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Piece-wise nonsingular fast terminal sliding mode control for

second-order nonlinear uncertainty systems

Zhang Beibei, Gao Shouli, Zhao Dongya
(College of Chemical Engineering, China University of Petroleum, Qingdao 266580 )
Abstract

The sliding mode control for nonlinear uncertainty systems is studied. Aiming at nonsingular fast terminal slid-
ing mode (NFTSM) ’ s problem of slow convergence near the equilibrium point, a piece-wise nonsingular fast termi-
nal sliding mode (PWNFTSM) is proposed. The designed PWNFTSM introduces nonlinear terms to achieve system
convergence in a limited time and continuous faster convergence in the local region near the equilibrium point and
to avoid singularity by applying the nonlinear terms of classical fast terminal sliding mode (FTSM) structure. Fur-
ther, a piece-wise nonsingular fast terminal sliding mode control algorithm based on the radial basis function
(RBF) network disturbance observer (RBFNDO) for second-order nonlinear uncertainty systems is designed. The
disturbance observer approach can estimate the system uncertainties and disturbances so as to improve the control
precision and the robustness. The close-loop system stability can be demonstrated by using the Lyapunov method.
Finally, the simulation results verify that the proposed approach can effectively increase the convergence rate, ac-
quire higher control precision and achieve superior performance for second-order nonlinear uncertainty systems.

Key words: piece-wise nonsingular fast terminal sliding mode ( PWNFTSM) , radial basis function ( RBF)

network disturbance observer (RBFNDO) , second-order nonlinear uncertainty systems, robustness
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