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Fig.4 Motion of the large ship berthing
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Fig.5 Position changes of the large ship
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The formation control method for multiple

tugboats assist the large ship berthing

LIN Anhui,ZENG Jianping*
(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract : This paper addresses the control for multiple tugboats assisting the under-actuated large ship berthing. The control method is

proposed for the large ship berthing by using tugboats formation.In the tugboats hydrodynamics model, reaction forces produced by the large

ship are seen as the unknown input. The disturbance observers are given such that interconnected systems composed by disturbance —

estimated error equations and original state equations are produced. These disturbance observers can accelerate the convergence of

tugboats actual velocities and expected velocities. Then, based on them, the design of the tugboats formation controllers is given,and

the stability of the closed-loop systems is analyzed.The simulation result shows that the method is effective.

Keywords: large ship;berthing; tugboats formation control;disturbance observers;interconnected systems



