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Abstract:  Stable operation data from anaerobic co-digestion reactor of pig manure and straw was
used as raw data to simulate the anaerobic methane production process. Data mining was used for the
pretreatment of data and the artificial neural network was used for the development of the biogas
prediction model. Five inputs and one output of the model were determined using the cluster analysis and
correlation analysis in SPSS. The number of neurons in the model was nine selected using the method of
cut-and-ry. Two commonly used algorithms standard BP algorithm and momentum-earning rate adaptive
algorithm  were used to train the model after ensuring model topology. Results showed better performance
in the momentum-learning rate adaptive algorithm. The model was tested and showed good performance
which indicated applicability of the methane production prediction model.
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Tab.1 Correlation coefficient of physicochemical indexes in anaerobic fermentation
VFAs SCOD CH,
1.00 -0.29%* —0.54%* -0.02 -0.24" 0.51** 0.67**
VFAs -0.29%* 1.00 0.30** 0.04 0.18 -0.25" -0.13
SCOD —0.54%* 0.30** 1.00 0.06 0.41°* | -0.42** -0.50%"
-0.02 0.04 0.06 1.00 0.10 -0.01 0.14
-0.24" 0.18 0.41** 0.10 1.00 -0.06 -0.12
0.51"% -0.25" -0.427" -0.01 -0.06 1.00 0.48**
CH, 0.67** -0.13 -0.50** 0.14 -0.12 0.48** 1.00
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Tab.2  Clustering results
1 2 3 4 5 6
194.01 176.77 181.96 133.53 216.98 225.59
VFAs 19.26 30.18 21.47 1211.69 17.99 13.09
SCOD 716.35 1 414.99 1031.37 699.99 290.49 238.81
646.72 784.18 841.69 571.98 556.59 890. 87
191.12 182.36 188.09 122.00 211.59 225.58
54.22 53.33 53.01 50.02 57.02 57.49
2.3 3
Tab.3  Model training results
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Fig.2  Variation of mean square error of model
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Fig.4  Fitting curve of predicted value and actual value of

biogas production
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