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Standing posture control in constant force field

based on ground reaction force

Satoshi ITO***, Tomohiro NISHIGAKI® and Haruhisa KAWASAKI*

In this paper, we consider standing posture control of biped system. When standing on a slope, a human

adjusts his posture, i.e., ankle joint angles adjust to the gradient of the slope. In this case, the resultant station-

ary posture is not determined until the slope angle is given to the system. To solve this problem, we propose

a new posture control law, where the standing posture is adjusted based on the ground reaction forces in such

a way that the entire weight is placed evenly on the feet. This control law consists of PD control and force

feedback control, whose stationary posture possesses local stability in adequate feedback gain. By applying this

control law to a simple robot system, we examine its efficiency. In this experiment, we show the robot behavior
is adaptive to the slope angle or external force generated by wind.
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(b) Four loadcells on the sole.

Photo.1 A designed robot
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(a) At the start.

(b) On the tilted plate.

(c) At the final.

Photo. 2 Posture changes by slope angle.
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(d) Position of the center of ground reaction force.

Fig.4 Experimental result
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(a) At the start.

(b) In a weak wind.

(c) In a strong wind.

Photo.3 Posture changes by the force of the wind.

(a) multi link
model. and moment.

(b) internal force (c) marginal

posture.

Fig.5 application to multi-link system.
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