIARIE 102076 0] 1. A1)
FREAT 29 MUF, NS SCFRE R AAEF
FOFRA b 5. ARSI O S % s S 1 — 3 4,
KLH 2100 ZAWSFIRT LR 2100 45 SCAR.

278 W7 H K Research and Development

STURI KA A B A1

IR, X0 F HSE ARG, 7 (B e % B 30
R 2 N, AR SCEE T IAT (1045 3 i AR, #4031 B
N 6 H £ A 2 AT i N G 4 5 3
JEHIEM S  B N T RATREZ 12 2 NI
B, EEL T 39 A7 BhiE A AT R IR 3L 900 %A F,
A 900 ZLAATRI NS B[] 900 2k SCAS. AN T i 2 A
35 AW, AUEE SRR BTG B A
iy

Xfﬁﬁgm*ﬂﬁ?iiﬁﬁﬁiﬁgﬁiﬂ\@ [EE i N
L AGL U, 5 R ) e A AL SR A A
AR, aﬁcﬂhﬂlwﬁﬁﬁ’]ﬁ%ﬁﬁ ézﬂz%EéLIEZFAEEJz —
ﬂmﬁmzﬁz#%:wﬁ%¢@%aﬁm@zﬁm
N P FH A0 SCAS A7 78 SCA SO e . 08l Ak
HE, e B N BIEEWE 1 FoR, FCahE A
HIFEWE 2 iR,

IEEEBEEEE
viv

R

Bl
] ol o g
+ N - - T
iﬂ&ﬂ&ﬂ
MEE

BT SO s N S v B
GifRSSSRSRANAR
IifSSSSSSSRSSESH
Sl SSE
GiISSSEERAEESE
GESSAAAAAEETT
@Eacs

B2 rhocshm NS R B

3 bR R SR BT

ot JE A R 2 a5 R 1 3 s, [ R SRR A
RERIBLEN R 3. 9 T AR AR R BE A8 27 5] B SO KL
ANZly N BRFAE, A SO T SO & D 3
Bt Q. B e, A SO 1 B0 Bt SR X B B
©REAT TN L, 12 59 45 75 Bl A 3 ) A 7l s A= 1
SEHER IR [R5 N\ sl L. SR 5 K B 1 N A
a5, 2R B I g i A AR 25 PR 3. 2 i 2 0 E
Wav2Lip B8 CLA A2 i 3 @M 35 ik i 22 D

© ERSEBIK T

http://www.c-s-a.org.cn


https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

2024 4F 55334 21

http://www.c-s-a.org.cn

i H AR SN A

Fait b, B0 — N SOA G i A% @ AR HUCARAE, BUC
ARAFAIE 1] AN RURFAIE 17 8 ) B A Dy R R I )
Rl AL 17 5 3 3 N 20 B 2 13 21 B R 5 AIE )
BEHHE, SRR BRI S I A&, BE T
R (PN} TR GNP BUC) (e V0 #

A5 5 AP IS S s H R sh S N R sh mAL. & Ja,
A5 AL B2 53 2 COUR A AN IS 248 73 B D 5 I
AR UL, ARSCHTHR H RRER R L T 5 1 R 8 4 )
e AL AU B2 0 i B MBS, IR G 3t i A i A
2, HT )& & [R5 0 SON T2 i AU A

- N
PUEEASEEEO | — — — — — — — - )
| OUBRIUER | fﬁﬂllé&ﬁ@@éﬁ%%ﬂ%&@j (MBFRANBD )
_W | o \
e ol 5 e
AT W AT . Pl oA B | [ -
okl | Z , - ;l ) \« Iuéﬁzﬁr% | ,T =1
N 1 = /
i ) b H : -t
ok | e NN J
\_ Sy T g € _ 0 _ _ _ _ _ _ |
‘ v
Vg U O3 ST Wav2Lip B9 SCAR BRI S A IGBh EA B AR

.

