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Abstract: This paper presents an adaptive finite-time path following control scheme for underactuated surface vessel-
s in the presence of input dead-zone, model uncertainties and external environmental disturbances. Firstly, a finite-time
surge-heading line-of-sight guidance law is designed to generate desired surge velocity and heading angle. Then, the
adaptive finite-time surge and the heading controllers are developed to track reference signals via backstepping technique,
where radial basis function neural network and minimum learning parameter algorithm are applied to approximate model
uncertainties, and the adaptive technique is introduced to offset the lumped disturbances including unknown external envi-
ronmental disturbances, approximation errors and input dead-zone. Besides, to reduce the computational burden inherent
in backstepping technique, a second-order tracking differentiator is employed to generate derivative of the virtual heading
control law. Based on the Lyapunov functions, it is proved that the closed-loop system is practical finite-time stable. Finally,
simulation results are given to demonstrate the efficacy of the proposed scheme.
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Fig. 1 The geometrical illustration of path following
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