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This study aims to understand human balance control bK modeling the human
motor control system and implementing it into a humanoid robot. Focusing on the motion synergy (the
planar covariation), which is a characteristic of human gait, we introduced this feature as a reward

in reinforcement learning. This approach suggested that the planar covariation is one of the
factors characterizing human walking motions, such as heel-strike and toe-off walking. Inspired by
human jumping movements, we devised a method to generate jumping motions for robots using linear
model predictive control. This method includes inequality constraints ensuring the center of
pressure remains within the support area and equality constraints preventing the robot from rotating
during the flight phase. The jumping motion was successfully realized in both simulations and
actual robots.
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