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No. Network K MEAN (e) STD(e) MEAN (e) STD(e) T (s)
1 PR,PSL,q=15 300 0. 0000 0. 0341 0. 0261 0. 1104 73. 82
2  PR,BP,g=15 1800 0. 0000 0. 2859 0. 1822 0. 8704 102. 61
3 FNNO,PSL,g=15 300 0. 0000 0. 0179 0. 0279 0. 1087 54. 65
4 FNNO,BP,g=15 1800 0. 0000 0. 1000 0. 0203 0. 2104 280. 07
5 FNN3,PSL,g=5 300 0. 0000 0. 0101 — 0. 0001 0. 0262 101. 06
6 FNN3,BP,g=5 1800  —0. 0021 0. 1000 0. 0195 0. 1570 210. 64

7 FNN2,PSL,g=5 300 —0. 0000 0. 0183 0. 0108 0. 0678 47. 46
8  FNN2,BP,g=5 1800 —0. 0012 0. 1056 0. 0414 0. 1684 164. 12
9  FNNI,PSL,g=5 300 —0. 0000 0. 0557 0. 0116 0. 1770 95. 54
10 FNN1,BP,g=5 1800  —0.1677 0. 2031 —0.1091 0. 2840 120. 12
11 FNNO,PSL,q=5 300 —0. 0000 0. 2117 0. 0734 0. 3717 16. 43

12 FNNO,BP,g=5 160G0 0. 1229 0. 3010 0. 1541 0. 3477 91. 39
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A PARAMETER-SEPARABLE LEARNING ALGORITHM FOR
MULTILAYER FEEDFORWARD NEURAL NETWORKS

ZHANG Yun
(Research Institute of Automation,Guangdong University of Technology,Guangzhou 510090)

MAO ZoNGYUAN
(Department of Automation,South China University of Technology,Guangzhou 510641)

YANG YiMIN
(Research Institute of Automation,Guangdong University of Technology,Guangzhou 510090)

Most learning algorithms simultaneously process all the parameters of the neural

network. This often needs a large amount of time if the neural network i1s large. Many neural

metworks ,such as perceptrons,radial basis function networks,general regression neural net-

works and fuzzy neural networks,may be regarded as a kind of multilayer feedforward neural

networks. Their input-output mapping can be expressed as a linear combination of variable ba-

sis functions. Parameters of these neural networks can also be divided into two kinds :nonlin-

ear parameters of the variable basis function and the coefficients of the linear combination.

Based on this a parameter-separable learning algorithm is proposed. Simulation results show

that the algorithm can accelerate the learning process and improve the approximating quality

of the neural network.

Key words Neural network,learning algorithm ,identification,parameter-separable.
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