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Hybrid neural network based on software measurement for DM423

biomass during batch cultivation
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Abstract: The biomass concentration estimated by the static feedfor-
ward multiplayer neural network of 5-5-1 topology and hybrid neural
network - microbe growth model with five inputs of culture time,
temperature, pH and dissolved oxygen and glucose concentration.
The result showed that the static feedforward multiplayer neural net-
work mean squared error (MSE) of testing samples 1.73 X 103,
And hybrid neural network - microbe growth model offered a much
better generalization accuracy than that of single neural network
model, with MSE of testing samples of 0.25 X 107%, it was found
that there was some deviation between estimated biomass and actual
values while microbe were growing in the stationary phase.
Keywords: neural network; growth dynamic model; Baeillus cereus;
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Figure 1 Hybrid neural network-growth dynamic model
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Table 1 MSE of testing samples and the topology of neural

network for different sets of inputs

ETRE LTPANG S Ty MHRIR 72 (X1073) ML
1 pH .t 2.60 2-5-1
2 DO ,t 1.91 2-7-1
3 pH.T .t 1.85 3-6-1
4 pH.DO,t 2.17 3-8-1
5 T,DO.,t 1.57 3-6-1
6 pH,T,DO 5.03 3-7-1
7 pH.T.DO,t 1.59 4-8-1
8 T,S,t 1.45 3-8-1
9 T,S,pH .t 1.46 4-6-1

10 DO,T,S.t 1.66 4-6-1

11 DO,T.S.pH 3.46 4-6-1

12 DO,T.S.pH .t 1.73 5-5-1
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Figure 2 Estimation results for test samples with

No.12 sets of inputs
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Figure 3 Prediction results for hybrid neural network-

first principles model
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