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l — > cC
SpeeCh Li
p Space .
(a) Face-Sync Controller Mg :;;Z’A‘gza: — EXPWSS';“ Feature ~—
nti A -
Facial Animatzon f Head Pose _J Ay Volume
Capturer ( R,T) H;;-h AZVLZ; Rendering
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B s BRESEHRIES A

SHEAMGEHITIL
Methods PSNRT LPIPS| MS-SSIM+ FID| |NIQE| BRISQUE| |LMD| AUE| LSE-C?t
Wav2Lip (acmmm 20 35)  33.4385  0.0697 0.9781 16.0228 | 14.5367  44.2659 49630 29029 9.2387

o VideoReTalking 317923 0.0488 09680  9.2063 | 142410  43.0465 | 5.8575 3.3308 7.9683

Z; (SIGGRAPH Asia 22 (7)

g DINet (aaA123[51]) 31.6475 0.0443 0.9640 9.4300 | 14.6850  40.3650 43725 3.6875 6.5653
TalkLip (cvpr 23 [42)) 32.5154 0.0782 0.9697 18.4997 | 14.6385 46.6717 5.8605 2.9579 5.9472
IP-LAP (CVPR 23 [54]) 35.1525 0.0443 0.9803 8.2125 | 14.6400  42.0750 3.3350 2.8400 4.9541
AD-NeRF accvaii4y  26.7291  0.1536 09111 28.9862 | 14.9091 55.4667 29995 5.5481 4.4996
RAD-NeRF @xiv2239)  31.7754  0.0778 0.9452 8.6570 | 13.4433 44.6892 29115 5.0958 5.5219

~2 GeneFace (CLR 23 [45)) 24.8165 0.1178 0.8753 21.7084 | 13.3353 46.5061 42859 5.4527 5.1950

= ER-NeRF accv 23 [22)) 32.5216 0.0334 0.9501 5.2936 | 13.7048 34.7361 2.8137 4.1873 5.7749
SyncTalk (w/o Portrait) 35.3542  0.0235 0.9769 3.9247 | 13.1333  33.2954 25714 2.5796 8.1331
SyncTalk (Portrait) 37.4017 0.0113 0.9841 2.7070 | 14.2165 37.3042 2.5043 3.2074 8.0263

Wav2Lip [35] DINet [51] TalkLip [42] IP-LAP [54] AD-NeRF [14] GeneFace [45] ER-NeRF [22] SyncTalk

Lip-sync Accuracy 3.839 3.696 2.893 3.161 2.696 2.982 3.189 4.304

Exp-sync Accuracy 3.536 3.482 2.607 3411 2.250 3.036 2.946 4.036

Pose-sync Accuracy 3.571 3.571 2.875 3.696 2.232 2.929 2.607 3.980

Image Quality 2.500 2.696 2.054 3.571 2.464 3.482 3.036 4.054

Video Realness 2.929 2.429 2.429 3.161 2.036 2.732 2.518 4.018
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science most make progress steps

Reference

PSNR1 LPIPS| MS-SSIM1 FID |

Wav2Lip SyncTalk (w/o Portrait) 35.3542 0.0235 0.9768 3.9247
SyncTalk (Portrait) 37.4016 0.0113 0.9841 2.7070
SyncTalk++ (w/o Portrait)  36.3779 0.0201 0.9826 3.8771
SyncTalk++ (Portrait) 39.5748 0.0097 0.9905 2.1958
GeneFace
Audio A Audio B
Methods
ER-NeRF LSE-D| LSE-CT LSE-D| LSE-C1t
DINet (AAAI 23 [6]) 8.5031 5.6956 8.2038 5.1134
TalkLip (CVPR 23 [7]) 8.7615 5.7449 8.7019 5.5359
) IP-LAP (CVPR 23 [9]) 9.8037 3.8578 9.1102 4.389
Talking GeneFace (ICLR 23 [21])  9.5451 4.2933 9.6675 3.7342
Gaussian ER-NeRF (1CCV 23 [22]) 11.813 2.4076 10.7338 3.0242
TalkingGaussian
(ECCV 24 [28]) 9.3027 4.8452 9.699 4.2032
) GaussianTalker
G;u]sksmn (ACM MM 24 [65]) 10.1228 4.2625 10.0872 3.8152
alker

