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Boundary Control of a Flexible Marine Riser Subject to Nonsmooth
Actuator Backlash-Saturation Constraints

ZHAO Zhi-Jia' REN Zhi-Gang®?

Abstract This paper investigates the vibration control and global stabilization of a flexible riser system with non-
smooth actuator input backlash-saturation constraints. The auxiliary system and the auxiliary function are intro-
duced to develop a boundary control to suppress the vibration and eliminate the input nonlinearities effects for the
riser system, further to improve the control performance. The uniformly bounded stability of the controlled riser
system is ensured through a rigorous Lyapunov analysis without any model reduction. By choosing the proper con-
trol parameters, the obtained simulation results verify the control performance of the derived control.
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Fig. 1  Flexible riser system
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