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The object of research is the processes of biometric identifica-
tion and human authentication based on the image of his face for 
computer vision systems. One of the most problematic places in bio-
metric identification systems using computer vision is the problem 
of eliminating ambiguity of «scanning». Such ambiguity arises when 
designing three-dimensional objects of the real world on flat images.

In the course of the research, the results of the analysis of the ef-
fects of requirements and factors on the features and characteristics 
of the object of the biometric face recognition system are used. First 
of all, it is the variability of visual images, the design of three-dimen-
sional objects, the number and location of light sources, the color 
and intensity of radiation, shadows or reflections from surrounding 
objects. The solution to the problem of detecting objects on the image 
lies in the correct choice of the description of objects, for the detec-
tion and recognition of which the system is created.

Analysis of the features of classes and the properties of face 
recognition tasks shows that it is sufficient for a database of authen-
tication systems to store a small set of predefined key characteristics, 
as much as possible characterize the images. Thus, by configuring 
the system to reduce the probability of incorrect identification, it 
is possible to use several images belonging to one person. For such 
purposes, a video sequence of certain specific head movements and 
facial muscles of the face is sufficient.

A generalized algorithm for automatic face detection and re
cognition is developed. The presented scheme of the generalized 
algorithm consists of nine simple steps and takes into account the 
identification features using photo and video images. The advantage 
of the algorithm is the simplicity of implementation, it allows already 
at the design stage of the identification system, to quickly evaluate 
the system’s operability by analyzing the internal interaction of its 
elements.
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face recognition system.

References

1.	 In: Jain, A. K., Bolle, R., Pankanti, S. (1999). Biometrics: Personal 
Identification in Networked Society. Springer US, 411. doi:10.1007/
b117227

2.	 Biometricheskaia identifikatsiia (mirovoi rynok). (May 29, 2017).  
Tadviser. Available at: http://www.tadviser.ru/index.php/Статья: 
Биометрическая_идентификация_(мировой_рынок)

3.	 Lukashenko, V. M., Utkina, T. Yu., Verbytskyi, O. S., Lukashen-
ko, D. A., Mitsenko, S. A., Nechyporenko, O. V. (2012). Systemnyi 
analiz biometrychnykh datchykiv vidbytkiv paltsia dlia systemy up-
ravlinnia dostupom lazernoho tekhnolohichnoho kompleksu. Visnyk 
ChDTU, 4, 29–34.

4.	 Lukashenko, V. M., Verbitskii, O. S., Moshchenko, S. A., Teresh-
chenko, Yu. Yu., Lukatskaia, E. P. (2010). Sravnitel’nyi analiz spet-
sializirovannyh sistem upravleniia dostupom na baze biometirii. 
Materiаly VІ Miedzynarodowej naukowi-praktycznej konferencji «Nau-
ka i wyksztaicenie bez granic – 2010», 7–15 grudnia 2010, Przemysl, 
Poland, Vol. 22. Przemysl: Nauka i studia, 9–12.

5.	 Ionova, A. (February 28, 2017). Tehnologii raspoznavaniia lits ili 
feiskontrol’ po-umnomu. Novosti Interneta veshchei. Available at: 

https://iot.ru/gorodskaya-sreda/tekhnologii-raspoznavaniya-lits-
ili-feyskontrol-po-umnomu

6.	 Tehnologii biometricheskoi identifikatsii. (August 25, 2017). Tad-
viser. Available at: http://www.tadviser.ru/index.php/Статья: 
Технологии_биометрической_идентификации

7.	 Kuharev, G. A., Kamenskaia, E. I., Matveev, Yu. N., Shchegoleva, N. L.; 
In: Hitrov, M. V. (2013). Metody obrabotki i raspoznavaniia izobrazhenii 
lits v zadachah biometrii. Saint Petersburg: Politehnika, 388.

8.	 Hrulev, A. (2012). Sistemy raspoznavaniia lits. Sostoianie rynka. 
Perspektivy razvitiia. Sistemy bezopasnosti, 1. Available at: http://
secuteck.ru/articles2/videonabl/sistemi-raspoznavaniya-lic

9.	 Korpan, Ya. V., Nechyporenko, O. V. (2016). Metody filtratsii 
shumu pry obrobtsi tsyfrovoho zobrazhennia. Materialy XII Miedzy
narodowej naukowi-praktycznej konferencji «Dynamika naukowych 
badan – 2016», 07–15 lipca, 2016, Przemysl, Poland, Vol. 13. Prze-
mysl: Nauka i studia, 17–21.

