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Enhancement of Complex Potential Navigation Method
for Obstacle Avoidance of Mobile Robot
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(Donghan Kim and Keun-Ho Rew)

Abstract : This paper deals with the enhancement of the complex potential navigation for wheeled mobile robots. The circle theorem
from complex function theory is used to avoid an obstacle, and the enhancement to avoid multiple obstacles is proposed. The limit
cycle navigation can be combined for robot to kick the ball to the intentioned direction. Avoiding step and superposing twin vortices

can be applied to adjust the direction of robot’s trajectory. The proposed method is verified through a set of simulation works, and the
feasibilities for the enhancement of complex potential theory are successful.
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Fig. 1. Example of robot soccer[6].
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Fig. 2. Streamline of free stream avoiding obstacle.
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Fig. 3. Definitions of distances for avoiding obstacles.
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Fig. 6. Navigation for avoiding three obstacles.
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Fig. 7. Streamlines near step.
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Fig. 8. Streamlines with superposing twin vortices for adjusting
robot direction.
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