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Unified Control Theory of Humanoid Robot by Hybrid Control including
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In this research, mathematical frameworks and algorithms for a simplified
model of a humanoid robot were developed, including the control design and stabilizable region
analysis explicitly considering discontinuous state transitions during walking, and the model
predictive control considering the probability of landing impact forces. Moreover, the
transformation method from the simplified model to the detailed whole-body dynamics was also
proposed. These frameworks and algorithms were validated through dynamics simulations and
experiments. In a hydrostatically-driven humanoid robot, stable biped walking motions with a
knee-stretched posture, and stable balancing control against unknown disturbances or on an inclining

ground.
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Fig. 2: Support polygon expression

Fig.1: LIP model of a biped hu-
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