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Elucidation of Body Structure Configuration Method Based on Component Analysis
of Humanoid and its Application to Whole Body Motion Control
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In this study, we established a method to construct a humanoid robot that
achieves the following three physical movement performances: A. Torque tracking performance of
joints for motions involving various contacts with the environment, B. Angular and angular velocity
tracking performance of joints for accurate and fast limb manipulation, and C. High drive power to
weight ratio for dynamic whole-body motion of the robot. We have established a method to configure
the design and control mechanism. In the process, we clarified the analysis and design method of the

body structure that can achieve the body motion performance A to C by quantitatively evaluating the
performance of each body component of the robot at the whole body level, devised and developed the
body structure based on the design method, and verified that the body motion performance A to C was
achieved. We also clarified the whole-body control law that realizes dynamic motions by using the
designed and developed humanoids.
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