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Mathematical modelling using regression for the biogas production process was a proven method used until now. Recently 
the artificial neural network modelling had been used to model the biogas production process to represent it in neural network 
model. However, the implementation of the artificial neural network modelling was limited to its problem and some of the 
proper implementation, for example testing and validation was not fully addressed. This paper used several data sets to 
compare the artificial neural network modelling results and comparing it with the previous mathematical modelling results. 
The results show that the artificial neural network modelling produced better results with higher accuracy and lower error 
when compared to the mathematical modelling. But some issues need to be addressed such as dataset size and over-training 
in producing good models to represent the biogas production process. 
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1. INTRODUCTION 

Mathematical modelling and optimisation of the 
biogas production process were a crucial process to 
improve the actual process. The mathematical modelling 
implemented kinetics1-3 modelling and regression4-6 
modelling. The kinetic modelling used a specific 
mathematical formula to represent the process. While the 
regression modelling constructs its own mathematical 
formula based on the process behaviour.   

The application of artificial neural networks for 
modelling has been studied since 19907to model8 multi-
disciplinary processes. The biogas production process 
adopted the methods and the researchers9-10 successfully 
implemented the artificial neural network to model the 
biogas production behaviour. The objective of this paper 
is to compare the mathematical modelling with the 
artificial neural modelling results because the previous 
researchers seldom share the mathematical modelling 
results.  
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The mathematical modelling is still one of the proven 

method5,6,12, and the results from it can be used to validate 
the artificial neural network modelling.  

The preliminary11 study, which used several learning 
algorithms had produced better model accuracy, but only 
one dataset was being used in the study. Thus, the detail 
study needs to be conducted to validate the artificial 
neural network modelling results.  

This paper organised as follows. Section 2 presented 
the methodology started from the dataset collection and 
pre-processing, artificial neural network architecture 
design and selection, network training and testing and 
finished by validation. In section 3, all the results will be 
presented and the last section 4 concluded the paper.  
 
2. METHODOLOGY 

Four datasets had been selected for detail comparison 
of the artificial neural network modelling. The first 
dataset12 had 19 samples, the second dataset5 consisted of 
36 samples and the third dataset6 had 34 samples. These 
datasets were collected from previous study, which 
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