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In this study, we proposed a new perspective on the dynamics and control of
anthropomorphic systems and reconstructed an optimization method for motion involving interactions
in a generic form to come up with a new motion synthesis method. We devised an 18-dimensional
manifold (CMTM) that comprehensively handles the motion of rigid bodies and built a method for fast
calculation of the gradient of physical quantities including the position, posture, velocity,
acceleration, and force of an anthropomorphic system. We have developed a system of motion
generation methods to optimize evaluation functions such as energy consumption or motion stability,
which are expressed by the combination of these physical quantities. As applications to real-world
problems, we have achieved the reproduction of human motions for the evaluation of wearable
assistive devices by a humanoid robot and the real-time estimation of human motions and physical
loads based on inertial sensors.
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