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A New Second-order Sliding Mode
Control and Its Application to Inverted

Pendulum

LI Xue-Bing! MA Li! DING Shi-Hong!

Abstract Second-order sliding mode, as a special case of high-
order sliding mode, not only has strong robustness and insensi-
tiveness to external disturbance, but also eliminates the chat-
tering phenomenon existing in the traditional first-order sliding
mode. A new second-order sliding mode control algorithm is
developed in this paper. The advantage of the algorithm lies
in that it can be used to handle the uncertainty bounded by a
known positive function rather than a positive constant. Con-
sequently, the algorithm can be applied to a more general class
of systems. In addition, the adding a power integrator tech-
nique guarantees the global finite-time stability rather than the
finite-time convergence. Finally, the application to control of an
inverted pendulum shows the effectiveness of the algorithm.
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