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Abstract 

Using an artificial neural networks and other machine learning algorithms for classification lithological layers with electric logging give 
not such good result as real expert decisions. Often the reasons of poor result are data representation or a lack of data. As well as 
computational power for data analysis in short time using more complex algorithms. Deep learning methods have to show better result 
with correct chosen data and features. Besides using of data from one well it is also necessary to use the data of several nearby wells. 
Comparison of different number of layers and neurons in each layer as well as several activation functions in deep neural network for 
revealing higher accuracy. This will all help to easily and cheaply determine uranium deposits. 
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1 Introduction 

The analysis of well logging data in uranium deposits is an 
important step in the various stages of prospecting, 
exploration and development of deposits. The efficiency of 
the mining process depends from the correct interpretation 
of logging data [1]. This work based on logging data that has 
already been used in other researches, but with different 
approaches. Here the main concept represents capabilities of 
deep neural network using open source google tensorflow 
libraries. This library provides different mathematical and 
machine learning build in functions such as neural network. 

Deep learning is approach in artificial intelligence (AI). 
Specifically it is one of the type of machine learning 
algorithms, that allows the computer to be improved with 
experience and data accumulate. Machine learning is the 
only viable approach to building AI systems that can 
function in difficult environments. Deep training is a 
particular case of machine learning, allowing for greater 
efficiency and flexibility through the representation of the 
world in the form of a hierarchy of nested concepts in which 
each concept is defined in terms of simpler concepts, while 
more abstract representations are computed in terms of less 
abstract ones [2].  

TABLE 1 Codes of lithological types 

Lithological code Name of lithological type 
1 Gravel, pebbles 
3 Mediumgrained sands 
4 From smallgrained sands to super fine-grained 

sands 
6 Siltstone (aleurolite) 
7 Clay 
47 Short grained clayey sands 
57 Clayey sandstone 
59 The carbonate cement sandstone 

Electric logging data gives only two features apparent 

resistance and natural polarization, which are not enough for 
efficiently training the network. There are several types of 
lithological layers need to classify (Table 1) [3]. 

2 Deep neural network 

Deep neural networks it is a neural network with more than 
one hidden layer (figure 1). 

 
FIGURE 1 Deep neural network 

Neural network for lithological classifying will consist 
of input layer, 2 or more hidden layer and output layer. Each 
lithological layer lies like a pancake and occupies a large 
area. So the data from one well may be related to another 
well. Therefore better to take a window of data from some 
nearby wells and few meters above and below. Each of these 
parameters need to take as an input to neural network. 
Hidden layers will contain between 100 and 1000 neurons 
each. Every inner layers will have own activation function 
and optimizer. Usually it softmax activation function and 
Adam optimizer. Finally output layer with 8 neurons for 
each class. Output layer will be represent each class as 
binary format. Neuron with greatest probability will be one, 
others as a zero also known as HotOne function. 
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3 Conclusion 

All manipulations with neural network using python and 
tensorflow libraries currently in progress. There are large 
number of different configurations of network only the 
parameters change such as number of layers, number of 

neurons, activation functions, number of epochs and batches. 
For each configure it consume a lot of time using only CPU, 
but with parallelization and GPU efforts time will be 
reduced. After all running and comparisons better results 
will be revealed. This approach should be more efficient 
than methods in [4]. 
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