10.	 Korpan, Ya. V., Nechyporenko, O. V. (2016). Analiz vykorystannia 
tekhnolohii zmenshennia shumiv na zobrazhenni pry identyfikatsii  
i avtentyfikatsii obiekta. Zbirka naukovykh prats IV Naukovoi konfe
rentsii «Fundamentalni ta prykladni doslidzhennia u suchasnii nautsi», 
30 zhovtnia 2016, Kharkiv, Ukraine. Kharkiv: Technology Center, 90.

11.	 Tropchenko, A. A., Tropchenko, A. Yu. (2015). Metody vtorichnoi 
obrabotki i raspoznavaniia izobrazhenii. Saint Petersburg: Universitet 
ITMO, 215.

12.	 Glazunov, A. (2000). Komp’iuternoe raspoznavanie chelovecheskih 
lits. Otkrytye sistemy, 3. Available at: https://www.osp.ru/os/2000/ 
03/177945/

13.	 Savvides, M., Kumar, B. V. K. V., Khosla, P. Face Verification using 
Correlation Filters. CMU Electrical & Computer Engineering. Avail-
able at: http://www.ece.cmu.edu/~kumar/Biometrics_AutoID.pdf

14.	 Marcel, S., Rodriguez, Y., Heusch, G. (2007). On the Recent Use of 
Local Binary Patterns for Face Authentication. International Journal 
of Image and Video Processing, Speci Al Issue on Facial Image Proces
sing. Available at: http://www.idiap.ch/~marcel/professional/publi-
cations/marcel-ijivp-2007.pdf

15.	 Li, S. Z., Jain, A. K. (2011). Handbook of Face Recognition. London: 
Springer, 699. doi:10.1007/978-0-85729-932-1

16.	 Jafri, R., Arabnia, H. R. (2009). A Survey of Face Recognition 
Techniques. Journal of Information Processing Systems, 5 (2), 41–68. 
doi:10.3745/jips.2009.5.2.041

17.	 Viola, P., Jones, M. (2001). Rapid object detection using a boosted 
cascade of simple features. Proceedings of the 2001 IEEE Computer 
Society Conference on Computer Vision and Pattern Recognition. 
CVPR 2001, Vol. 1. Kauai, Hawaii, USA, 511–518. doi:10.1109/
cvpr.2001.990517

18.	 Papageorgiou, C. P., Oren, M., Poggio, T. (1998). A general frame-
work for object detection. Sixth International Conference on Com-
puter Vision (IEEE Cat. No.98CH36271). Narosa Publishing House, 
555–562. doi:10.1109/iccv.1998.710772

19.	 Nechyporenko, O. V., Korpan, Ya. V. (2016). Biometrychna identy-
fikatsiia i avtentyfikatsiia osoby za heometriieiu oblychchia. Visnyk 
KhNU, 4, 133–138.

20.	 Samal, D. I., Starovoitov, V. V. (1999). Vybor priznakov dlia ras
poznavaniia na osnove statisticheskih dannyh. Tsifrovaia obrabotka 
zobrazhenii, 105–114.

21.	 Samal, D. I. (2002). Algoritmy identifikatsii cheloveka po fotoportretu 
na osnove geometricheskih preobrazovatelei. Minsk: ITK NANB, 167.

22.	 Chellappa, R., Wilson, C. L., Sirohey, S. (1995). Human and ma-
chine recognition of faces: a survey. Proceedings of the IEEE, 83 (5), 
705–741. doi:10.1109/5.381842

23.	 Bryliuk, D., Starovoitov, V. (2001). Application of Recirculation 
Neural Network and Principal Component Analysis for Face Re
cognition. The 2nd International Conference on Neural Networks and 
Artificial Intelligence. Minsk: BSUIR, 136–142. Available at: http://
neuroface.narod.ru/files/npca.pdf

24.	 Kong, H., Wang, L., Teoh, E. K., Li, X., Wang, J.-G., Venkateswar-
lu, R. (2005). Generalized 2D principal component analysis for face 
image representation and recognition. Neural Networks, 18 (5–6), 
585–594. doi:10.1016/j.neunet.2005.06.041

25.	 Samaria, F. S. (1995). Face Recognition Using Hidden Markov Mo
dels. Engineering Department, Cambridge University. Available at: 
https://www.repository.cam.ac.uk/handle/1810/244871



abstracts and References: Information Technologies

60 Технологічний аудит та резерви виробництва — № 5/2(37), 2017

ISSN 2226-3780

26.	 Samal, D. I., Starovoitov, V. V. (1999). Metodika avtomatizirovan-
nogo raspoznavaniia liudei po fotoportretam. Tsifrovaia obrabotka 
zobrazhenii. Minsk: Institute of Technical Cybernetics of the National 
Academy of Sciences of Belarus, 81–85.

