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Design of Sliding Mode Variable Structure Robust Controller for
Magnetic Levitation Ball System
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Abstract: According to the variable structure theory, presents a second-order dynamic sliding mode controller with
stronger robustness to achieve precise control of the magnetic levitation ball system, in which the higher derivative of the
new switching surface reduces the impact of the discontinuous terms in the reaching law and improves the defect of serious
chattering existing in common sliding mode controller. Through the simulated comparison to the common controller, it
indicates that the designed controller gets system better dynamic performance and achieve system steady levitation
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Fig. 1 The basic structure of magnetic levitation ball system
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Fig.2 The simulation diagram of magnetic levitation system with second-order dynamic sliding mode controller
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Fig. 3 The result of control rate output
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Fig. 4 The simulated curve of ball’s position
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