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Abstract

Abstract: Aiming at the obstacle avoidance and consensus control of underwater vehicles formation in a
3D complex environment, a cooperative formation dynamic obstacle avoidance control algorithm is
proposed. An adaptive repulsion gain term based on the speed of dynamic obstacles is established and it
is introduced into the repulsion potential field function to enable the robot to safely avoid static and
dynamic obstacles. The potential field function based on the gain term of the potential field and the
communication weight between the AUVs are defined to solve the robots of easy self collision and
leaving the formation. The total acceleration of the AUVs under the action of the potential field is
introduced into the consensus protocol, and the formation cooperative obstacle avoidance controller is
designed by combining the improved artificial potential field and the consensus theory. The Lyapunov
function is used to prove the stable convergence. The simulation results show that multi-AUV can safely
avoid obstacles and achieve the consensus of position and speed with the algorithm.
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Abstract: Aiming at the obstacle avoidance and consensus control of underwater vehicles formation in a
3D complex environment, a cooperative formation dynamic obstacle avoidance control algorithm is
proposed. An adaptive repulsion gain term based on the speed of dynamic obstacles is established and it
is introduced into the repulsion potential field function to enable the robot to safely avoid static and
dynamic obstacles. The potential field function based on the gain term of the potential field and the
communication weight between the AUVs are defined to solve the robots of easy self collision and leaving
the formation. The total acceleration of the AUVs under the action of the potential field is introduced into
the consensus protocol, and the formation cooperative obstacle avoidance controller is designed by
combining the improved artificial potential field and the consensus theory. The Lyapunov function is used
to prove the stable convergence. The simulation results show that multi-AUV can safely avoid obstacles
and achieve the consensus of position and speed with the algorithm.
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