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Sliding mode control of multi-axis leveling system based on
the reaching law of the hyperbolic secant function
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Abstract: In order to solve the problem that the control precision is not high, the sliding mode variable structure control algorithm
was applied to the multi-axis leveling system. After the analysis of the unbalance mechanism, the leveling control strategy and algo-
rithm of the multi-axis leveling system, the mathematical model of the multi-axis leveling system was established. The sliding mode
variable structure control algorithm was proposed with the improvement of the index reaching law which is based on the hyperbolic
secant function. The controller design method was proposed and applied to the level control of the slider. The effectiveness of the
algorithm was verified by simulation analysis and experiment. The results indicate that the proposed controller can reduce the chat-
tering and restrain the disturbance and unmodeled dynamics to improve the robustness of the system. It is simple and easy to im-
plement to make the multi-axis leveling system fast and accurate.
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