DOI: 10.15587/2312-8372.2017.111233

Development of the computer model of three 
dimensional surfaces reconstruction system

page 11–16

Lymarenko Yuliia, PhD, Associate Professor, Department of Com-
puterized System Software, Zaporizhzhya State Engineering Academy, 
Ukraine, ORCID: http://orcid.org/0000-0002-1643-6939

Tatievskyi Dmitry, Postgraduate Student, Department of Compu
terized System Software, Zaporizhzhya State Engineering Academy, 
Ukraine, е-mail: dtdissert@gmail.com, ORCID: http://orcid.org/ 
0000-0002-7841-9560

The object of research is a system for scanning three-dimensional 
surfaces using the method of structured illumination. The method of 
structured illumination is considered one of the most reliable me
thods for relief reconstruction of objects. Therefore, using this me
thod, it is necessary to build a computer model simulating the opera-
tion of both the software and the hardware (projector and camera) of 
the 3D surface reconstruction system.

During the research, modern 3D scanners are used. In many of 
them, a combined system for obtaining the coordinates of a 3D object 
using the triangulation method is applied. In addition to the laser 
emitters or DLP projector, a digital camera is used that provided 
coordinate and texture information about the object. To test the 
adequacy of the computer model based on the above principles, the 
scenario for reconstruction of the ball surface is used.

A full-fledged simulation model for structured illumination (bina-
ry codification method) within the virtual system «projector-camera» 
is realized. In the system, there is a functional of the rotary table for fix-
ing the relief over the entire outer area of the object (from all angles).

According to the research results of the resulting cloud of points, 
it can be concluded that the maximum error in the distance of the 
obtained point of the ball surface from its virtual center is 10 % of the 
length of the radius, and an average error of 4.5 %.

The developed computer model of the reconstruction system 
of three-dimensional surfaces allows to emulate the whole cycle of 
operation of a physical 3D scanner, with the possibility of implemen
ting any type of structured illumination, without constructing a real 
physical model.

Keywords: binary codification, three-dimensional surface recon-
struction, computer vision, computer modeling, structured illumination.
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The process of TC formation is considered, using algorithms of 
swarm intelligence. The main aim of TC formation is reducing the 
budget and saving the public funds. The approved methodology and 
the process of formation of capable communities are studied when 
in the human settlements that form the society is the administrative 
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building, the health care institution, the general education school 
of the third degree, the kindergarten, the institutions of social pro-
tection, housing and communal services, taking into account the 
financial security and daily migration of residents in the zone of 
accessibility of the administrative center. The minimum distance 
from the center of the community to other settlements is taken 
for the purpose of forming territorial communities. A mathemati-
cal model of such problem is developed, using specific limitations 
that arise from the formulation of the problem itself. To build ef-
fective algorithms for formation of territorial communities, the 
concept of independence of communities, as well as the contiguity 
of individual councils is introduced. Stochastic algorithms of ant 
colony and migrating birds have been adapted to solve the estab-
lished multicriteria optimization problem. The proposed approach is  
investigated.

Keywords: ant colony algorithm, migrating bird algorithm, multi-
criteria optimization, territorial community, human settlement.
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The object of research is a critical IT infrastructure. One of the 
most problematic places in the study of critical IT infrastructures is 
the complete lack of approaches, methodology and tools for desig
ning, modeling and researching critical IT infrastructures that could 
be used in the form in which they are offered.

On the basis of expanded open hybrid automata, an approach 
is proposed that will allow to compactly describe the components, 
critical IT infrastructure systems and their interrelations, both 
internal and external. Its peculiarity is the use of an extended set 
of parameters, which makes it possible to provide probabilistic and 
qualitative features to models of components and systems of a critical 
IT infrastructure.

In the course of the research, the Matlab software package is 
used, which allows to check the proposed approach and models for 
workability.

The resulting models are fairly compact and completely reflect 
the necessary logic of the work of the relevant components and criti-
cal IT infrastructure systems. It is shown that this is achieved due 
to the flexibility of the proposed mathematical apparatus, namely 
the possibility of creating compositions from simple models for the 
formation of more complex ones.

