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Fig.1 Schematic design for fully-connected NN (model-1) and
approximation—formula-based NN (model-2)
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Table 2 Simulated data for sensitivity analysis during turbidity
rise and fall
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Fig.2 Actual and predicted flocculant dosage calculated by

fully-connected NN and approximation-formula-based NN
under low turbidity conditions
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Fig.3 Actual and predicted flocculant dosage calculated by
fully-connected NN and approximation-formula-based NN
under high turbidity conditions
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Fig.5 Predicted flocculant dosage calculated by water quality conditions for sensitivity analysis
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Abstract

A predictive model for the flocculant dosage was developed for the control of water purifi-cation

plants. Neural Network (NN)

, while it is possible to model the operation by workers based on the

data, there is a problem prediction model accuracy is lowered under the condi-tions outside the
learning data range. Therefore, an approximation-formula-based NN was built and evaluated the
accuracy. Under conditions outside of the learning data range, the approximation-formula-based
NN showed higher accuracy (3.8 mg/L as mean absolute error) compared to fully-connected NN

(20.7 mg/L as mean absolute error)

. In addition, using the approximation-formula-based NN, we

visualized the influence of input on the coefficient of approximation formula or prediction. It was
confirmed that trends of influences matched with operator knowledges.

Key words : water treatment, flocculants, neural network, flocculant dosage prediction, operation

management support




