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Constrained control for the underactuated benchmark system

WU Xian-qing, HE Xiong-xiong'
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310023, China)

Abstract: For the first time, we propose a constrained control method for an underactuated benchmark system, the
translation oscillators with rotating actuator (TORA) system. This method guarantees both the stability of the closed-loop
system and the actuator rotation in a preset range. Compared with the existing available methods, the proposed method
can preset the rotating range of the actuator to avoid the undesired unwinding behavior. Specifically, the total mechanical
energy of the TORA system is analyzed firstly. Then, based on the total mechanical energy, a novel energy function is
obtained via energy shaping. Finally, a constrained control method is proposed on the basis of the constructed energy
function; and the stability of the corresponding closed-loop system is proved by using Lyapunov techniques and LaSalle
invariance theorem. Simulation results show that, in comparison with existing methods, the proposed method achieves

superior control performance in stabilization control and constraint control.
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