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Abstract

This paper treats some problems related to nonlinear systems identification. A stability analysis neural network
model for identifying nonlinear dynamic systems is presented. A constrained adaptive stable backpropagation
updating law is presented and used in the proposed identification approach. The proposed backpropagation
training algorithm is modified to obtain an adaptive learning rate guarantying convergence stability. The
proposed learning rule is the backpropagation algorithm under the condition that the learning rate belongs to a
specified range defining the stability domain. Satisfying such condition, unstable phenomena during the learning
process are avoided. A Lyapunov analysis leads to the computation of the expression of a convenient adaptive
learning rate verifying the convergence stability criteria. Finally, the elaborated training algorithm is applied in
several simulations. The results confirm the effectiveness of the CSBP algorithm.
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