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3D Human Animation Generation Based on Improved UnifiedGesture Model

GUO Er-Wei, ZHU Xin-Juan, GAO Quan-Li
(School of Computer Science, Xi’an Polytechnic University, Xi’an 710600, China)

Abstract: This study researches improving the UnifiedGesture model to enhance the realism of audig—driven human body
animation generation. Firstly, an encoder-decoder architecture is introduced to extract facial features from audio,
compensating for the deficiencies of the original model in facial expression generation. Secondly, the cross-local attention
mechanism and the multi-head attention mechanism based on Transformer-XL are combined to enhance the temporal
dependency within long sequences. Simultaneously, the vector quanﬁzed variational autoencoder (VQVAE) is utilized to
integrate and generate full-body motion sequences, enhancing the diversity and integrity of the generated motions. Finally,
experiments are conducted on the BEAT dataset. The quantitative and qualitative analysis results demonstrate that the
improved UnifiedGesture-F model achieves a significant improvement in the synchronicity between audio and human
body movements as well as in the overall realism compared to the original model.

Key words: audio-dri{/en; human animation generation technique; UnifiedGesture model; vector quantized variational
autoencoder (VQVAE)
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U5 A A A 26 P, T A 20 e )
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15 B T A O T 4% (generative adversarial
network, GAN)'® 45/ 5 & 4 i 2% (variational auto-
encoder, VAE)'83 T Flow i (normalizing flow) £
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B E& SRR & L4, i VAE Al Flow
(10 7 12 T SEEAE AR P B R 22 R 2 Rl R R T A
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FLL 2% AR b v R 22 R PR R T 6 52 SR Bl
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T HOR R 22 5] FUSEHAE 7 A I E D, RIS 3R 3 1A
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F A 3 SIS TR B St (B i B R 5 1 213X o
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FHR AT Fi

(@) T 5 4 & ZNE R P34 i 75304 Unified-
Gesture M7 ({9 HER L, B VBT 51\ G 98- 42 24
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(T, 7 A 1) = 6 AR B0 (L 7E 4 5 3 1
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(2) 3858 [ 7 BAK 1 A B RS Unified-
Gesture i AMIEZ A4 77, ELARTT LA AL FE (1)
AN, AELE K T AL B 1 (SR A7 16— 5 R PR A2, A
U 45 250 YR B WU FIE T Transformer-
XL 1% k375 /00, SRR THBOM AR 2 1 51 i 5t
B B . - g "
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BRI VQVAE HoAR T 253 15 45 4 5 BRI &
SR SR AT A LS, ST RN B N 1 1A A
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Moz 30 (1 7 B AR FE AT 45, Ren 25 NPLRA 2
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A0 TR A AL (1) 36T Gm R - A0 2% S 1 T
AR A, RE A A AT N P SR BT B AR AE; (2) BT
PO ALK By PR A B ES, 38 5 5 L g 7 R 25 g
(7 AR RGE B SR IE 8. AR 4 s s FEE

© 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

20254 55344 31

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

i H AR SN A
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Fh1 T T8 345 5 A4 5 80 FEE A K, AR SR P 4 g -
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. FEMRGEREE5Y, SIN 22 kit B I HL ISk ik — 5 kb
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FIHEAT L. TON @ KGR e Bz B, i K
IS 0 [ P PR AROSE, F JELA Brke 222 T 4 DA LR UIE 56 52 DIt
fE4%. W5, i@ﬁ—/l\%ﬁiﬁ).% (fully connected layer,
FC) it T H 3. ii%ﬂﬁfﬁﬁﬁéi (mean squared
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22.1 KW

A7 F T AH 07 B 4w S (RPE)S i3 725 Sy WLk 52
g, RN RIEA B D Ry, . A EEG,
MM e (BIEM TRED. Witk s & Ha) KHR T
BN KEANFEEGN:

Go = Denoise (Gt o lds c) @)

Forr, T 23 d 70 XA s 3 I AFT 5 00 4468 0 B L 5 e
10% HIREAS, HI T o0 38 2. ARG, 45 & Tl
kA58 Denoise (G;d,fd,cl), c1 = [d, s,al HITCSFAF R
Denoise(G,d,td,cz), c =[2,0,a], BTy IGESZEE
A2 B TE 7y 4% 51 T LA R RE A2
GAO%CI .« =yDenoise (G, a0 Lds c1)
+(1 —y)Denoise(G,d,td,cQ)' - (5-;
SR, S O 7 PO G 5 B9 B Go 2 1
) Huber %DZJWL%H‘WM:

[} A
Laitt = EGyg(Gole)ag~[1.T4] [HuberLoss (Go - Go)] (6)
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(1) M5 42 B8 1y I 5] 23 A tg ~ Uniform({1,2,-- -,
Ty KA. Hilid 2 2 B AL (multilayer perceptron,
MLP) BT 2 256 4E1) 25 [A] T .

