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Obstacle avoidance control for robots formation with

speed and acceleration constraints
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Abstract: In this paper, an improved control algorithm for formation obstacle avoidance of wheeled mobile robots is
presented, which can effectively avoid collision and obstacles. Firstly, the control formation of nonlinear cyclic pursuit
in “navigation’s beacon” to all agents for multi-robot with different control gain is established. When a member of
the formation process fails to monitor the execution function (but it can still run), the non-failure robot can be degraded
and reorganized, then the tasks can be continued and the collision between the robots can be avoided. Then the speed
and acceleration constraints are introduced to meet the requirements of control interface and motor protection of wheeled
mobile robot so as to ensure the stability and convergence of the control algorithm. Finally, the penalty factor is introduced
to improve the control algorithm, so that the formation can avoid obstacles successfully and plan the shortest path. The
results show that the improved control algorithm increases the robustness of multi-robot formation, improves the anti-
jamming ability and the reliability of the formation recovery to perform tasks, and realizes the control of formation obstacle
avoidance more effectively.
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Fig. 3 Diagram of robot relative navigation’s beacon
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