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An adaptive second order terminal sliding mode control for a class of
uncertain nonlinear systems using disturbance observer
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Abstract: A robust adaptive second order terminal sliding mode control method, based on recurrent perturbation fuzzy
neural networks disturbance observer (RPFNNDO), is proposed for a class of uncertain nonlinear systems which exist
the modeling error, parameter uncertainty and external disturbance aiming at tracking performance and strong robustness.
Firstly, to have better approximation ability, RPFNNDO is presented to approximate the unknown disturbance in the sys-
tems, which combines the advantages of the recurrent networks, fuzzy neural networks and sine-cosine function. Then, in
order to overcome the chattering problem in traditional sliding mode, the design process of second-order dynamic terminal
sliding mode controller is given by constructing global sliding mode surface based on fast terminal sliding mode surface.
At the same time, an exponential robust term can offset the impact of the approximation errors for the systems. And the
stability of the closed-loop system is proved by the Lyapunov theory. Finally, the method is applied to control the chaotic
synchronization of gyro systems. The results show that the proposed method is effective.
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2 i Z sl 5 A (I A ey (TN SR
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Fig. 2 The state trajectory of chaotic gyro system
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