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Abstract

This paper presents an on-line learning algorithm for sequential construction of generalized radial
basis function networks (GRBFNs) to model nonlinear systems from empirical data. The GRBFN,
an extended form of standard radial basis function (RBF) networks with constant weights, is an
architecture capable of representing nonlinear systems by smoothly integrating local linear models.
The proposed learning algorithm has a two-stage learning scheme that performs both structure
learning and parameter learning. The structure learning stage constructs the GRBFN model using
two construction criteria, based on both training error criterion and Mahalanobis distance criterion,
to assign new hidden units and the linear local models for given empirical training data. In the
parameter learning stage the network parameters are updated using the gradient descent rule. To
evaluate the modeling performance of the proposed algorithm, simulations and their results applied
to two well-known benchmarks are discussed.
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