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We proposed EquiMus, an energy-

equivalent dynamics and simulation for the

rigid-soft musculoskeletal robots with linear

elastic actuators. The method captures

dynamic mass redistribution, supports loop-
closure constraints in MuJoCo, and remains

real-time capable. 

Experiments on a pneumatic 

leg show close sim-to-real 

agreement and enable 

downstream usage in PID auto-

tuning, model-based control,
and reinforcement learning.

IEEE RA-L’25 https://github.com/fly-pigTH/EquiMus

Background | Gap between Embodied AI and Soft Robotics

Results | EquiMus Implementation on a bionic robotic leg
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