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Formation Strategy of Hybrid Obstacle Avoidance Algorithm for Multiple Mobile
Robots

Abstract

Abstract: For the obstacle avoidance problem of multiple mobile robots in the unknown static obstacle
environment, this paper proposed a formation strategy of a hybrid obstacle avoidance algorithm for
multiple mobile robots, ensuring that multiple mobile robots do not collide during operation, can maintain
the formation to the maximum extent in the unknown static obstacle environment for effective obstacle
avoidance, and can reach the designated target point in a short time. Based on the leaderfollower method
and artificial potential field (APF) method, the formation strategy divided the robots in the system into the
leader robot and the follower robot. According to the differences in their roles and tasks, the APF method
with different improved methods was adopted to avoid obstacles, forming a hybrid obstacle avoidance
algorithm. The leader APF (LAPF) obstacle avoidance algorithm was proposed for the leader robot, which
improved the repulsive force function of the traditional APF method, solved the problem that the
traditional APF method is easy to fall into the local extrema dilemma, and effectively reduced the time for
obstacle avoidance. In order to ensure that the formation can be restored, and the stability of the system
can be maintained during system operation and after obstacle avoidance, the formation strategy used the
consistency model to control the speed of the robot so that the states of the leader robot and the follower
robot tend to be consistent, and then the formation can be maintained. Simulation results verify the
effectiveness of the LAPF algorithm and the formation strategy of a hybrid obstacle avoidance algorithm
for multiple mobile robots.
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Abstract: For the obstacle avoidance problem of multiple mobile robots in the unknown static obstacle
environment, this paper proposed a formation strategy of a hybrid obstacle avoidance algorithm for
multiple mobile robots, ensuring that multiple mobile robots do not collide during operation, can
maintain the formation to the maximum extent in the unknown static obstacle environment for effective
obstacle avoidance, and can reach the designated target point in a short time. Based on the leader-
follower method and artificial potential field (APF) method, the formation strategy divided the robots in
the system into the leader robot and the follower robot. According to the differences in their roles and

tasks, the APF method with different improved methods was adopted to avoid obstacles, forming a hybrid
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obstacle avoidance algorithm. The leader APF (LAPF) obstacle avoidance algorithm was proposed for

the leader robot, which improved the repulsive force function of the traditional APF method, solved the

problem that the traditional APF method is easy to fall into the local extrema dilemma, and effectively

reduced the time for obstacle avoidance. In order to ensure that the formation can be restored, and the

stability of the system can be maintained during system operation and after obstacle avoidance, the

formation strategy used the consistency model to control the speed of the robot so that the states of the

leader robot and the follower robot tend to be consistent, and then the formation can be maintained.

Simulation results verify the effectiveness of the LAPF algorithm and the formation strategy of a hybrid

obstacle avoidance algorithm for multiple mobile robots.

Keywords: multiple mobile robots; consistent formation; leader-follower method; artificial potential field

(APF); obstacle avoidance
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