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Control method of underactuated surface ship formation based on

stable adaptive neural network control law
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(1. School of Information Science and Technology, Dalian Maritime University. Dalian 116026, Liaoning., China;

2. School of Electronics and Information Engineering, Dalian Jiaotong University, Dalian 116028, Liaoning, China)

Abstract: Considering the control problems of underactuated surface ship formation with
uncertain dynamics and external environment disturbances, a stable adaptive neural network
control method was proposed based on leader/follower method and target tracking mechanism. A
kinematics formation tracking controller was presented based on target tracking error, the
dynamics equations of tracking error were derived, adaptive neural network was used to estimate
the uncertainties of dynamics equations, and a stable adaptive neural network dynamics tracking
controller was constructed. The Lyapunov stability theory and the series-system stability theory
were used to design ship control laws and calculate ship adaptive laws so as to online adjust the
weights of neural network and ensure the formation tracking error of closed loop system
uniformly ultimately bounded. The formation with three ships was as an example, and the
control method was tested. On circular tracking path with the radius of curvature of three times

of hull length, the steering angle error is less than 15°, and the F-norm of formation tracking
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error is less than 1 m. On straight tracking path, the steering angle error is less than 1°, and the

F-norm of formation tracking error is less than 0. 1 m. Obviously, the method is reliable. 4 tabs,

3 figs, 15 refs.

Key words: ship control; underactuated surface ship; neural network adaptive control; formation

control; uncertain nonlinear system
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Tab.3 Control parameters
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Fig. 1 Trajectory of ship formation
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Fig. 2 Tracking error curves of ships
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