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Walking and running simulation coupled by whole-body, foot and shoes models
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Forward dynamics simulation is important in the research fields of

biomechanics. The purpose of this study is to simulate three-dimensional running in humans using a
neuro-musculo-skeletal model based on forward dynamics. This study especially focused on
synthesizing faster running motion to improve locomotive stability. We constructed an attracting
controller modeled after the involuntary control functions of the brain to maintain locomotive
balance. Proposed controller was designed in the reduced-order space composed by the principal
components of the joint angles and angular velocities. Moreover, a computer simulation system that
derived a comprehensive optimum solution for both the mechanical design parameters of the prosthesis

and takeoff action to improve the performance of amputee long jump was also constructed.
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