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Adaptive dynamic positioning control for ships based on finite-
time command filtered backstepping
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2. Guangdong Technology College, Zhaoqing 526100, China; 3. Shandong Technology and Business University,
Yantai 264005, China)

Abstract: This paper focuses on proposing a finite-time command filtered backstepping robust adaptive
dynamic positioning control method to deal with the thruster dynamics, parameters uncertainty, input
saturation and unknown external disturbance problems. The proposed method not only has the advantages of
the command filtered backstepping, but also can guarantee the control system convergence in finite time.
Firstly, adaptive neural network was used to estimate uncertain functions in the system. Secondly, the thruster
input saturation issue was addressed with a finite-time auxiliary dynamic system. Finally, based on the
uncertain estimation and the FTADS, a finite-time command filtered backstepping (FTCFB) control law was
introduced, and the system tracking errors and parameter estimating errors were proved to be convergent in
finite time by using Lyapunov stability theory. Additionally, the effectiveness of the proposed positioning

control method was verified by numerical simulations.
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