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Design of Sliding-mode Controller Based on Stable Analysis for a
C lass of Underactuated System s

WANG Wei, YI Jian-qiang, ZHAO Dong-bin, LIU Xiao-jing
(Labomtory of Complex Systems and Intelligence Science, Institute o f Automation,
Chinese Academy o fSciences, Beijng 100080, China)

Abstract: A new sliding-mode control ( SMC) method based on stable analysis for a class of underactuated sys-
tems is presented. In this method, an interim variable is defined by combining one variable of each subsystem. The
interim variable is used to construct the sliding-m ode function and the total control law can be derived to guarantee the
equilibrium point is reachable in finite time. Using LaSalle invariance theorem, itcan be proved further that the equi-

librium field only includes one equilibrium point and the equilibrium point is asym ptotically stable. The simulation re-

sults validate the conclusion.
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Overthead crane system
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Fig. 2 Output states of the trolley subsystem
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Fig. 4 Convergence curves of interim variable and sliding plane
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