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Adaptive Optimal Switching Control of Nonlinear Systems

MAO Yan-Ling' FU Yue'

Abstract In this paper, for continuous-time nonlinear systems with unknown dynamics and M equilibrium points,
based on embedding-transformation and approximate dynamic programming, an adaptive optimal switching control
method is proposed by combining a linear adaptive optimal switching controller and an unmodeled dynamic com-
pensator. Firstly, M linearized models are established at M equilibrium points of the nonlinear system. When the
model parameters are known, a control system structure consisting of a linear optimal switching controller, a
switching mechanism, an unmodeled dynamic compensator, and the nonlinear system is proposed. When the model
parameters are unknown, the input and state data are collected at the neighborhood of each equilibrium point.
Then the adaptive optimal switching controller and optimal switching sequence are obtained by using the iterative
Riccati equation, least square method, minimum principle, and quadratic programming. Finally, simulations are
conducted, and the results verify the effectiveness, superiority and applicability of the proposed method.
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Fig.1  Control system structure when A; and B; are known
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