SyncTalk++ (Ours) 8.0808 6.4633 8.0217 6.0733

X R LGEFIEE X FZHEPATTERN ANALYSIS AND MACHINE INTELLIGENCE_E
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Table 1: Quantitative evaluation results on VOCA-Test.
LVE| FDD|
Methods (X107° mm) (x10~7 mm) L8E]
VOCA [8] 4.9245 4.8447 72.67%
MeshTalk [41] 4.5441 5.2062 79.64%
FaceFormer [13] 4.1090 4.6675 88.90%
CodeTalker [58] 3.9445 4.5422 86.30%
SelfTalk (Ours) 3.2238 4.0912 91.37%

Table 2: Quantitative evaluation results on BIWI-Test-A.

LVE] FDD|
Methods (X104 mm) (x10~5 mm) "RV
VOCA [38] 6.5563 8.1816 73.83%
MeshTalk [41] 5.9181 5.1025 80.97%
FaceFormer [13] 5.3077 4.6408 83.15%
CodeTalker [58] 4.7914 4.1170 84.62%
SelfTalk (Ours) 4.2485 3.5761 88.31%
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BB} tl#=: GLDiTalker

EBIWIEREE LME M5 AR L EWIEIR-MOSHT M EMTTEXS L :

‘ LVE | FDD | Diversity T VOCASET-Test BIWI-Test-B
Methads ¢ KI0~4miD)  $10~Smig) (KI0—4mna)y eods : : : :
Realism?T LipSynct Realism?T LipSync?
VO A 6.5563 &80 0 FaceFormer 3.02 3.08 3.38 3.50
MeshTalk 5.9181 5.1025 0
CodeTalker 3.46 3.37 3.56 3.45
FaceFormer 5.3077 4.6408 0 :
C FaceDiffuser 2.55 2.47 3.04 2.97
odeTalker 4.7914 4.1170 0 GLDiTalk 3.94 4.05 3.85 4.00
FaceDiffuser 4.7823 3.9225 5.6421 x 10~° 1raTker : . ’ :
GLDiTalker 4.6440 3.8474 8.2176

Table 2: User study results.

BRH A REEIREEREXL:

S AME Y BISTI R H @ a a a M
- LVE | FDD | Diversity T | ' . - ' \ .

Table 1: Quantitative evaluations on BIWI-Test-A.

(x10~*mm) (x10™°mm)  (x10™*mm)

w/o Graph Enhanced Quant-

ized Space Learning Stage FaceF ormer CodeTalker FaceDiffuser GLDiTalker(Ours)
Spatial MLP Encoder 4.8909 4.3384 8.4251

e P 1.GLDiTalkerlb G, RESFHSHM; .,
SpiralConv Encoder ’ ) ) 2. LVE*D FDDE*I]_‘E BIWI&EEL?‘%E“ EE iﬁﬂ' o
Table 3: Ablation study for Graph Enhanced Quantized 3.355@.MOSE|’T5:}‘J: y GLDlTalker*ﬁ HSHMTJ_ ;E
Space Learning Stage on BIWI-Test-A. EE&&*D %EE 5%5%{;& o

4.7823 3.9225 5.6421 x 105 GroundTruth
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RAVDESS (emotion) HDTF (no emotion)

Method  LVE(mm)|EVE(mm)|LVE(mm)/EVE(mm)]
VOCA 5.091 4.188 4.447 3.286
MeshTalk 3.459 3.386 3.886 3.124
FaceFormer 3.247 3.757 3.374 3.142
Ours 2.762 2.493 2.892 2.364