3.1 EEFIRHIZE
JEIBFI A RO B H A2 38 I A B i R
B AR N K38 B [R5 P 78 B AR B R AT I 25 2 A,
2 %oF JB 35 ) ) B AT TR 25, A 45340 590 % | DAHE R ARG
DU A 5 ABURT N G328 B0 75 [ 20 . &30 0 ) 8 A e
B% LipGan'™!—Ff, MR BARRE A AE Bl (0 WL AT 47
VRS, DR Dy A B S AAT HR 2% 5T 81 8 ARURH R AT [ 6 I
TIE 5 A HE TR 53 30 31 98 2 77 K 280 ) [ 20 H i 4217 |
WZRHRH T B R RPIMN L. (B2, ZRKE
[ 25 i £ v, i/ o SO RN G B S . R T 58

2 RS R L ST ) R SN G 3 AR — A 55, A

AR 1 35 [0 N M o)y A s S R =20 R =
B TSR A AN B — ANESE R A T
PN o4 i *ﬂi/l\%*ﬁrﬁi Fa #JR, Fv #1 Fa 43
S AN 5 AT R TR0 KL B0 0 3 B 2 VI 2Rt J
I BEALRAE 5 N R] 25 80 AR 1) & A Fa ok
X 73 B AR 2 TR 1) () 20 FERE A S ) b, 48 FH Bk ER
HERE I T VR A AU S A B — AN R g
fith & A — AN 5 PG i 2, T 2 R b R A AR R 2%
7. DR 488 A1 FH 4 52 AL 5 — g i) 58 SUIg 40 2 Sk v
SR RARANVE: B R N 2 Ta) 1) RORR, P R 77 AR 3 A0 - AL AR
[F 5 2 P
Vs

P =7 (1)
YT max(||vll, - 1sllp, €)

Horb, v R, 5 12215 7 1B 7EA SO
% 7 (0 A e B0 i R S b I %6 T K0 48 h, 454
WM R 4, 78 Fv=s WIEGTS LT, ) Adam i
128, WIUh: 21 F N 1B-3.
3.2 EREERISHIAKRSNERST

T2 B 75 19 N\ e 3 WU BRI, (8 T X
ARy, 7 — A e AN
321 A () . °

g Gyl 4B (1) AR E®, ) &
TGLHO, () LARBED, (4) AT EG.
O G R L B R A (O R MR, R
TR AU LA A e 5 W F T4
5. K K R B 1 2 0 R B 2 ek
N B4 48 SR O 2 A o B 5 5 D
AR 2 R 2 I 7 ) T A A ok i )
B BOHAT Y. BRI MxTx1 K/ Mel-frequency
{814 R ¥ (MFCC) B, St KA h S FN.
SO S A S R AR BRI LA R %
7 S A BEHEAT 4T, B Word2Vec ™3k 45 3¢ As o
SCASAE FEE AR T AN SO A G 8 1 R R T,
JBIT Word2Vec SRS H) SCARKHE B A £ 5 HE & X
AT IR MxTx 1 KN SCAEE, 4y
KANS9 b BTSN K6 KNI b B SC AR AR
ANF B ST 5P R A 16 0, 3ot A4 18 1

Research and Development fiJf 72 7 & 279

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

2024 4F #5334 H2 W

THEE RN h R ERIE &, R B d T
FER Y JEUA ) 5 S5 S P IR T SCAS o (3 SURFALE,
] DA 5B 0 A s B [ 20 1R NG 3l i 3 ST JR R
Rl A R L A B 5 AR N ERGIER, 7742 KN 2xh
OB 5 MR RN . J56 B AT R A D N G 230 e A 2%
YN NG 2l A B 5% p L 55 SR AR B R A LR
FEIEE BRI R B R R L1 S Bk R AL

1 N
Lrecon = N Z “Lg _LGHI (2)
i=1

o, Ly FoRA BRI, L g 2o FSEHIALA.

FENZRIITE], T & ) 550 4% © — I 2L A B
5 NSRRI, BT A B A T B AR B SR 5 A
ot 36 N B S 2 Lk HL A W 7 A R AR AT AL BN
B o VA U AL T A0 24 P52 HfE 5 ) [A] AP AGL JR EA i) s A
X A A 2B A AL E AT S W Eﬂ‘l‘ﬁli{%%%?&%
{E B 2E B REAT 3 B, AN IR RE — . Jis 3 1 45 12
S )P SN 7 R o £ 65 340 1 R BF, 326 0k 26 e 58
BEATINZR, $UR KON

N
1 4
Esync = N ; —IOg(Plsym) (3)

Forr, P MR (1) 15300, 7228 a1 I rad 72
Hh T A 25 B AN EAT PR RE . S 2R T
PR b 272 21 J5 5 [R] 0 R AE R 2 3R AR e A B fin A
1 J65 25 [ 20 1 N6 20 ) A
3.2.2 WA & H I A

b 48 FH 48 BT U R 10 B 30 0 0 3, AR AR AE AR

YN e [HEY 1 NS IR R S T P AN ) TR S

B, A I 2 B0 A I 3 LA e I 1
WS DV, 0 T R R O A, I
[ TR IE, VI R RLATR AL MR @, T L, 5 B A 30 B
{58 PR T A A RO 8 R S I
20 F e, SR 2SR e A S A I 5 (70
P\ 6 ) LS50 05 B R 2 R
M LA A T X SR A Dl

