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DIR: left, right, forward, back, etc.
BOD: arm, chin, foot, hand, leg, etc.
OBJ: dumbbell, chair, ground, floor, etc.
ACT: walk, run, jump, sit, stand, etc.
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(c) Inference Pipeline

Guo et al. Generating Diverse and Natural 3D Human Motions from Text (CVPR 2022)



T2M for Now

@ Autoregressive Method
e Jiang et al. MotionGPT: Human Motion as a Foreign Language (NIPS 2023)
o Pinyoanuntapong et al. MMM: Generative Masked Motion Model (CVPR 2024)
o Guo et al. MoMask: Generative Masked Modeling of 3D Human Motions (CVPR 2024)
o Diffusion-based Method
e Zhang et al. MotionDiffuse: Text-Driven Human Motion Generation with Diffusion Model
(TPAMI 2024)
o Tevet et al. MDM: Human Motion Diffusion Model (ICLR 2023)
o Chen et al. MLD: Executing your Commands via Motion Diffusion in Latent Space (CVPR
2023)
e Zhang et al. Motion Mamba: Efficient and Long Sequence Motion Generation (ECCV
2024)



MoMask vs MLD

J Base-layer VQ code. Residual-layer VQ code () Base-layer token  (J(J(]) Residual-layer token  (JMasked token
M

Motion Tokens
(a) Motion Residual VQ-VAE (b) Masked Transformer (c) Residual Transformer

Guo et al. MoMask: Generative Masked Modeling of 3D Human Motions (CVPR 2024)
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Chen et al. MLD: Executing your Commands via Motion Diffusion in Latent Space (CVPR 2023)



Motivation: Efficient and Long Sequence Modeling
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Gu et al. Mamba: Linear-Time Sequence Modeling with Selective State Spaces (COLM 2024)




Motion Mamba Architecture
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Zhang et al. Motion Mamba: Efficient and Long Sequence Motion Generation (ECCV 2024)



Comparative Studies on HumanML3D

Comparison of text-conditional motion synthesis on HumanML3D. The motion encoder from MLD
evaluates these metrics. The evaluation results are sorted by descending FIDs. The right arrow —
refers to that closer to real motion. Bold and underline indicate the best and second best result.

Method R Precision 1 FIDJ MM Dist] Diversity— MModalityt
Top 1 Top 2 Top 3
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T2M 0.457+:002  0,639%003 07405005 1 067002  3.340+008 g 18g+:002 2 g0+083
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Comparative Studies on KIT-ML

We involve the KIT-ML dataset and evaluate the SOTA methods on the text-to-motion task. The
evaluation results are sorted by descending FIDs. The right arrow — refers to that closer to real
motion. Bold and underline indicate the best and second best result.

Method R Precision 1 FID, MM Dist, Diversity— MModality}
Top 1 Top 2 Top 3
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Long Sequence Motion Generation

In order to evaluate the models' capability in long sequence motion generation, we compared our
method with an existing approach on the recently introduced HumanML3D-LS dataset. This dataset
comprises motion sequences longer than 190 frames from the original evaluation set. Our model
demonstrates superior performance compared to other methods.

Method R Precision 1 FID, MM Dist, Diversity— MModality?
Top 1 Top 2 Top 3
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Efficiency
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Visualization
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https://steve-zeyu-zhang.github.io/MotionMamba/static/videos/somersault.mp4

Further Application: Arbitrary Long Motion Generation
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Zhang et al. InfiniMotion: Mamba Boosts Memory in Transformer for Arbitrary Long Motion
Generation



Further Application: Arbitrary Long Motion Generation

individual appears to be using arms to bounce an object with the left hand.

Zhang et al. InfiniMotion: Mamba Boosts Memory in Transformer for Arbitrary Long Motion
Generation



https://www.youtube.com/embed/VpVvH26Dza4

Further Application:
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Zhang et al. Motion Avatar: Generate Human and Animal Avatars with Arbitrary Motion (BMVC 2024)



Further Application: Dynamic Avatar Generation

A demon girl with blue hair is running fast A demon girl with blue hair spins rapidly. A demon girl with blue hair holds her left foot with her left
hand

Luigiis bending his leg Luigi is doing kung fu. Luigi is rolling his hands.

Zhang et al. Motion Avatar: Generate Human and Animal Avatars with Arbitrary Motion (BMVC 2024)


https://steve-zeyu-zhang.github.io/data/avatar.mp4

Further Application: HOI & HSI

A 4

Jiang et al. TRUMANS: Scaling Up Dynamic Human-Scene Interaction Modeling (CVPR 2024)


https://jnnan.github.io/trumans/static/videos/Bottle_1.mp4

Limitation on Text-to-Motion Generation

@ Motion generation requires much stronger conditions for controllable and precise
generation, such as trajectory, video, and even joint-level control.

@ Current methods still produce unrealistic joint angles and jitters. Future work should
focus on generating physically compatible motions for broader real-world applications,
such as robot manipulation.

@ Despite the existence of works like Motion Avatar and OmniMotionGPT for animal
motion generation, significant challenges remain due to the lack of datasets and the
variability in animal motion representation.



Feel free to ask any questions. Thank you!

Motion Mamba Project Website