Method LVE(mm)]  Train on VOCASET
VOCA 4.704 v
MeshTalk 4.513 v
FaceFormer 4418 v
Ours 4.134 X

X XRLE T EE LR ZEICCY 2023 L
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GT VOCA FaceFormer SelfTalk Imitator MetaFace GT FaceFormer TalkingStyle SelfTalk MetaFace

cooperate expense
/keuvgpareltl ﬁ ﬁ ﬁ % % /1k'spens/
rewarded furnishing
[ri'wo:did/ [fomntfin/
expected |
Constantine specifically
/kanstantain/ g g g @ @ /spr'sifikli/

Method VOCASet BIWI

L2Fr.ace J' Lzlip ~L Lzmax ~L "'ipsync ~L szace J' L2Iip wL Lzma:;: J' lipsync \If
VOCA(Cudeiro et al. 2019) 7.02 7.84 10.26 T:23 29.20 30.28 77.28 30.36
FaceFormer(Fan et al. 2022) 1.08 5.18 9.96 4.00 11.92 12.71 35.44 12.43
FaceFormer(Fan et al. 2022)+ 0.85 3.24 6.62 2.95 11.56 1233 33.94 12.05
SelfTalk(Peng et al. 2023a) 1.07 2.74 7.06 2.54 11.65 12.52 33.53 12.23
SelfTalk(Peng et al. 2023a)7 0.82 2.61 6.02 2.3 10.52 11.06 31.52 11.30
StyleTalk(Song et al. 2024) 0.95 4.22 8.37 3.04 13.19 13.66 37.57 13.64
StyleTalk(Song et al. 2024)F 0.89 3. 71 7.66 2.65 12.42 12.54 36.18 12.54
Imitator(Thambiraja et al. 2023)7 0.90 2.09 5.28 1.72

Ourst 0.62 1.86 443 1.56 9.15 9.81 26.33 9.49
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Annotation

Annotation

Frame

Back-

clothing Video

1ype Datnst Part Format Count Beencs ground type Seeng
* Body&Hand . :
Rendered Agora [PHT"21] &Face SMPL-X 17K Daily - - N Virtual
GTA-Human [CZR™21] Body SMPL 1.4M Daily - - N Virtual
Marker/Sensor- Human36M [IPOS13] Body SMPL 3.6M Daily 1 1 Y Lab
based MoCap 3DPW [VMHB*18] Body SMPL-X > 51K Daily - - Y Diverse
Marker-less MPI-INF-3DHP [APGS14] Body SMPL-X >1.3M Daily 1 1 N Diverse
Multi-view " Body&Hand ;
MoCap EHF [PCG™19] &Face SMPL-X 0.1K Daily 1 1 Y Lab
ZJU-MoCap [FSD*21] Body SMPL-X > 237K Daily 1 1 Y Fitting Room
PennAction [ZZD13] Body SMPL-X TIK Fitness - - Y Diverse
MSCOCO [LMB™15] Body SMPL-X 200K Daily - - N Diverse
COCO- Bodyé&Hand ; ;
i Wholebody [JXX*20b] &Face AREL 0K Daily - ; N Diyeose
Labeis MPII [MRC*17] Body SMPLX 40K Daily - - N Diverse
MTP [MOT*21] Body SMPLX 3.8K Daily - - N Diverse
Vlog& ;
FBA [RF20a] Body SMPLX 13K Cook&Daily - - N Diverse
Multi-shot-AVA [PMK22] Body SMPL 350K Movie - - N Diverse
" Body&Hand SMPL-X& ; :
UBody [LZW " 23] &Face 2D Kpt > 1050K Daily 15 & Y Diverse
Body&Hand SMPL-X& Dance & :
D-Body(Ours) &Face 2D Kpt > 8M Teaching 986 9 Y Diverse
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CAPE-FP CAPE-NFP CAPE
Methods Ogg:l(;ztriy []J)I;Ziﬂi(l;:sy Chamfer | P2S] Normals| | Chamfer| P2S| Normals] | Chamfer| P2S]| Normals |
Ours v v 0.684 0.677 . 0.838 0.8 0.785 0.771
PIFu* [37] X X 2.525 1.905 0.155 4.143 27773 0.202 3.603 2.484 0.186
PaMIR* [47] X X 1.517 1.331 0.098 1.768 1.450 0.102 1.684 1.410 0.101
ICON [43] X X 0.775 0.715 0.054 1.004 0.930 0.063 0.928 0.859 0.060
ECON [42] X X 0912 0907 NGOG 0926 0917 NNOOSANN 0921 0914 NGNS

