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Study on the prediction of water quality based on artificial neural network combined with grey theory
ZHAI Wei, MAO Jing, MENG Yadan, WU Wenya, ZHANG Chengbo,ZHOU Xinlong, GAO Wei
(School of Sa fety Engineering , Ningbo University of Technology , Ningbo 315211, China)

Abstract: In this paper, the grey theory,artificial neural network (back-propagation neural network, radial basis function neural
network, and generalized regression neural network) ,and the combination of these two methods was proposed to study the dy-
namic prediction of water quality. Taking the Xielugang in Jiaxin as an example, the model prediction effect was analyzed based
on the posterior difference test ratio (¢) and small probability accuracy (p). The results showed that within a prediction year,
the average relative error of the dynamic prediction value of the generalized regression neural network was 0. 61%, and the ¢
was less than 0. 65, while the p was greater than 0. 7, respectively. The results exhibited that the prediction value using the
combination of the grey theory and generalized regression neural network, the averaged relative error was 0. 85%, the ¢<20. 65,
and the p=1. 0, respectively. The inter-year prediction based on the combination of the grey theory with BP neural network and
radial basis function neural network, the averaged relative error was 0. 57% and 0. 80, respectively,and the ratio of posterior er-
ror was less than 0. 5,and the small probability error was 0. 9, but greater than 0. 8.
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Tab. 3 Prediction of pH values in the 22nd to 29th week of 2017 using grey theory, artificial neural network
and the combination of grey theory and artificial neural network
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22 7.02  6.97(—0.67%) 7.44(6.01%)  7.08(0.89%)  7.05(0.38%) 6.90(—1.68%) 7.16(2.01%) 6.98(—0.51%)
23 7.12 6.97(—2.15%) 7.50(5.33%) 7.06(—0.83%) 7.06(—0.89%) 6.90(—3.07%) 7.25(1.82%) 6.98(—1.93%)
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Tab. 4 Prediction of pH values in the 21st to 30th week of 2017 using grey theory, artificial neural network and the

combination of grey theory and artificial neural network
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21 7.10  7.05(—0.74%)  7.17€0.95%)  7.21(1.56%)  7.11€0.18%)  7.02(—1.11%) 7.07(—0.40%) 7.10€0.00%)
22 7.02  7.05€0.37%)  7.31(4.07%)  7.030.08%)  7.12(1.38%) 7.02(—0.01%) 7.07(0.73%)  7.10(1.14%)
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