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Physically consistent human motion generation based on fusion theory of motion
optimization and deep learning
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In this study, we proposed a new methodology that can ?enerate physically
consistent human movements by combining motion optimization theory for physical consistency and deep
learning based on a motion dataset. We have developed an efficient method for gradient computation

in motion optimization which can handle various physical quantities, a method for constructing a
deep neural network considering kinematics consistency of the human skeletal system, and a motion
generation method that can evaluate mechanical properties such as velocities, accelerations, and
external forces. As application examples, we have developed a real-time estimation of human
musculoskeletal motion by using measurement devices such as 2D video images and inertia sensors, and
a motion retargeting method from humans motion to humanoid robots.
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