EIn—the—Wlld&

RINRHN D BRABLES
&R HBVICONT &ML,

Chamferi§#sECAPE-NFP
NERFRABEIEE LIEH
1716.5%.

EEECAPEXIESE £, P2S

FNormalsiEtRrtB S BIIEFA T
10.2%%116.6% o
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A human stretches his arms in front of him, draws

ﬁﬁ%% circles in the air and lowers his arms again. #146
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L Xﬂlﬁﬁﬂll ﬁﬂg motion pl’iOl’ A person receives a strong push from the left. #50
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BIFTR: R ESESREZEESPriorNRER

KITMLE T X F#EAma{EERSE AIST+H+ BRFBREELRSE

KX FHRE| SIS AR EERIR EFAFMFES RNFELERT,
HERENEEBURE, BRI SRS R XART SR L HILAT
BEIAR¥S-labRHNBRRER Riibenchmark?@d &Al
MotionDiffuse, FID&RRBISIFIE Choreographer (FACT), RGN
1845.6% BRI ET%Mbackbone i FIDMEREEM - SHESTELRE
BRI FHE R 74 RFBIE8% EERFAIME
Method FID | R(’]E;;Cil?i?n R(%;;Cgi‘;n R(_]B;;C;’;i?n Diversity 1 Method FIDL DiVGI‘Sity T Beat AllgIlT
Ground Truth  0.031 0424 0.649 0.779 11.08 Ground Truth 10.60 7.45 0.237
Test2Gesture 12.12 0.156 0.255 0.338 9.334 Liet.al 43.46 3.32 0.160
Language2Pose  6.545 0.221 0.373 0.483 9.037 Dancenet 25.49 285 0.143
G ol fon U bes on DanceRevolution 2592 4.87 0.195
Motiondiffuse  1.954 0.417 0.621 0.739 11.10 FACT 22.11 6.18 0.221
E2M (Ours) 1.060  0.385 0.574 0.685 11.15 E2M (Ours) 38.23 6.68 0.248
Method Task Time (s) |
Guoetal. Text2Motion 0.6220
E2M Text2Motion 0.0904
FACT Music2Dance 0.1082
E2M Music2Dance 0.0384

|
WX R LUEITIEE R ZLET-PAMI 2023, T-MM 2021 #1IJCAI 2024, ICIP 2023_E
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Table 1: Comparisons with state-of-the-art results on M-D dataset for music-to-dance retrieval and dance-to-music retrieval.

Mothud Music = Dance Dance = Music
Recall@1/10/50/1007  MeanR/MedianR| Recall@1/10/50/100T  MeanR/MedianR |

CBVMR[12] 0.83/6.35/20.71/30.61 245.5/333.91 1.24/6.11/20.79/31.02 236.5/333.64
SCFEM[27] 0.99/7.76/23.10/35.81 196.0/306.05 0.91/8.25/23.27/35.31 192.0/305.65
MQVR[40] 1.65/8.91/26.90/39.60 152.5/263.80 1.24/9.49/26.90/39.11 152.0/265.36
MVPt[34] 1.57/8.25/26.24/38.78 162.5/258.15 1.23/9.46/27.81/39.42 166.0/254.81
XPool[10] 1.57/9.41/27.72/41.50 148.0/248.79 1.49/8.83/28.55/41.58 148.0/253.80
BeatDance 2.48/13.12/32.26/44.06 128.0/239.81 2.97/13.04/32.34/44.55 127.0/238.77

