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Semi-submersible marine platform dynamic positioning system
output feedback terminal sliding mode control

ZHAO Dongya, GAO Shouli, LIANG Hao, ZHAO Tong

( College of Chemical Engineering in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract : An output feedback terminal sliding mode control method was proposed for the dynamic positioning system of semi-
submersible offshore platform by constructing the equivalent output injection sliding mode observer (SMO) , and introducing
the terminal sliding mode control (TSMC). The system stability was proved by the Lyapunov method. The result shows that,
the SMO method can provide estimation of the ship speed and the bias from slowly varying environmental loads, and can filter
out high frequency motions to avoid actuator wear and excessive fuel consumption. The feedback terminal sliding mode control
algorithm will ensure that the system states be stable near the equilibrium point within a finite period, which realizes the sys-
tem closed-loop stability and has strong robustness. The simulation results verify the effectiveness of the proposed method. It
can realize the finite time dynamic positioning and trajectory tracking control of the semi-submersible offshore platform under
complex disturbance.

Keywords : semi-submersible offshore platform; dynamic positioning system; sliding mode observer; terminal sliding mode

control ; output feedback
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