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Adaptive nonlinear output feedback control with
wave filter for ship course

PENG Xiu-yan’, HU Zhong-hui
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: For the control of ship course under various sea states, we propose an adaptive output feedback controller
based on backstepping. To achieve the wave filtering and state estimation, a nonlinear observer is developed based on the
passivity theory. This observer requires no variance information of the disturbance, thus reducing the number of necessary
parameter of the observer. Assuming the model parameters are unknown, we develop a nonlinear control law and the
adaptive scheme by the backstopping methods. The stability of the closed-loop system is proved by using Lyapunov theory.
Simulation shows that the proposed controller has good performance in operation as well as good adaptability for uncertain

model parameters.
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