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Currently metal hydrides are studied for the purpose of being 

used as hydrogen storage in fuel cell-powered electric cars 

and in batteries [2]. Artificial Neural Networks (ANN) can be 

referred to a class of algorithms that has an ability to obtain 

hidden regularities from data, and the data may be 

incomplete, distorted, and even contradictory. If there is 

connection between the input and output data the neural 

network is able to tune in to it with accuracy [1]. 

An artificial neural model for Pressure- Temperature- 

Concentration (P-C-T) curves of Metal Hydrides was 

investigated, for this purpose the artificial neural network 

(ANN) method was used. The major purpose of this research 

project is to build and develop a model for fuel cell based on 

the artificial neural networks. In this research project; a 

model of phase diagrams for hydride forming metals and 

alloys with hydrogen gas which are referred to as PCT 

diagrams were developed.  

 
The double-layer (ANN [2-14-1-1]) model was developed for 

absorption; a model that trains 2 elements (P&T, P&C or 

C&T) and calculates the 3rd one (P/C/T). The model was then 

improved for a better fit from 14 neurons to 18 neurons for 

desorption (ANN [2-14-1-1]). 407 total datasets were 

collected from the University of Western Cape experiment, 

285 samples (70%) were used for training, 61 samples (15%) 

were used for validation and the remaining 61 samples (15%) 

was used for testing. The training stopped when the error 

goal or the maximum number of epochs was reached. 

 

Performance metrics; goodness of fit (R2) and mean square 

error (MSE) were used to assess the performance of the 

developed model. From the results, the model had an overall 

MSE of 0.3783 and an R2 of 0.9928 for absorption and an 

overall MSE of 0.2830 and an R2 of 0.9956. 

 

The post-training regression analysis plotted showed the 

linear regression fit to the data points, matching the predicted 

output to the actual target. An R value is very close to 1 

which means there is a close relationship between outputs 

and targets and that indicated a good fit. MSE value showed 

that the network learned better, as the number of epoch 

increased. 

 

 

  

  
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 1. PCT curves for desorption results obtained from 

ANN model using experimental data from UWC. 

 

It was verified that the predicted values of ANN coincide well 

with the experimental results. Matlab neural network 

modelling tool is a very suitable tool for calculations in 

engineering, and can also serve as a visualization tool of 

simulation models in artificial intelligence applications. 
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