In the future, the proposed approach and the creation of a library 
of models for all major systems and critical IT infrastructure compo-
nents will provide a convenient tool for a wide range of researchers 
whose work is related to all aspects of researching critical IT infra-
structures.

Keywords: critical IT infrastructure, hybrid extended open au-
tomaton, level of model abstraction.
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The object of research is the network of catering enterprises 
in Kharkiv (Ukraine). One of the most problematic places is the 
forecast of the prospects for managing existing and newly created 
catering enterprises. From the organizational and technical point of 
view, this problem is related to the uncertainty of the types of enter-
prises and the capacity of their trading halls.

The study uses statistical information on the state of the city net-
work of catering enterprises for the period 2013–2016. The main or-
ganizational and technical indicators of the audit object are stratified 
according to the types of enterprises and the capacity of their trading 
halls. Tabulation and graphical representation of stratified data make 
it possible to identify trends in the development of the audit object.

It is established that the urban network is characterized by 
a constant increase in the number of enterprises and an increase in 
the total capacity. At the same time, the integral share of the capacity 
of enterprises selling food and drinks to consumers, united by profes-
sional features, is 49.4 %. This is due to the fact that at the moment 
the Kharkiv food network is equally directed both to the provision of 
food services during working hours and to the provision of services 
outside of working hours.

At the same time, the average capacity of catering enterprises is 
decreasing. The most common types of catering enterprises are cafes 
and bars with small shopping halls (on average 37 and 21 places re-
spectively). This is due to the fact that the peculiarity of such types 
of enterprises is the availability of small trading halls, oriented to 
creating a cozy atmosphere during leisure.

Due to the revealed tendencies, it is possible to make effective 
organizational decisions when designing new and reconstructing 
existing catering enterprises. This can create competitive advantages 
both for enterprises within the framework of network structures, and 
for individual catering enterprises.

Keywords: catering enterprise, enterprise network, enterprise 
type, enterprise capacity, population provision.
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The object of research is the infrastructure of the logistics opera-
tor. One of the most problematic places in the design of a logistics 
infrastructure is that the freight forwarding company must take into 
account the many interrelated factors that can affect it.

As a result of lack of detail, the interval T considered in the 
research is divided into stages. This will determine the phased for-
mation of the infrastructure of the logistics operator, as well as the 
gradual increase in the intensity of servicing material flows, and 
phased financing of a logistics infrastructure creation.

The developed economic-mathematical model allows to obtain  
a solution to the problem of designing the infrastructure of a logistics 
operator. The model belongs to the class of non-linear programming 
problems and can be solved with the help of standard software. 
Parameters of the model management are the capacity and level 
of equipment of warehouses in the regions, the composition of the 
fleet, the number and type of trucks. This will allow the transport 
and forwarding company to determine the prospects for its presence 
in the regional markets in question as a logistics operator and enter 
the new markets in the development process and also become part of 
the logistics infrastructure of the regions. In the future, this model 
will contribute to the optimal organization of cargo transportation 
and the provision of services, which will lead to increased competi-

tiveness of the freight forwarding company by attracting additional 
cargo volumes.

Keywords: logistics infrastructure of regions, logistics operator, 
material flow, freight forwarding company.
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The object of research is the road network based on the example 
of the existing network in Ukraine. During the audit of the main 
parameters affecting the performance of the transport systems, the 
mileage of vehicles is determined. It is established that road networks 
stipulate not only the actual distance between its nodes, but also the 
potential parameters of the characteristics of traffic of vehicles over 
the network. Disadvantages of road networks are their cost, limited 
bandwidth and pattern. In the course of the research of the road 
network pattern, the methods of network analysis and graph theory 
are used. A matrix of the shortest distances between regional centers 
of Ukraine is calculated. As a result of the research it is shown that 
transportation to Kherson, Odesa or Simferopol is carried out on 
routes that are on average 44 %, 46 % and 64 % more than possible 
if there is an appropriate road network. It is determined that the 
quality of the transport network pattern can be described by the 
straightness coefficient. The definition of the straightness coefficient 
of the road network is given. Calculations of the values have estab-
lished that in the considered network this coefficient takes values 
from 0.24 to 0.64. The investigated road network offers the organiza-
tion of communication between the cities of Kharkiv and Cherkasy 
with the straightness coefficient of the road network – 0.6.

Keywords: road network, efficiency of transport process, straight-
ness coefficient of the road network.
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