(2) MR G,, 5 MARAEIERS AN (0, 1) R A
BRI FIEASGo A MR 4EEL. B 5, I8 280 )2 7
3| 256 £ A G.

(3) HHUFAE i wavLM large™ 1 Tl Zr i AL A
P, FF 38 sk 2 1 4 1R K wale\{%fEiﬂ%%ﬁGOEHﬂ“ [i]
e B XF5F, DABIORSAE = B0 AR5, &2
A5 G4, IEELIRET ST Ay

4 \(4) N‘Fﬁ)ﬁﬁﬂ#\ﬂi (one-hot vector) 7R, 1%k &
SRR R AN TR AR, ol i 2 1 2
2] 64 AER S [A]S

(5) P T2 d N IRE B TR HE U — N T46
FBRAR, 1M Noeed TE AP FL735d, HARNMWIE
RNESTER Go R F AR, DUSEILIE 226 il 8] [ °F
Wi, 2 )5, Wit 26 Z gt 2 192 e =56 D.
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A2 8 R 6 25 TR K i Noeea M. 1E B A F B 1) 25 1 20 IR
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ARCHEAT T R T VQVAEPYIIHESE, 1
SEILTH 038 2 FH B R 12 ) (1l & AR . VQVAE &L
I FEAA AT BT 00 38 B 45 TR W s sham Ty, [E i)
XA R AR AR A 3@ U2 VQVAE, 1]
PAZE 3] B — AN S A = s s s )L il 3 fos,
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1 %, T HRIZ 3 Fo F1 5 432 31 By 43 il id i — 4E iy
[F1) 25 FH) 45 B s TR AR AE 2 Rz, -
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zp = Ep (Bo) (3
@ argmin[lru“
@ —  RE#EE —> N 1
= »
® G, 2
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N [
f BiS- vl N
k . GEBE, —»
—k WELEHF i,
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3 VQVAE HEZEHER

VQVAE Bl Zhid PR 45 B Lo« MR E
AR Ly TR EEAR K Leon . BRI Lree F T AL
WIS BN B T8 R
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Mo = Mol|, + a[| M = M|, + e | 415 —M6'|i11

o, M) FIMY 5 B EEE R Mol = A1 = i
I, oy Flaes 53 5000 X0 150 0 T 5 LA 10 A 4
Ly A0 4% 25 =1 0 [ B % S A R % 388 1 T B
AT R

Loy = ssles] =z, ool —seleu ], 09

Lig, = g tz01 =24, L, +Bo fzo = ss[zan |, (14

Horr, sgl 12 IE B AL, 55 1 BRI ARR, 5 2
W AR, BT 5 9B M1, Syt s iz s Al
B RIS SRR 18] (K SRR, R (2 i 2 FEAL K12 3h R
N, SN TR HEAR Leon:

Hor, 2,z e RACC do HFRBER, O R RAAE
FRO B 20 0. RS, P TT 22 1 3 550 A0 4 B 5
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A FR /A 3883t 5 25 A F 15 ) A o D £
WK EC 5 5, i P B30 ) P e 1 S A 5

Zqy = argmin [z -, ©)
2, = argminlz, ~ il (10)

LR
ST, 94 L TR 20, Pz B 04 0 2
Duq, D BSR40 21 8179 Mo
2 % 9
y My=Dyq(z4,.2,) (11)

<

— > BAMRIBED, —>k 7777777 > L

¢ A
, Lom i,
Ve i — it
L
ALKz,
1“ \‘37
Leon = /1pos-£:on ‘L/lneg;-E;(.)n (15)

FHH, Ao 1 Apeg FE IESORE AT L4512 IR R AL I
SRR A 2 53 515 SN

Loy =
con =
Npos =1

— 1 ne;
L= g L s Om= gz ) (07

2
; (16)

quaj - qusj

o, Npos 1 Npog 48 5 2 IE GURE A0 (18R, 2, 70
2o A R 8 AR AR T B 4 PO 0 B,
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