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Internal Torque-Pattern Generation in Upright Posture Control under Periodic External Forces!

Satoshi ITo*** and Haruhisa KAWASAKI*

In this paper, we present a control method of upright posture under unknown periodic external forces assuming
that its period is only known. In order to maintain the upright posture in unknown environment, the information
of the ground reaction forces are essential. However, being exposed to the stationary environment providing the '
external force periodically, the regularity in it is learned, and the unknown factors are clarified using adaptation
dynamics. Consequently, the balance maintenance is achieved without feedback of ground reaction forces, and
the torque pattern is internally generated to control the balance in the feedforward manner.
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Fig.1 Model and stationary posture by proposed control law
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Fig.3 Results with PD control
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Fig.5 Results with ground reaction force feedback and
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GRF: ground reaction force
p - diffetential operator

environment

periodic external force
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Fig.6 Block diagfam of control scheme
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