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Multi-robot Collaborative Obstacle Avoidance Based on Artificial Potential Field Method
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Abstract In recent years,with the increasing attention paid to robots, mobile robot technology has gradually become a research
hotspot. Robot obstacle avoidance is an important research topic in mobile robotics,and it is one of the basic problems faced by
mobile robots. Aiming at the application scenario of multi-robot, the artificial potential field method is optimized based on the full
analysis of the existing robot obstacle avoidance algorithms,and the multi-robot obstacle avoidance algorithm MPF and formation
obstacle avoidance algorithm AOA are proposed. MPF algorithm optimizes the problem of local minimum point in artificial poten-
tial field method,and increases the probability of robot reaching the target point. AOA algorithm combines with the existing for-
mation obstacle avoidance algorithm to improve the efficiency of formation obstacle avoidance. Finally,different experimental en-
vironments are designed for MPF and AOA algorithms respectively. Experiment results show that,in different complex obstacle
environments » MPF algorithm can guide the robot to the target point effectively and efficiently, while AOA algorithm can provide
efficient and stable formation obstacle avoidance under different environmental complexity and number of robots.
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Fig. 1 Force analysis of robot encountering big obstacle
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