BeatDance: A Beat-Based Model-Agnostic Contrastive

Learning Framework for Music-Dance Retrieval

Welcome to our work BeatDance. Now,we present the experimental results of
music-dance retrieval and dance-music retrieval on MD dataset.
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BI#T=: Retrieval-Based Group Music2Dance

Table 1: Comparisons with state-of-the-art results on AIOZ-GDANCE dataset for Group Music2ZDance task.

Ktk Individual Group us

FID] MMCT GenDivl | GMR| GMCT TIF| | IMOT GIQT
Ground Truth 3.37 0.248 9.88 3.53 86.82 0.021 4.32 3.98
Transflower[32] | 37.73  0.217 8.74 81.17 60.78  0.332 - -
FACT([18] 56.20 0.222 8.64 101.52 62.68 0.321 2.84 2.28
Bailando[28] 39.21 0.242 8.68 50.41 72.35 0.286 3.24 2.42
GDANCER([14] 43.90 0.250 9.23 51.27 79.01 0.217 3.31 3.28
CoDancers 23.98 0.254 9.48 26.10 74.05 0.102 3.57 3.68

CoDancers: Music-Driven Coherent Group Dance

Generation with Choreographic Unit

X ARLETIEFE L ZHEICMR 2024_£
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) clF = EFEEIEEFGroup Music2Dance

Table 2: Quantitative evaluation results for Group Music2Dance on AIOZ-GDANCE-P2, AIOZ-GDANCE-P3, and I-Dancers.
We compare CoheDancers with Bailando(G) (Siyao et al. 2022), CoDancers (Yang et al. 2024a), FACT(G) (Li et al. 2021), and
GDanceR (Le et al. 2023b), and explore the impacts of Dance Synchronization strategy (DS), Auto-Regressive-based Exposure
Bias Correction (EBC) stragegy and Adversarial Training Strategy (AT) .

Datasets Methods FID | M-Dist | MM-dist | Div MDA 1 GDA 1
AIOZ-GDANCE-P2 Real Motions 00.00 00.00 18.87 19.26 0.388 0.533
Bailando(G) 100.45 16.20 20.66 17.21 0.326 0.288
CoDancers 88.14 17.18 20.82 18.03 0.332 0.267
FACT(G) 123.59 16.58 20.50 16.43 0.408 0.368
GDanceR 104.09 15.11 20.15 16.70 0.402 0.337
CoheDancers 71.18 13.67 19.40 17.54 0.405 0.399
AIOZ-GDANCE-P3 Real Motions 00.00 00.00 18.17 19.25 0.382 0.555
s | i | e e o | et | CoheDancers: Enhancing Interactive Group Dance Generation
FACT(G) 17096 | 1642 20.47 1352 | 0395 0350 through Music-Driven Coherence Decomposition
GDanceR 121.87 15.52 19.98 15.41 0.391 0.469
CoheDancers 81.63 14.66 19.31 17.30 0.402 0.402
I-Dancers Real Motions 00.00 00.00 19.74 20.03 0.389 0.574
Bailando(G) 58.31 18.50 21.35 18.72 0.321 0.273
CoDancers 56.21 18.81 21.30 18.96 0.333 0.282
FACT(G) 77.19 16.95 20.57 17.82 0.396 0318
GDanceR 76.11 16.16 20.27 17.66 0.387 0.334
-DS 70.37 16.12 20.19 17.98 0.391 0.311
AT 5592 15.71 20.20 18.40 0.392 0.308
-EBC 130.78 15.87 20.24 15.34 0.367 0.499
CoheDancers 37.01 15.50 20.09 19.25 0.390 0.313

XA RLE T EE L FZEAAAl 2025_L
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