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Neuromechanical analysis of control mechanism during human gait initiation and
termination
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In this study, aiming at elucidating control mechanism of human bipedal
motion (e.g. quiet standing, bipedal walking), we studied the control of human gait initiation and
termination. We analyzed human quiet standing posture, normal speed bipedal walking, and very slow
speed bipedal walking. We found that there is discontinuity in control mechanism through quiet
standing to normal speed walking. In addition, we analyzed mathematical model of human bipedal
walking, and developed/simulated dynamics of transition process between quiet standing and bipedal
walking (gait initiation/termination). From the numerical analysis, it was shown that control
mechanism which utilize advantage of passive dynamics might be used to succeed the gait termination.

These findings indicate that gait initiation and gait termination are transition process between
bipedal motions which require different control mechanisms, and skillful usage of passive dynamics
is required to succeed the appropriate transition.
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