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A nonlinear predictive controller based on chaos optimization
SONG Ying, CHEN Zeng-qiang, YUAN Zhu-zhi
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Abstract: A new nonlinear predictive controller is proposed which combines neural network identification, chaos opti-
mization algorithm(COA) and the concept of predictive control. The controller utilizes neural network as predictive model
and COA as online optimization. It can avoid calculating the complicated gradient and the inverse matrix in the nonlinear
predictive control. For training the neural network, moreover, chaotic mechanism and adaptive learning rate are adopted
into the normal backpropagation(BP) algorithm to improve the network convergence. The simulation studies show the

effective performance of the proposed controller.
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nonlinear predictive control)
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Fig. 1 Structure of nonlinear predictive controller
3 ET AW R 2 5 AR (Multi-step
predictive model based on neural network)
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Fig.2 Neural network predictive model
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Fig. 3 Chaotic state of equation (9)
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optimization based on COA)
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5 {5 EMFFU(Simulation study)
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Fig. 4 Neural network identification of example 1
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Fig. 5 Nonlinear predictive control output of example 1
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Fig. 7 Nonlinear predictive control output of example 2
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