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Abstract The maximum absolute error algorithm (MAEA) is used to optimally selecting the hidden
centers vectors of the radial basis probabilistic neural networks (RBPNN). The MAEA is combined with
the micro-genetic algorithm (pGA), which is used to optimize the controlling parameter of the kernel
function of the RBPNN, i.e., MAE-uzGA, so as to carry out optimizing the overall structure of RBPNN.
The experiments demonstrate that the RBPNN, optimized by the MAE-uGA, has the best simple structure
compared with results by the other optimization methods introduced. Furthermore, in the aspect of the
generalization performance of the optimized networks, the RBPNN by the MAE-uGA is a little better than
ones by the other methods. In addition, the MAE-xGA can also be used to optimize the radial basis
function neural networks (RBFNN).
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Fig. 1 The structure of the radial basis probabilistic neural

networks.
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Fig. 2 Encoding scheme of the controlling parameter of

kernel function with decimalization form.
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Fig. 3 The genetic curves of the controlling parameters of
the kernel function for two spirals discrimination
problem by RBPNN optimized with MAE-uGA.
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Fig. 5 The classification curves formed by the converged
RBPNN optimized by MAE-uGA for two spirals
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Table 1 The Performance Compare of the Structure
Optimization of RBPNNs by the Three Algorithms for

Two Spirals Discrimination Problem
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Fig. 6 The generalization performance compare of the
RBPNNs optimized by MAE-pGA, ROLSA and
MEKA for two spirals discrimination.
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Fig. 7 The generalization performance compare of the

RBPNN and RBFNN optimized by MAE-uGA

for two spirals discrimination.
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Fig. 8 The genetic curves of the controlling parameters of
the kernel funcrion for classifying IRIS problem by
RBPNN optimized with MAE-uGA.
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Fig. 9 The variety curve of the classification error for
classifying [RIS problem by RBPNN optimized
with the MAE-uGA.
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Table 2 The Performance Compare of the Structure
Optimization of RBPNNs by the Three Algorithms for
Classifying IRIS Problem
%+ 2 MAE-pGA,ROLSA & MKA #f F4r 2 IRIS
5 B ) RBPNN &5 45 fE 4k it g x4 tb
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Fig. 10 The generalization performance compare of the
RBPNNs optimized by MAE-pGA, ROLSA and
MEKA for classifying IRIS problem.
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Fig. 11 The generalization performance compare of the

RBPNN and RBFNN optimized by MAE-uGA

for classifying IRIS problem.
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The research content of this paper is sub-item of the above project. The study goal of the paper was pursuing fast realization of the

structure optimization of the RBPNN. From the viewpoint of the experimental results, we can draw the conclusion that MAE-uGA,

proposed in the paper, was preferred compared with other algorithms. We are affirmative that the RBPNN, optimized by MAE-

#GA, would be widely used to solve real-world problems in future.
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