BLSTT ) 5 35t R th— M AL B ALR, %
B — N BRBUZHHLE ) LeakyReLU i i 4041
PR WU LA 3 5 45 B A

Lgen = Ex~Lg [log(1 - D(x))] 4)

Lgise = Exer [log(D(x))] + Lgen Q)

280 MW7t JF & Research and Development

Horpr, L, 3RomoK B 2R s A2 A R, Lg ook

B H SN R, D(x) Fos HR a8 FEAS x N E
A ML (6), HtaiR K (K (2)),

R4 (3N (3)) AIXTHid sk (3K (4)) ALK AN

Liotal = (1 —Sw— sg) “Lyecon + Sy - Esync +5g- Lgen (6)

o, s, R FPETIRCE, s, RXTHUESR, AR ET A
2256 BB M 0.03 F10.07°% 76 5| N SUAHIEZ S5, 1
{6 P 34 3 AR50 B 90 AR R AR B
FI 5] A, T2 AR R A 2 L R [ 2 AL A T A 3 A
EYURIE S

A SRR A T SO TR 25 NG 20 0 504 4 I
SRR, HEROK /N 4. FE I R AR s 2% A ) S 2 g, A
H Adam AL, WI4R% 2] %N 1E-4.

5 AR RS [R5 1 N 2 1 A0 i A, R A
GER LR AR HESE . 5 LipGan! RIS AR L, A SCHR
PR PX 5% 65 A o A IS 8 ) 0 AU 4 — ot B — NI
[E] AR b R A A0 A\ #8 72 SR 1 A =] I T B0 8N K
DX 45 1 38 B, 5 4 () F [ R 5 1 > 7 A ) 4 45
AHEERE. DR, 7R AR ORI L, AR ST Y I 24 AN e 22
BRI A N R 38 B2 By, s> 1 AR U S
B [F) A7 0 N 50 e AL A0 LB 52 (R A7 AE . AR AR AUAE
1 TR ST AR N, I 26 A= B K8 8 40431 1Y) S 3
DX I g B AR 3. e

\%
4 LI eRR 5T
<N T R AT A BRI SR 45 R, RSOk s %
SLVTIIRD N P00 P o 7 kAT VP A
4.1 EJIEM

97 VA AR R N G 2 AR R A R RICR.
FRAME FH T SE U256 SyncNet, %M 2878 SyncNet!'! 2
J& & A TR F . %073 AT LAIAAE & & A50F o sz
BN (B I [E . AR PN EFR: K H Wav2Lip ()5
[Fil 25 45 22 B B (1se-d) RS [l 2B 22 BASFE (1se-c)Y.
XN FEAREF SyncNet #ASRiE AT 55

Ise-d J& 18 VI R A Fr B 918 & SR AR AT S0URE
fiE, THEILRR FQRR B, SR 5 P AR B 4L B JE A 40
HH R B i /NRR PR B, XA g5/ BRI R B A 9 AT
2 5355 () 22 5 b, 1se-d o AN [R] i #4212 1) 325 A0
AR 2 8] ) fe /N PR S BLAIRHY 1se-d R RE TG &

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

2024 4F 5533 % 21

http://www.c-s-a.org.cn

i H AR SN A

BTN i 5] 25

Ise-c J2 15 FH R K 5 1 e /ML AN R A B 2 254
N 12 5435 1 LA 40 0. 1se-c Fom S5 SN AR AT
A& [ R % 7] 25 1) A5 P AR 1se-c MRS
PRAT L8350 73 58 AN R A2, He b B SRR ATASAH K.

f# [ ATVGnet™'!. Wav2Lip At J5 A A4 Bl
NG Sl AT AT LA 7R ISR, 48 B AR SR e o
SCN AR AT 4R, FEABAT A FF RS AT IS5, 12
A2 U [R5 (0 N 3 A A, SR AR A () 10 & A5
H AR, A5 3 AL o] LLA RS & [R5 1A
i 2y AL DS 25 R ANER 1 B, &1, A b
ATVGnet #5824t J5 () Wav2Lip /£ 1se-d 55 L B#
iK1 1.393, £ Ise-c fabs 32T+ 1 1.383. #HLL Wav2Lip

