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Abstract

A neural network based controller (NN controller) was studied for the control of ammonia
concentrations in biological processes. An ammonia FIA has been employed to on-line monitor the
concentrations of ammonia in a bioreactor. The optimal neural network structure was investigated by
computer simulation and found to be a 3(inputlayer)-2(hidden layer)-1(output layer). The NN
controller had advantage over the PID controller, even though the former is more time consuming. The
3-2-1 NN controller has been used to control the ammonia concentrations in a simulated bioprocess

and also in a real cultivation process of yeast, and its performance were investigated.
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Fig. 1  Experimental comparison of a 3-2-1 NN-based controller with a PID controller for the

control of ammonia concentration to 0.7 g/l (5 % analysis error, 150 training cycles)
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Fig.2  Time course of ammonia concentration and feeding rate in a S. cerevisiae cultivation process

controlled by a NN-based controller (set point : 0.7 g/l)
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