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Abstract TE 148843

Because of its superior ability to model non - lincar and multi — variable systems, the neural
network (NN) has been extensively applied to model the various biological processes such
as anaerobic digestion. Anaerobic digestion is a complex process involving interactions
between several groups of bacteria. The process involves various variables whose
relationships are non — linear. These variables include pH, alkalinity (Alk) and total volatile
acids (TVA). This research uses feed — forward neural network to predict this multi —

variable process in an anaerobic hybrid reactor, such as pH, Alk and TVA.

Two types of neural network were chosen : (1) three —layered neural network (i.e., 1 input
layer, 1 hidden layer, and 1 output layer) and (2) four - layered neural network (i.e., 1 input
layer, 2 hidden layers, and 1 output layer). The data for training and testing the model were
from an anaerobic hybrid reactor that was operated to treat an industrial tapioca starch
wastewater at various organic loading rates (OLR). The neural network models were trained
by adjusting parameters, such as number of training data, number of input nodes and
number of hidden nodes in order to find best — fit model that learned well from training
patterns and exhibited good and fast predictions. The error back — propagation algorithm was

used to determine the suitable weight of the model.

Results from the training model indicated that the four —layered neural network model was
a good model for predicting pH, Alk, and TVA. The best model for predicting pH
consisted of 10 input nodes. Each node had 750 training data, 10 hidden nodes in .
hidden layer, and 10 hidden nodes in 2" hidden layer. For predicting Alk, the model had
10 input nodes. Each node had 750 training data, 20 hidden nodes in 1" hidden layer, and
10 hidden nodes in 2™ hidden layer. The model for predicting TVA had 15 input nodes.
Each node had 75C iraining data, 20 hidden nodes in 1" hidden layer, and 10 hidden nodes

in 2" hidden layer, respectively.

Results from the testing modei indicaied that the conceptual of neural network could be
successiully used for predicting pH, Alk, and TVA in an anaerobic hybrid reactor. The
variables pH, Alk, and TVA predicted by the neural network model were compared to the
experimental results. The predicting model vyielded satisfactory results with a mean
absolute percentage error (MAPE) of 2.049 % for pH, 9.210 % for Alk, and 19.163 % for
TVA, respectively, and with a root mean square error (RMSE) of 0.186 for pH, 131.75
mg/l as CaCO, for Alk, and 108.41 mg/l as acetic acid for TVA, respectively.





