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Abstract

This article designs a finite time tracking controller with observers for the kinematic and dynamic
characteristics of underactuated self propelled surface vessels. The motion and dynamic model of
the system is divided into two subsystems: speed control subsystem and steering control subsys-
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tem. For the speed control subsystem, a virtual controller with observers is introduced, and for
the steering control subsystem, a finite time sliding mode control strategy is designed, the de-
signed control system has finite time global stability. It can effectively achieve position tracking
and direction control. Finally, the proposed control algorithm was applied to surface vessels, and
simulation results showed that the controller has fast responsiveness and certain robustness.
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Figure 1. Schematic diagram of the navigation coordinate
system of surface ships
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Figure 2. Error convergence diagram
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