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Robust Adaptive Neural Network Controller with Dynamic Structure for
Nonaffine Nonlinear Systems

bz 8, ek 7 Ef
(Jang-Hyun Park and Gwi-Tae Park)

Abstract : In adaptive neuro-control, neural networks are used to approximate unknown plant nonlinearities. Until now, most of
the studies in the field of controller design for nonlinear system using neural networks considers the affine system with fixed
number of neurons. This paper considers nonaffine nonlinear systems and on-line variation of the number of neurons. A control
law and adaptive laws for neural network weights are established so that the whole system is stable in the sense of Lyapunov.
In addition, at the expense of the input, tracking error converges to the arbitrary small neighborhood of the origin. The efficiency
of the proposed scheme is shown through simulations of a simple nonaffine nonlinear system.
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Fig. 1. Feedforward NN with one hidden layer.
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Fig. 3. Block diagram of the control system.
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¥(t) and y(t)
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Fig. 4. (a) Reference output and system output (b) control
input when desired output is set to square wave with
period T=20 sec.
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input when y(¢)= sin(#) + cos(.5¢).
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