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RESEARCH OF EFFICIENCY OF THE ARTIFICIAL NEURAL 
NETWORK AT LOW VOLUMES OF THE TRAINING SAMPLE 

A.A. Abrosimov1, A.E. Ryabov2, D.S. Vorontsov1, E.A. Makarova1,  
O.A. Malkova1  
1 Samara State Technical University 
 244, Molodogvardeyskaya st., Samara, 443100, Russian Federation 
 
2 Samara State Medical University 
 89, Chapaevskaya st, Samara, 443099, Russian Federation 

Abstract. The effectiveness of the binary artificial neural network at low volume of train-
ing samples was investigated. The studies were conducted with the MATLAB software’s 
Neural Network Toolbox module used for the classification task. Feed-forward artificial 
neural network was thoroughly studied. It was discovered, that the number of neurons in 
the inner layer in the range of changes had little effect on efficiency. The volume of train-
ing samples reduces efficiency when the value is very small. The influence the of the input 
training samples dimension on the efficiency was studied; the dimension was reduced from 
64 to 16 by eliminating a different set of input parameters. It is established that such 
changes have a different impact on efficiency, and under certain conditions, the efficiency 
increases. For a cascade binary network of feed forward propagation and a cascade binary 
network with reverse propagation of error, it was established that the efficiency changes 
slightly depending on the number of neurons in the hidden layer in the studied range. A 
two-layer cascade network with reverse error propagation with a certain combination of 
neurons has a higher efficiency compared to a single-layer one. The results allow us to out-
line ways to improve efficiency. 

Keywords: artificial neural network, efficiency, settings of a binary artificial neural net-
work, the dimension of the training sample, the size of the training sample, types of artifi-
cial neural network, diagnostics, sphygmography. 
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