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Development of Minimal Two-legged Walking and Running Mechanism Based on Passive
Dynamical Mechanism
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In this study, we found a minimal operation point with minimal intervention
based on remote manual operation with tube-wire, and developed a two-legged mechanism that can walk
and run better. Except for simple interventions, passive dynamical mechanisms were the criterion.
The new pelvis-spine mechanism allows the upper body and legs to interact well and achieve smooth
movement, achieving more autonomous 3D level-ground walking. In addition, athlete-like high-speed
running was realized, and the lever operation of human being was changed from power assist to
automatic operation, achieving completely automatic running without human intervention. Furthermore,

although passive walking has the principle of being able to walk and has robustness, we proposed a
new data-driven method for maintaining walking condition.
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