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Abstract: In this paper, the problem of modeling and tracking control is investigated for a class of disturbed rotary
pendulum systems. Firstly, the dynamic model of rotary pendulum system under perturbation is obtained by using dynamic-
static method and relative motion principle. Then, procedures of control designing are given for practical tracking and
asymptotic tracking, respectively. Specifically, a practical tracking controller is designed by using the backstepping method
in the form of vector combining with adaptive dynamic technique, which guarantees that the system output goes and stay
at a prior neighborhood of reference signal after some time instant while all the closed-loop system signals are bounded.
Moreover, an asymptotic tracking controller is designed by using backstepping method combining with the learning and
switching mechanisms, which ensures that the system output asymptotically tracks the given reference signal while all the
states of the closed-loop system are bounded. Finally, a simulation example is provided to verify the effectiveness of the
proposed theoretical results. It is worthwhile pointing out that, the proposed control scheme allows the presence of both
unknown parameters and disturbance, and moreover the disturbance does not necessarily have known bound, and hence
possesses stronger ability in overcoming the uncertainties when comparing with those of the related literature.
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Fig. 1 Rotary pendulum
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