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Muscle-driven characters have a biomechanically 
accurate structure, but the increased degrees of 
freedom make them hard to control.

Accumulative phenomena, such as muscle fatigue, 
commonly exist in real life but are not well-explored 
in animation.

Actuation with joint torques and muscle forces

Marathon’s struggle and Collapse
Image Credit:  https://www.youtube.com/watch?v=jrZH3Syx78g

Recent research (e.g. [2]) learns versatile skill embed-
dings using model-based RL and VAE, supporting 
various downstream tasks.
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Model based VAE structure.

Trajectories generated by random sampling.

Curve of fatigue accumulation and recovery in the run-walk/idle test.
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We propose a novel muscle force model, allowing effective 
learning of complex motion control

* Compute proportional derivative (PD) muscle control
Target muscle length is calculated by the control policy.

* Simulate muscle fatigue using the 3CC-r model [1] 

The character tracks a diverse range of motions.
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We augment the model-based method, ControlVAE [2], 
with muscle dynamics to learn various skills.
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