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A Multi-core Radical Basis Neural Network Integrated Method

for the Prediction of Earthquake Elements
ZHANG Yanxia” , HAN Ying, CHEN Danqi, YANG Qiuge

(School of Information Engineering, Institute of Disaster Prevention, Sanhe 065201, China)

Abstract: For the purpose of improving the accuracy of predicting earthquake elements, basic core functions
of various types were built on the same network model and multi-core neural network integration models were
built for different types of radial basis functions to improve the accuracy of the network. The optimization was
conducted from determining the amount of optimal radical basis neurons, increasing the target error of training
appropriately and other aspects to reduce the minimum training error and increase the accuracy of prediction.
Multiple regression analysis method was adopted to fit the samples so as to obtain the multiple regression
coefficients of sub-predictions; the same method was adopted to conduct multiple regression integration on the
sub-prediction models and perform anti-normalization treatment on the data, and eventually obtained the
regression-integrated multi-core RBF (radical basis function) prediction model. The results indicated that the
model of multiple regression prediction integration established by this multi-core neural network integration
method for prediction of earthquake elements is capable of achieving the optimal fitting of actual value and
predictive value as well as earthquake element predictive values of higher accuracy.

Key words: multi-core radical basis function; neural network; earthquake elements; predictive method
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Fig. 2 Multi-core RBF network integration model
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Fig. 3 Multi-core neural network multiple regression

ensemble model
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Tab. 1 Parameter table of earthquake cases after data normalization
iR R BRI b i S b HhE % CEINb) AKX B T
4 490 I At = R HEEL i SEY H 7= 2
0 0 0.65 0 0 0 0 0

0.3922 0.4852 0.75 0.5 0.5 1 0.4130 0.5468
0.2743 0.4523 0.67 0 0.5 1 0.4130 0.5880
0.6302 1.0010 0.65 1 0.5 1 1.0010 0.9423
0.4171 0.4211 0.66 0.5 0 1 0.8123 0.4455
0.2221 0.5012 0.72 0 0 1 0.2502 0.4896
0.9669 0.0236 0.74 0.5 1 1 0.8981 1.0000
0.5822 0.4901 0.72 0 0 0 0.3755 0.3832
0.0733 0.0701 0.75 0 0 0 0.0611 0.3255
0.4001 0.1299 0.96 0.5 0 0 0.7933 0.5660
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Tab. 2 Six sub-predictive multiple regression coefficients

B T A (RBFD) B(RBF2)

C(RBF3)

D (RBF4) D (RBF5) E (RBF6)

3.356 804 5.952 385 1.398 560

—4.296 384

0.796 256 3.768 149 —7.394 287
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Tab. 3 The comparison table of forecast results

Z ¥ RBF 18 Z# RBF # RBF1 53| RBF2 %] RBF3 15%] RBF4 83| RBF5 15 %] RBF6 153

PR MWRE/ N WER 7 R 7 R MRER MIRER MRER It
0.4067 0.3455 0.3865 0.2865 0.3283 0.6972 0.4526 0.3555  0.4063
0.3639 15.7800 0.3572 0.3201 0.3605 0.5604 0.4832 0.3572  0.4374
0.5344 7.8976 0.5443 0.3527 0.3685 0.6856 0.5412 0.5443  0.5983
0.6555 4.7886 0.6625 0.4586 0.5726 0.6994 0.5721 0.6852  0.6251
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