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Abstract An on-line radial basis function neural networks modeling method for nonlinear
dynamics system, called resource-optimizing network (RON), is presented. RON introduces
the ideal of sliding window and on-line structure optimization to the standard learning process
of resource-allocating network. According to the newest error information, RON optimizes
network structure on-line to adapt to the change of system dynamics, and maintains a com-
pact network and satisfactory generalization. With the use of sliding window, RON is robust
against the changing of learning parameters, and is easy to converge. Three benchmark

examples demonstrate the effectiveness of the method.
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Table 1 True and estimated centers, widths and weights

SRR (0.3,0.2) (0.7,0.2) (0.1,0.5) (0.9,0.5) (0.3,0.8) (0.7,0.8)
fEiFAD (0.301,0.200)  (0.699,0.198)  (0.097,0.500)  (0.900,0.500)  (0.300,0.800)  (0.699,0.802)
SERR T 0.1 0.1 0.144 0.144 0.1 0.1

i v 98 B 0.098 0.099 0.139 0.149 0.099 0.099
SEFRAUE 1.0 1.0 1.0 1.0 1.0 1.0

A T+ AUE 1.038 1.008 1.013 0.966 1.040 1.004
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Fig. 1 Evolution of hidden units Fig. 2 Evolution of error (1)
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Table 2  Result comparison with different learning parameters

€min Omin L MaxEpoch B s 3 AR 22

0.010 0.15 300 200 45 0.0427
0.005 0.15 300 200 62 0.0668
0.015 0.15 300 200 46 0.0622
0.010 0.18 300 2007 35 0.0540
0.010 0.12 300 200 62 0.0393
0.010 0.15 250 200 46 0.0443
0.010 0.15 350 200 45 0.0430
0.010 0.15 300 100 45 0.0427

4 g

ASCHH T —Fh A F ¥ 38 10 RBF MEL BRI, HE T MRS MBUES
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