TR 335 ) Wav2Lip 75 Ise-d $6K7 A€ T 0626,

{E Ise-c fib5 b, $2TF 1 0.153. IS5 SRR U it =
Hy Wav2Lip fil % A BB AR [R5 1 A B 2 gL

LR ORGSR

Hrahm & BB SE. SRS RE W, AT ATVGnet
AN Wav2Lip #E8, Sodt Ja (i R A i (1 ) & [R5
e I AL, 35BS N e i A 2 e O — B
1 A TR A i 8T 1

K3 MAER (%)

Y 2% N LR A 2
ATVGnet 72.5
Wav2Lip 58.5

Bt J5 it Wav2Lip 25.8

I 2% Ise-d| Ise-ct
ATVGnet 8.75 5.631
Wav2Lip 7.983 6.861

Uk 5 Ky Wav2Lip 7.357 7.014

N T 5 H AR BEAT BN 2 I LSBT #K
50 AN E R AR 150 A Sl i AL A 4055 A
30 ik AT 7> %1, RENLE T 30% HIRLHH 1R S,
70% AL E I ZE. TR 1 Se98 45 R K 2 Fios.

®2 DGR

2 Ml a S A ATVénef\ Wav2Lip Fl1E
355 19 Wav2Lip 4Rl 60 AT 17126 10 A jk 5h i
S, 25 I PN T T 75 (D) 2 B WA 4
T2 i) & 75 A A5 B 3 5, 295K 0-10 4. 0 45
P TE S AET . 1-3 7 RN IANZE 2 Bhil. 46 73K
AT I BT, 7-9 43 R FEARA BT, 10 7R m
S5 4 A BRI, KU RO 25 5 TR BT, @ A
15 A S ]2 (T 45 H, 90N 0-10 45 0 4
BTSSR S, 7R R RS, 123 4
WU F] e 22, R 7 254 B S O R A5 B %, S
WE K. 4-6 4 T ORI — iz, 42637 5 F & Bl
R G, (H KT R T DA, 7-9 )
WU F] A 7, T R 7 2 0 2 b 3 07, R AR
WL Tk, 10 4 S0 52 4 IR0, i 0 75 5 52 4
[F25, WS M . 76 VT T B, o o 25 4
RO P WML, o6 R S 2 0 10 240, TIL T 4901,
I R A4 S e 2, O BUR 1 2
WA G PR RS P LB b, ROR A,

K4 ML

X 2% Ise-d] Ise-ct
ATVGnet 8.126 6.172
Wav2Lip 7.653 6912
et J5 it Wav2Lip 7.091 7.861
¥ A
42 ATIiEM "

H T A TRUBE 35 (725 45 5 O Rk, A ik
SCIRIE H AR T 20 A7 BRE DY O SR A X A R IR
725 (N sl m RS AT PP DAL, LA 3 A
M [R5

FEEAT N VP, JKEE 7 Pl 28 1 Fhill ik
S, JATE A 26 A RS IS T 0 N R 50 o AL A
AL 30 ML 30 A F S A9 A G Bl AL A
TR, b A5 R A WA sl i D S, WA Sl Dy
R N A R A SR LT M, SRR 5 R A
R 3 PR, e, N TR0 A 52 R BR /) 2R o blovf 73

¥R 2% PR 1) 3% B 40 {E 1 EEZA R
ATVGnet 8.32 3.95
Wav2Lip 9.48 435

etk 5 T Wav2Lip 9.63 5.57

AR 2 L VEI A N PRI 45 5, AT 4R Y ) 7
A R N 2 i WA & B N [FE . BCR RO E
5K, ATVGnet {3 i M 5 B2 KR A DN AL
P ep R AT BN TR AIE, 2575 1S 35 A0 N
Zfy . A LI S AL AR — i 25 TR s Ak )
T3, ARSI ) 59 A A N B 30 i R A i B
SR\ HSLL T Wav2Lip 3A 25 8 2307 R 3 i £ )
TAE RS R D B R . A L 1K R A S
RFAE AN SRR (R, A SO Hh R A7 5 A

Research and Development i 7 & 281

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20244 55334 21

JIGy I RLATUT [ 20 A0 L S B i R A
43 ARmhEE R E R

AT R i LSRRI JE 2 R 2P G 2
AL [RIEE, W] LAAS 52 2y i 0 02 B SN i 34 2 5
NI BR ). B 4 8 AR A [ ATVGnet
A B NI Bl AT FH Wav2Lip A= 5 A K 2 i

MRATANASE A ST H 753 A2 1 ) N G 50 1 A v 2 5
3 WEHEAT R LG, o 1 AR U5 i SR RCR, B
N O AR R A N e ) R S BAR TR R
RAE S WL SO IR W 4585 82 https://drive.google.com/
drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?

usp=sharing.

