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Motivation

• Group dance generation poses a 
much more challenging but 
compelling problem, yet has not 
been well-investigated.

• Most current music-to-dance 
datasets are only for solo dance.  

Goal: Creating consistent and coherent group
dancing motions.

Challenges of Group Dance
• Different choreographies of dancers but

semantically unified under a group dance
performance.

• Physical interaction/contact between dancers.
• Incorporate many 3D-related problems including

multi-person motion, occlusion, and global
coherency that single-dance datasets cannot
capture.

→ These challenges demand for the availability of a 
large-scale dataset to advance the research of 
group choreography generation.



❑ Total 16.7 hours of in-the-wild
videos collected from Youtube,
Tiktok, Facebook, at 1920 × 1080
resolution and 30 FPS.

❑ 16 Music genres: Pop, Electronic,
Ballad, Folk, Disco,…

❑ 7 Dance styles: Modern commercial,
Zumba, Rumba,…

❑ Containing paired music and 3D
group dance motions.

AIOZ-GDANCE Dataset 



➢ Input: Music sequence, a set of initial 3D positions of N dancers.

➢ Goal: Maintain consistency between the motions and the music
& Motions of dancers should be coherent with each other.

Music-driven 3D Group Dance generatoR (GDanceR)



Experiments

❖ Three new group dance evaluation metrics: GMR, GMC, TIF

FACT [1] GDanceR (ours)

[1] Li et al., Ai choreographer: Music-conditioned 3d dance generation with aist++. In ICCV, 2021.



Data Pipeline



Data Pipeline – Local Mesh Fitting

❖ We use SMPL body model [1] to represent the 3D human

❖ Optimizing variables: Pose parameter 𝜽, Shape parameter 𝜷, Root translation 𝝉

❖ Fitting objective:

𝐸local = 𝐸𝐽 + 𝜆θ𝐸θ+ 𝜆β𝐸β+ 𝜆S𝐸S+ 𝜆F𝐸F

pose and shape priors [2]

2D reprojection error smoothness term contact velocity term

[1] Loper et al., SMPL: A skinned multiperson linear model. ACM Transaction of Graphics, 2015
[2] Pavlakos et al., Expressive body capture: 3d hands, face, and body from a single image. In CVPR, 2019.



Data Pipeline – Global Optimization

❖ Global Fitting objective:

2D reprojection error penetration term

𝐸global = 𝐸𝐽 + 𝜆pen𝐸pen + 𝜆reg 
𝑝
𝐸reg 𝑝 + 𝜆dep

𝑝,𝑝′,𝑡
𝐸dep 𝑝, 𝑝′, 𝑡 + 𝜆gc

𝑝
𝐸gc(𝑝)

regularization term

depth relation term

global ground contact term

Ordinal depth relation label

global ground 
contact term



AIOZ-GDANCE Dataset 

Video 3D Ground truth

Music



Music-driven 3D Group Dance generatoR (GDanceR)

➢ Input: Music sequence, a set of initial 3D positions of N dancers.

➢ Goal: Maintain consistency between the motions and the music
& Motions of dancers should be coherent with each other.
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Music-driven 3D Group Dance generatoR (GDanceR)

Spacial Encoding

𝑒𝑖𝑗 = exp −
𝜏𝑖−𝜏𝑗

2

𝑑𝜏
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Music-driven 3D Group Dance generatoR (GDanceR)

𝛼𝑖𝑗 = softmax (𝑞𝑖)⊤𝑘𝑗

𝑑𝑘
+ 𝑒𝑖𝑗

Cross-entity Attention
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𝛼𝑖𝑗 = softmax (𝑞𝑖)⊤𝑘𝑗

𝑑𝑘
+ 𝑒𝑖𝑗

Cross-entity Attention

𝑔𝑖 =

𝑗=1

𝑁

𝛼𝑖𝑗(𝑣
𝑗 + 𝑒𝑖𝑗𝛾)



Results

Evaluation results on AIOZ-GDANCE test set

Results with varying number of dancers Results of different dance styles.

[1] Li et al., Ai choreographer: Music-conditioned 3d dance generation with aist++. In ICCV, 2021.



Results

FACT [1] GDanceR (Ours)

[1] Li et al., Ai choreographer: Music-conditioned 3d dance generation with aist++. In ICCV, 2021.



Dance Style: Irish 
Music Genre: Electronic
Number of dancers: 2

Results

Dance Style: Aerobic 
Music Genre: R&B
Number of dancers: 3



Conclusion

❖ We have introduced AIOZ-GDANCE, the currently largest in-the-wild dataset for
audio-driven group dance generation.

❖ We propose a strong baseline along with evaluation protocols for group dance
generation task.

❖ We hope that the release of our dataset will foster more research on music-driven
group choreography.

❖ Our paper and more results are available at: https://aioz-ai.github.io/AIOZ-GDANCE/

Project Page

https://aioz-ai.github.io/AIOZ-GDANCE/
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