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Active disturbance rejection control of ship course based on adaptive-net-
work-based fuzzy inference system
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(1. College of Artificial Intelligence, Nankai University, Tianjin 300350, China; 2. Key Laboratory of Intelligent Robotics of Tianjin,
Tianjin 300350, China)

Abstract: In actual ship course control, the model nonlinearity and parameter uncertainty of the course system when dis-
turbed by external wind and waves bring difficulties to the design of a course controller. To solve this problem, we de-
signed a conventional linear active disturbance rejection controller (ADRC) and two online learning ADRCs. The adapt-
ive-network-based fuzzy inference system is used to achieve the online adjustment of the parameters of the ADRC.
Moreover, the ADRCs for adaptive PD and adaptive extended state observer are designed. The simulation results show
that the adaptive ADRCs have a good control effect, strong anti-interference capability, and strong robustness when the
ship is subjected to external disturbance and parameter perturbation.

Keywords: course control; adaptive-network-based fuzzy inference system (ANFIS); adaptive active disturbance rejec-
tion controller; Nomoto model; linear active disturbance rejection control (LADRC); nonlinear system; gradient descent

method; parameter learning
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