\

Wav2Lip4: A7 ot - - -
Bt E/JWavzupiﬁiwﬂfPﬁ - - - - - n
'\

\ G
-
\
K4 JEURMIAL. ATVGnet ZESAM. Wav2Lip Eﬁi%}dﬁﬁﬂﬂjﬂ&)ﬁ Wa’VZLlp OB S 3 WS RS EL AR
Sk » ™~ Angeles. ACM Press, 1999. 187-194.

FIRTSE, BB BRAE, . BT R LRI AU S8
NS NI R fr%ﬁ%%ﬁ&b&fr% BT 2 241, 2019,
31(11): 1973-1980. y

2 Zhang ZY, Liu m,.Adler D, et al. Robust and rapid

generation of animated faces from video images: A model-

—_

\\

based modeling approach. International Journal of Computer
Vision, 2004, 58(2): 93-119. [doi: 10.1023/B:VISI.00000
15915.50080.85]

3 Cao C, Weng YL, Lin S, ef al. 3D shape regression for real-
time facial animation. ACM Transactions on Graphics, 2013,
32(4): 41.

4 Blanz V, Vetter T. A morphable model for the synthesis of
3D faces. Proceedings of the 26th Annual Conference on

and Interactive Techniques. Los

Computer Graphics

282 7L H K Research and Development

5 fL3Esy, FRALIE, TRIT. BREE Y 5] YR NAR LA 7 %45
k. o RS TEAER, 2023, 28(7): 1965-1989.

6 Afouras T, Chung JS, Senior A, et al. Deep audio-visual
speech recognition. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2022, 44(12): 8717-8727. [doi:
10.1109/TPAMI.2018.2889052]

7 Afouras T, Chung JS, Senior A, et al. LRS3-TED: A large-

scale dataset for visual speech recognition. arXiv:1809.

00496, 2018.

Kumar R, Sotelo J, Kumar K, et al. ObamaNet: Photo-

realistic lip-sync from text. arXiv:1801.01442, 2017.

9 Thies J, Elgharib M, Tewari A, et al. Neural voice puppetry:

oo

Audio-driven facial reenactment. Proceedings of the 16th

European Conference on Computer Vision. Glasgow:

© MEREEBIK T

http://www.c-s-a.org.cn


https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://drive.google.com/drive/folders/1hfFTGhYfiL5hxsd4tqTpWj0-woft7Ypa?usp=sharing
https://doi.org/10.1023/B:VISI.0000015915.50080.85
https://doi.org/10.1023/B:VISI.0000015915.50080.85
https://doi.org/10.1109/TPAMI.2018.2889052
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

2024 4F #5334 H2

http://www.c-s-a.org.cn

i H AR SN A

10

1

—_

12

13

14

15

16

17

18

19

20

Springer, 2020. 716-731.

IR, kG, B BN K sh AT FTIUIRSR IR, 15
LI R, 2017, 53(22): 21-28, 34.

Zhang T, Deng LR, Zhang L, et al. Deep learning in face
synthesis: A survey on deepfakes. Proceedings of the 3rd
IEEE
Communication Engineering Technology (CCET). Beijing:
IEEE, 2020. 67-70.

Lu YX, Chai JX, Cao X. Live speech portraits: Real-time
photorealistic talking-head animation. ACM Transactions on
Graphics, 2021, 40(6): 220.

Liang BR, Pan Y, Guo ZZ, et al. Expressive talking head

International ~ Conference on Computer and

generation with granular audio-visual control. Proceedings of
the 2022 IEEE/CVF Conference on Computer Vision and
Pattern Recognition. New Orleans: IEEE, 2022. 3377-3386.
XIGEH, xR, DT, 45, JE T 8 Ik Eh A =24k N Sl £
REER. HEHRGN, 2022, 31(10): 44-50. [doi: 15888/
j.cnki.csa.008776] y !

Ji XY, Zhou H, Wang KSY, et al. EAMM: One-shot
emotional talking® fa{'ce via audio-based emotion-aware
motion model. Proceedings of the ACM SIGGRAPH 2022
Conference. Vancouver: ACM, 2022. 61.

