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Obstacle avoidance strategy for robotic formation based on sub-formation division

Yuehao Lu, Wangbao Xu

School of Electronic and information Engineering, University of Science and Technology, Anshan, Liaoning

[ Abstract] When performing tasks, swarm robot formations will inevitably encounter environments with
limited activity space, such as narrow corridors, tunnels, corridors and other scenarios. In order to solve the obstacle
avoidance problem of swarm robot formation in the environment with limited activity space, this paper proposes an
obstacle avoidance strategy based on sub-formation division. In this strategy, when the robot with a formal node in
the formation is far away from the obstacle, the leader will be determined according to the attraction line segment
master-slave formation diagram and follow the leader's movement. When there is a formal node, the robot is close to
the obstacle, and it decides whether it needs to leave the team by judging the distance between itself and the leader
to the obstacle. If there is a need to leave the team, the sub-formation based on the robot becomes an out-of-team
sub-formation. After receiving a temporary target point, the leader in the departing sub-formation moves towards that
target point to lead the sub-formation to avoid obstacles. The strategy also designs a new conflict resolution algorithm
to resolve conflicts between robots. Finally, in order to verify the effectiveness of the proposed strategy, we carry out
simulation experiments with different formations. Experimental results verify that when faced with limited activity
space, this strategy can make the swarm robot formation safe and orderly obstacle avoidance.

[ Keywords] Sub-formation division; Formation obstacle avoidance; Swarm robot formation control
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