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Robust Sliding Mode Controller Design of Dynamic Positioning System in
Semi-submersible Offshore Platform Based on High Gain Observer

LTIANG Hao, ZHAO Dongya, ZHAO Tong, SHI Ziyuan
(College of Chemical Engineering, China University of Petroleum, Qingdao, Shandong 266580, China)

Abstract: To achieve precise dynamic positioning in complex marine work environment, the controller design is a key
issue for the semi-submersible offshore platform dynamic positioning system. Most traditional controllers are de-
signed based on the assumption that position and velocity can be measured, but real-time and precise measurement of
velocity signal is hard to achieve due to interference and complicated working conditions in actual engineering. The
high-gain observer was used to estimate the state of velocity signal. Based on the measured position signal of the
platform and the velocity signal from state observer, a robust sliding mode controller was designed by using its at-
tributes of strong robustness and anti-intereference. And the stability of the system was analyzed by using Lyapunov
method. MATLARB simulation results show that the designed controller can realize precise dynamic positioning and
trajectory tracking control of the semi-submersible offshore platform.
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