Chung JS, Jamaludin A, Zisserman A. You said that?
Proceedings of the 2017 British Machine Vision Conference.
London: BMVA Press, 2017.

Zhou Y, Han XT, Shechtman E, et al. MakeltTalk: Speaker-
aware talking-head animation. ACM Transactions on
Graphics, 2020, 39(6): 221.

Zhou H, Liu Y, Liu ZW, et al. Talking face generation by
adversarially  disentangled audio-visual

Proceedings of the 33rd AAAI Conference on Artificial

representation.

Intelligence, the 31st Innovative Applications of Artificial. |

Intelligence Conference and the 9th AAAI Symposium on
Educational Advances in Artificial Intelligence. "Honolulu:
AAAI Press, 2019, 1141, 'y

Suwajanakorn S," Seitz SM, Kemelmacher-Shlizerman 1.
Synthesizing Obama: Learning lip sync from audio. ACM
Transactions on Graphics, 2017, 36(4): 95.

Vougioukas K, Petridis S, Pantic M. Realistic speech-driven
facial animation with GANSs. International Journal of

Computer Vision, 2020, 128(5): 1398-1413.

21

22

23

24

25

26

27

28

29

30

31

Chung JS, Zisserman A. Out of time: Automated lip sync in
the wild. Proceedings of the ACCV 2016 International
Workshops on Computer Vision. Taipei: Springer, 2017.
251-263.

YulY, Yul, Li MY, et al. Multimodal inputs driven talking
face generation with spatial-temporal dependency. IEEE
Transactions on Circuits and Systems for Video Technology,
2021, 31(1): 203-216. [doi: 10.1109/TCSVT.2020.2973374]

Prajwal KR, Mukhopadhyay R, Philip J, et al. Towards
automatic face-to-face translation. Pwroceedings of the 27th
ACM International Conference on Multimedia. Nice: ACM,
2019. 1428-1436. -

Prajwal KR, Mukhopadhyay R, Namboodiri VP, ef al. A lip
sync expeﬁ is all you need for speech to lip generation in the
wild. Proceedings of the 28th ACM International Conference
on Multimedia. Seattle: ACM, 2020. 484-492.

Jang Y, Rho K, Woo J, et al. That’s what 1 said: Fully-
controllable talking face generation. Proceedings of the 31st
ACM International Conference on Multimedia. Ottawa:
ACM, 2023. 3827-3836.

WK, TRz, PHE, % RENEHE SN HAREE.
BRI (B RRERR), 2023, 63(9): 1350-1365.

Ling ZH, Richmond K, Yamagishi J. An analysis of HMM-
based prediction of articulatory movements.
Communication, 2010, 52(10): 834-846. [doi: 10.1016/j.
specom.2010.06.006] ‘

Fried O, Tewari A, Zollhofer M, et Lﬁ. T'ext-based editing of
talking-head video. ACM Transactions on Graphics, 2019,
38(4): 68. \

Zhao Y, Xu R, Song ML. A cascade sequence-to-sequence

Speech

model for Chinese mandarin lip reading. Proceedings of the
2019 ACM Multimedia Asia. Beijing: ACM, 2019. 32.

Rong X. Word2Vec parameter learning explained. arXiv:
1411.2738, 2014.

Chen LL, Maddox RK, Duan ZY, et al. Hierarchical cross-
modal talking face generation with dynamic pixel-wise loss.
Proceedings of the 2019 IEEE/CVF Conference on Computer
Vision and Pattern Recognition. Long Beach: IEEE, 2019.
7824-7833.

(B ed: FhEHE)

Research and Development fJf 73 & 283

© TEREBIK R

http://www.c-s-a.org.cn


https://doi.org/15888/j.cnki.csa.008776
https://doi.org/15888/j.cnki.csa.008776
https://doi.org/10.1109/TCSVT.2020.2973374
https://doi.org/10.1016/j.specom.2010.06.006
https://doi.org/10.1016/j.specom.2010.06.006
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

	1 Wav2lip模型
	2 数据集构建
	3 改进的网络结构设计
	3.1 唇部判别器
	3.2 生成唇音同步的人脸动画视频
	3.2.1 生成器
	3.2.2 视频质量判别器


	4 实验结果与分析
	4.1 客观评测
	4.2 人工评测
	4.3 人脸动画生成效果展示

	参考文献

