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Adaptation Behavior of Musculoskeletal Humanoids with Open Joints and Soft
Ligament Constraints
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To construct a flexible and adaptive body similar to humans, we developed a
musculoskeletal humanoid with human-like open joints and ligaments. We ensured low-friction joint
performance through joint fluid encapsulation, developed flexible and shock-resistant ligament
constraints, and realized muscle-tendon complex and planar muscles with human-like three-dimensional

structures. Additionally, we implemented joint proprioceptors and model predictive control in these
structures. Furthermore, we successfully verified the rationality of human-like muscle and ligament
placement and optimized muscle placement design towards real robot implementation of human-like
muscle configuration.
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End Effector

Configuration of
Wire Arrangement

D - the number of joints
M — the number of wires
N —the maximum number of

relay points for each wire
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