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Collision/Obstacle Avoidance Control of Vessel Formation

ZHAO Yuan, GUO Ge, DING Lei, XU Youkun , XU Huipu

(School of Information Science and Technology, Dalian Maritime University, Dalian 116026, China)

Abstract: The problem of the collision avoidance and obstacle avoidance in the cooperative control of fleet systems is
studied. Fleet collisions can be avoided by applying the virtual structure method and adding the relative collision function
into the potential function. The purpose of obstacle avoidance is also achieved by setting safety routes. According to the
characters of the kinematics and the dynamics of vessels, the controller for fleet formation is designed using Lyapunov

theory. Finally, a simulation is given to verify the correctness and effectiveness of the proposed controller.
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Fig.1 Formation structure of vessels
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Fig.3 Collision avoidance curves between two vessels
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R 5 1) 2 K0k 0

Poir = Py = diag(1,1,1)
ko :diag(17171)7 kOZ:(J(ni)Qi_l)T
ﬁz(o) = [0»070}T7 X,(O) = [O,O,O]T

RIS IS HOEFE N ko = 0.5, K; = 1.5.
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