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Abstract

This project explored mechanisms enabling autonomous movement with minimal struc-
ture and control, based on the hypothesis that complex behaviors observed in organisms
are not solely generated by highly centralized control like the brain, but significantly
influenced by the physical properties inherent in body structure and locomotor systems.
Focusing specifically on jumping motion, we considered movement over uneven terrain.
Biological jumping achieves efficient motion with low control load through terminal
kinematic elements like the elasticity of muscles and tendons. This project engineered
this principle, designing and implementing a jumping mechanism that completes energy
storage and release solely through rotational motion of the mechanism, without relying
on complex control. Demonstration experiments using the second prototype equipped
with this mechanism confirmed a vertical jump of approximately 20.1 cm, demonstrating
fundamental jumping performance with minimal control and structural complexity.
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