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Abstract 

At present machine learning begins to be widely used in all spheres of human life. In this paper, we describe a method for defining blood 
relations on photographs using machine learning technology. The aim of the article is to study the applicability of computer vision 
algorithms to gabitoscopy problems. For determining blood relations, it is first necessary to find the face in the photo and to identify his 
facial landmarks. Further with the found landmarks it is possible to make comparisons and to determine blood relations. 
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1 Introduction 

This paper shows the results of the development of system 
for determining blood relations written in the Python 
programming language using computer vision. 

The practical need for machine learning arose due to the 
fact that today a great variety of input data and possible 
solutions becomes too large for traditional preprogrammed 
systems. Passengers registration systems in airports, based 
on face recognition algorithms. Multiple penetration of such 
systems in different areas of human activity shows the huge 
potential of researches and development in this knowledge 
area. And growing problems in the area of security systems, 
that the governments and corporate sectors face, 
necessitated further development of more effective method 
of problem solutions [1]. 

The development of this system can be divided into 
several main parts: 

1. face detection; 
2. defining facial landmarks; 
3. comparison of found faces; 
4. defining blood relations. 

2 Face detection 

Algorithm for finding 68 specific points on any face is 
described in the article One Millisecond Face Alignment with 
an Ensemble of Regression Trees. In this paper they present a 
new algorithm that performs face alignment in milliseconds 
and achieves accuracy superior or comparable to state-of-the-
art methods on standard datasets [2]. Face alignment can be 
solved with a cascade of regression functions. 

Histogram oriented gradients (HOG), proposed by Dalal 
and Triggs in their article «Histograms of Oriented 
Gradients for Human Detection» [3], HOG image descriptor 
and Linear Support Vector Machine (SVM) can be used to 
train very accurate object classifiers or in a specific case for 

finding faces. 
The detector limits the area of the face in the image with a 

square border. During the training, a face detector was selected 
to detect faces based on the histograms of oriented gradients [4]. 
An example of this algorithm is shown in Figure 1.  

 
FIGURE 1 Histogram of Oriented Gradients 

At each step of the regressor training, the form from the 
training sample is first centered, and then aligned with the 
middle shape using the Procrustean transformation. The 
training of each regressor in the cascade is carried out using 
the Gradient Tree Boosting algorithm [5].  

3 Detecting facial landmarks 

Real-world images can be cluttered, faces can be partially 
occluded, and they can exhibit large variations in 
appearance, shape, expression, and head pose [6]. 

A pre-trained facial landmarks detector in the Dlib library 
is used to estimate the possible location of the 68 (x, y) -
coordinates that are mapped to facial landmarks on the face.  

The indices of the 68 coordinates can be visualized as 
shown in Figure 2. 

As indicated in the article [7], after studying this image, 
one can come to the conclusion that the facial areas can be 
accessed through a simple indexing in Python. 

http://www.csc.kth.se/%7Evahidk/papers/KazemiCVPR14.pdf
http://www.csc.kth.se/%7Evahidk/papers/KazemiCVPR14.pdf
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FIGURE 2 68 key points 

The result of the finding of faces and parts of the face in 
the photograph is shown in Figure 3. 

 
FIGURE 3 The face and facial landmarks of the father 

4 Comparing faces 

Similarity measure in a data mining context is a distance 
with dimensions representing features of the objects. If this 
distance is small, it will be the high degree of similarity 
where large distance will be the low degree of similarity [8]. 

Euclidean distance is the most common use of distance. 
When data is dense or continuous, this is the best proximity 
measure [8]. 

4.1 NEURAL NETWORKS. FACE DESCRIPTOR 

Deep neural networks can be used to carry out biometric 
identification of a person in the face. There are suggestions 
that the use of convolutional neural networks should give 
the best results when working with images, since their 
structure corresponds to studies of the visual cortex of the 
brain [9]. In these studies, was found that there are simple 
cells that respond to lines located at different angles and 
complex cells that react in connection with the activation of 
a specific set of simple cells [10]. 

The convolutional networks themselves suggested using 
Y. LeCun in their work [11]. And it was suggested to use 
them as an analogue of the visual cortex of the brain for 
image recognition. 

A classical convolutional neural network consists of 
pairs of layers - sub-sample layers and convolution layers, 
each of which in turn consists of feature cards (figure 4). 
Each feature card filters the image, finding a certain attribute 
for itself. For example, the first map of signs looks for 
vertical lines, the second - horizontal lines, and so on [12]. 

 
FIGURE 4 Example of a convolutional neural network 

To evaluate the proximity of the found descriptors in 
dlib, the Euclidean distance is used. If two vectors of the 
descriptors of two persons have Euclidean distance less than 
0.6, then they belong to one person. 

For this, we calculate the Euclidean distance between the 
descriptor belonging to the father and the child (figure 5). 

 
FIGURE 5 Photos of father and child 

Then the distance between the descriptors of the images 
of the mother and the child (figure 6). 

Thus, we get two values of the Euclidean distance. 
Comparing the results, we find out to which of the parents 
the child is more like. Since the smaller the distance between 
descriptors, the more similar people are from photos. 

 
FIGURE 6 Photos of mother and child 

As a result, we got the results shown in Figure 7. As shown 
in the figure, the child in general looks more like a father. 

 
FIGURE 7 The result of the general comparison 

5 Comparison of certain facial features 

Using the indices of certain facial features described earlier, 
we can distinguish separate features.  

For each of the three people, the coordinates of the parts 
of the face are calculated and written into separate variables. 
For example, consider the definition of the similarity of the 
eyes of parents and children. After finding the 
corresponding eye coordinates, the system calculates the 
Euclidean distance between these coordinates. 

As a result of this calculation, we get two arrays of 
Euclidean distances between the corresponding coordinates 
of the eyes of the father and child, mother and child. In order 
to compare whose coordinates are located closer, we find 
the arithmetic mean of all the distances found in each array. 
In the end, we get two values. Accordingly, the distance that 
is less determines the eyes, which are more similar to the 
eyes of the child.  

As a result, the system will provide information on 
which of the parents is more like a child in general, which 
parent is more like eyes, mouth, nose and jaw (figure 8). 

 
FIGURE 8 The result of the comparison 

http://dataaspirant.com/2014/09/16/data-mining/
http://en.wikipedia.org/wiki/Euclidean_distance


The 16th INTERNATIONAL SCIENTIFIC CONFERENCE 
INFORMATION TECHNOLOGIES AND MANAGEMENT 2018 
April 26-27, 2018, ISMA University, Riga, Latvia Dautkulova A, Yunussov R 

47 
CM14 Computer modelling and information technologies 

7 Conclusions 

The result of this work is a system that takes three 
photographs: parents and a child, and gives information 
about which parent is more like a child in general terms. 

Then the similarity between the individual features of the 
parent and child is calculated. And the same result is given 
about which part of the face to which of the parents is more 
like. That is, to which of the parents the eyes of the child, 
mouth, nose and jaw are more similar. 
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