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Application of neural network to modeling
and simulation on activated sludge system
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2. University of Shanghai for Science and Technology, Shanghai 200093 )

Abstract The actual operation data of activated sludge system in Shanghai Songjiang Sewage Treatment
Plant ( SSSTP) were used to establish a neural network-based ( NN-based) model of activated sludge system.
The abnormal data were deleted according to the physical and scope principle and an effective data set was filed.
The total data were divided into three parts, namely, training data set, verification ( validation) data set and test
data set. The proper number of neurons on hidden layer was determined by trail-and-error. The verification data
set was used to monitor the training process real-timely and dynamically and to find out over-training phenomena.
The global minimum of error-function was got by randomly changing the initial value of connection weights more
than thirty times. The reasonable, reliable NN-based model for activated sludge system was thus set up in this
paper. The simulation and operation control of activated sludge system was carried out by using the established
NN-based model. The case study shows that neural network can be successfully applied to describe and control
the non-linear and complicated activated sludge system. The NN-based model possesses good generalization.
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Table 1 Various model performance values and eigenvalues of training, verification, testing and predicting set data
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