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Application of a GA-BP Optimized TSFNN Water Quality
Monitoring and Evaluation System Prediction Model
——A Case Study of Taihu Lake

XIAO Jin-qiu'®, ZHOU Xiang'®, PAN Yang®',
FENG Wei's, CHEN Duo-guan'"’

1. Department of Electronic and Engineering » Suzhou University of Science and Technology » Suzhou Jiangsu 215009 s China ;
Jiangsu Key Laboratory of Environment Science and Engineering s Suzhou Jiangsu 215009 , China ;

Jiangsu Engineering Technology Center. , Suzhou Jiangsu 215009 , China ;
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Environment Biotechnology Research Institute s Suzhou University of Science and Technology » Suzhou Jiangsu 215009 s China

Abstract: The present Water Quality Monitoring and Evaluation System which is applied in Taihu Lake has
the disadvantage of inaccurate water quality data and water quality rating. To solve this problem, a multi-
hidden layer improved GA-BP neural network is proposed in this paper for identifying the complex water
quality model. MSE (mean square error) is used as the individual fitness, and a momentum factor is added
to the weight adjustment process to speed up the convergence for obtaining the optimal weight and thresh-
old and improving its goodness of fit and generalization ability. Based on the calibrated data of pH, dis-
solved oxygen, turbidity and ammonia nitrogen of the water, and using the TS fuzzy neural network, a
model suitable for evaluating the local water quality is established. The results of a simulation test show
that the improved GA-BP optimized TS fuzzy neural network has a higher degree of fitting for the complex
water quality model, and the mean square error and the absolute error of the water quality data are smal-
ler. In addition, the absolute error percentage is kept within 1. 5%, and the water quality level prediction
accuracy is improved by 14. 28%.

Key words: water quality evaluation; multi-parameter; genetic algorithm; BP neural network; TS fuzzy

neural network
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