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Study on neural network sliding-mode control for uncertain systems
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Abstract; A classifying and switching strategy based on least square support vector machine(LS_SVM) for the control
of uncertain system with the parameters varying in a wide range is proposed. The original system model is divided into
several models with small range of uncertainty. These models are classified by LS_SVM combined with principal
component analysis(PCA) offline. For each model, the sliding-mode controller (SMC) with its gain tuned by radial
basis function neural network (RBFNN) is designed and applied. In online situation, the designed SMC is selected
automatically by LS_SVM based on system data. The quantum-behaved particle swarm optimization (QPSO) with
chaos strategy is designed and applied to adjusting the parameters, so as to construct an optimized switching function.
Finally, the system scheme is designed by the proposed strategy. Simulation results show the high tracking
performance and strong robustness of the new strategy, as well as the effectively reduced chattering problem.
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