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Development of Potential-Function Based Motion Control Algorithm
for Collision Avoidance Between Multiple Mobile Robots

Byung-Ryong Lee*

ABSTRACT

A path planning using potential field method is very useful for the real-time navigation of mobile robots.
However, the method needs high modeling cost to calculate the potential field because of complex prepro-
cessing, and mobile robots may get stuck into local minima. In this paper, An efficient path planning algo-
rithm for multiple mobile robots, based on the potential field method. was proposed. In the algorithm, the
concepts of subgoals and obstacle priority were introduced. The subgoals can be used to escape local mini-
ma, or to design and change the paths of mobile robots in the work space. In obstacle priority, all the
objects (obstacles and mobile robots) in the work space have their own priorities, and the object having
lower priority should avoid the objects having higher priorty than it has. In this paper, first, potential
based path planning method was introduced, next an efficient collision-avoidance algorithm for multiple
mobile robots, moving in the obstacle environment, was proposed by using subgoals and obstacle priority.
Finally, the developed algorithm was demonstrated graphically to show the usefulness of the algorithm.

Key Words : Path Planning(% 24|8]), Potential Field Method(¥$]°3%), Multiple Mobile Robot(35 o] $2%),
Collision Avoidance(3EHA]), Obstacle Priority (3o & $4&4), Subgoal Concept(FHEH)
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Fig. 2 Optimal direction search procedure for the new position
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Fig. 3 Flowchart of the collision-free path search procedure
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Fig. 4 Configuration of subgoal and virtual obstacle
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Fig. 6 Successful goal access using subgoal with local minimum
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Fig.9 Collision-free paths of 3 mobile robots using subgoals
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