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During the extraction of oil, from submerged rocks, 
it is necessary to know the flow rate of oil, water, 
and gas that flow through the pipes of the oil plant. 
This real-time knowledge allows for better 
performance management in plant production. 
Therefore, this report presents an approach to the use 
of artificial neural network techniques to obtain, 
simultaneously, the three-volume fractions in 
multiphase flows (gas, water, and oil), and the active 
flow regime (Annular, Stratified and 
Homogeneous), through the interpretation of the 
height of pulse distributions collected through 
radiation detectors. These distributions are 
generated and collected through simulations 
performed in the computer MCNPX code [1]. This 
code allows the creation of an environment similar 
to the interior of a pipeline found on oil plants. In 
addition, the MCNPX code also performs the 
calculation of radioactive counts using the Monte 
Carlo Statistical Method. In this context, the 
proposed project presented here involves the 
creation of a simulated PVC tube that is filled with 
three fluids. Outside the PVC tube, there will be a 
radioactive source, and on the opposite side, four 
detectors are responsible for detecting the pulses that 
spread and cross the duct. In each detector reading, 
81 pulses are collected. These pulses generate a 
pattern for each volume fraction of the fluids 
deposited in the duct. 
Since the introduction of artificial neural networks 
(ANN) to the scientific community by Rosenblatt 
(1958) [2], until the modern days, a myriad of ANNs 
architectures and procedures have been developed 
over the years, improving and adjusting the ANNs, 
making these machine learning models capable to 
solve a diverse range of complex real-world 
problems. 
However, for a long period, the most used ANN 
activation function was the logistic sigmoid. The 
ANNs that implement the Rectified Linear Unit 
(ReLU) function demonstrate a far better learning 
capacity them the ANNs activated with sigmoid 
functions, having the capacity to use more hidden 
layers and as a result, these ANNs are able to solve 

more complex problems [3]. Nowadays, ANN 
architectures that use the ReLU activation function 
are called Deep Rectifier Neural Networks 
(DRNNs). The first results of using DRNN to solve 
the problem addressed is shown in Table 1. 
 
Table 1 - Preliminary results of the developed 
DRNN architecture. 

 Train Test Product 
Nº examples 1578 658 395 
Accuracy in the detection of 
the Regime (%) 

100 100 100 

Mean percentage error in Air 
Fraction Prediction 

4.145 5.093 5.215 

Mean of percentage error in 
Water Fraction Prediction 

5.496 6.886 8.118 

Mean percentage error in Oil 
Fraction Prediction 

5.681 5.975 6.55 

 
This study is the continuation of another work where 
it uses ANNs with few layers [4]. The proposed 
approach here is to use a DRNN model to classify 
the flow type regime, inside the tube, and also, 
simultaneously, predict the volume fraction of the 
fluids with lower relative errors, as Figure 1 shows. 
 

Figure 1. The DRNN based proposed approach. 
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