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The main problem in the grain drying process is to determine the moisture content in the material bed. 

Overdrying requires excessive energy and even can damage the quality of the dried material, 

especially in case of seed. On the other hand the grain will be vulnerable to mildew if the moisture 

content remains high. There is an option to determine the moisture content in the drying bed by 

measurement but the accuracy of this approach is probably not satisfactory. Weather conditions and 

dust have a great effect on the accuracy, as well. Another way to determine the moisture distribution is 

to calculate the moisture content based on drying air parameters using physically based or black-box 

models. Physically based models give a moderately good result in most cases but it normally takes a 

great effort to identify their parameters and also to solve the model itself. Derivation of the classical 

black-box models seems to be an uncomplicated approach. However, the application of such models is 

mainly limited to process control. 

This paper overviews the opportunities concerning to the use of artificial intelligence methods for the 

modelling of grain drying processes. Among the different methods (neural network, Fuzzy modelling, 

genetic algorithm, etc) the main emphasize is given to the use of artificial neural network (ANN) 

modelling especially for grain drying as a widely applied dehydration technology. 

The artificial neural network is a well-known tool for solving complex problems and it can give 

reasonable solutions even in extreme cases or in the event of technological faults. 

The aim of the study is to show how to set up a neural network model in order to determine the 

relationship between the moisture distribution in the material bed and the physical variables as drying 

air temperature, air humidity and air flow rate. A methodology is given on the selection aspects of 

neural network structure and specifically to the main influencing model parameters as sampling time, 

randomised training, different training algorithms, number of hidden neurones, number of linked data 

series and type of validation data.  

On the basis of the study carried out in this paper it can be concluded that the ANN model can be used 

during post-harvest processes especially for estimation the moisture distribution along the depth in a 

fixed-bed dryer. The outputs of the neural network however are much more sensitive to the changes of 

the inputs than they are in the case of physically based model. 

As a conclusion it can also be stated that besides other factors the selection of training and validation 

input data for ANN model has a strong influence on the applicability. 
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