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Abstract: For the control problem of the underactuated translation oscillators with rotating actuator (TORA) system, a
global sliding-mode control method is firstly proposed in this paper, which exhibits good robust to extraneous disturbances
during the whole control process. Compared with existing control methods, the structure of the proposed method is simple,
which is easy to realize. Moreover, the assumption condition of the external disturbances is relaxed and global sliding-
mode control of the closed-loop system is achieved. Specifically, the system model is first transformed into a cascade form
consisting of two subsystems. Then, a virtual control input is designed for the inner-loop subsystem, based on which a novel
sliding-mode surface is constructed and a corresponding sliding-mode controller is proposed. Finally, the stability of the
closed-loop system and the asymptotic convergence of system states are proved through rigorous mathematical analysis, the
control performance of the proposed method is examined by using numerical simulation tests. Simulation results show that,
in comparison with existing methods, the proposed method achieves superior control performance in stabilization control
and robust control.
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