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Design of virtual potential using vector field
and its application to robot control on equilibrium manifold
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For a robot that works in shared space with human, collision avoidance control or impact

absorption control will be required for the safety issues. Compliance control will be an effective

way for impact absorption without any additional sensors, however, it sometimes yields second

collision because the robot is controlled to come back to the equilibrium point. To avoid the re-

collision, the robot has to change its position i.e. it has to be controlled to another equilibrium.

In this paper, we propose a controller design method that stabilizes the robot to equilibrium

manifold. A virtual potential is defined so that it has stationary region on the specified equilib-

rium manifold, and a controller is designed based on the gradient of the potential. The proposed

method is evaluated through simulations and experiments using prototyped double inverted pen-

dulum system.
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in the simulation
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Fig.7 Double inverted pendulum
Table 1 Specifications of robot
Variable ‘ Variable
mi 0.911 kg ma 0.480 kg
4y 0.109 m lag 0.222 m
lig 0.0295 m I 8.62 x 1073 kgm?
I 428 x 1073 kgm?
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