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Abstract In this paper, a new nonlinear adaptive switching control method is proposed for a class of nonlinear discrete time
dynamical systems. The proposed method firstly decomposes the nonlinear term into the form of the measurable part at the pre-
vious sampling instant plus its unknown increment part, and makes full use of the big data information and knowledge of the
controlled plant, both the measurable part and the unknown increment of the nonlinear term are used in the controller design,
the linear adaptive controller, nonlinear adaptive controller with nonlinear term measurable data compensation and nonlinear
adaptive controller with nonlinear unknown increment estimation are designed respectively. Three adaptive controllers are used
to the controlled plant coordinately through switching functions and switching rules, which not only ensures the stability of the
closed-loop system but also improves the performance of the closed-loop system. The stability and convergence of the closed-
loop switching system are analyzed. Finally, through the physical experiment of the level control system of the tank, the experi-
mental results verify the effectiveness of the proposed algorithm.
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Fig.4 The actual response curve of tank level by the proposed
method (output y)
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