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Fig. 1 Coordinate system of an unmanned surface vehicle
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Fig. 2 Motion diagram of an unmanned surface vehicle
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Heading Control of an Underactuated Unmanned Surface Vehicle Based on
Sliding Mode and Backstepping

WU Ying', YANG Sheng-giang' , LI Wen-hui', LIU Da-liang’, WANG Qing’

(College of Mechanical Engineering, Taiyuan University of Technology' , Taiyuan 030024, China;

Capital Space Flight Machinery Company® , Beijing 100076, China)

An underactuated unmanned surface vehicle, as an important platform working in the sea or lake,

has a wide range of applications. Motion control of an underactuated unmanned surface vehicle is researched. First-

ly, the kinematics and dynamics model considering the wind and sea wave disturbance is built, and the nonlinear

state equation is derived. Then the combination control algorithm of the sliding mode control based on exponential

sliding surface and backstepping control is designed for heading controller. Finally in the simulations and experi-

ments, the validity of the dynamics equation and the control algorithm designed is verified.
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heading control
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