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Y ecmammi pozenanymo moscnusicmo suxopucmanua mexnonozii wieUOKo20
nPOMOmMunilN6anna 0jsa 3a0a4 HAGYAHHA CHOCO6HO CREUIANI306AHUX OCBIMHIX
Mmeouunux 3axnadie. Ilpogedeno mpueumipHy peKOHCMPYKUil0 NOGIMPOHOCHUX
WAXI8 HOCY 3a 0aHuMu Komn’tomephoi momozpaghii. Ha oa3i ¢éipmyanvnoi mooeni
npo6edeHo HAmypHy PEKOHCHMPYKUIIO O00CTIOHCYSAHOT AHAMOMIYHOT CIMPYKMYpU.
3anponoHo6aHO GUKOPUCHIOGYBAMU MEXHOI02Ii MPUGUMIPDHO20 OPYKY 04 3a0au
Haeyauua npu peanizauii HamypHux mpueumipnux amaacie. ILle 3abe3neuye
OMPUMAHHA CIYOEHMOM He JTulie MeopemudHUX HA6UYOK, a Il NPAKMUYHUX.
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Knwuoei cnosa: naeuanmns, namypui moodeni, momozpagisa, uieuoke
npPOMOMUNilO8aHHA

The article discusses the possibility of using the technology of rapid
prototyping for training in specialized educational centers. We have performed
three-dimensional reconstruction of the nasal cavity based on CT scans. On the
basis of the virtual model we do the full-scale reconstruction of the studied
anatomical structure. We propose to use three-dimensional printing technology to
tasks of learning in the implementation full-scale three-dimensional atlases. It
provides a student not only theoretical knowledge, but also the practical skills.

Keywords : learning, natural models, tomography, rapid prototyping

With the development of mankind and with the growing number of knowledge
there is a continuous transition and improvement of methods and forms of education
[1-3]. One of the most important areas of scientific knowledge in social and
economic terms is a healthcare [4]. Training if future surgeons should provide
obtaining and mastering not only of theoretical material, but also to build and
improve specific practical skills, based on which in the future will depend a person
life. [5-6].

Currently, the medical education institutions for teaching actively introduced
innovative computer technology, such as online seminars (webinars), e-learning
publications, automated testing tools, etc [7]. Most of them provide training and
supervision of theoretical training. But it is also necessary to provide students with
practical skills. Traditionally, medical educational institutions use practical exercises
with the real anatomical structures-specimens (corpses) [8-9]. The use of biological
material i1s related, in Ukraine on particular, with significant challenges, not only
moral and ethical or financial, but also legal [10-11]. These and other factors have
contributed to the emergence and development of medical simulators [12-13]. Some
time later, with the development of computer technology appear virtual medical
simulators. During training the learner, they allow you to provide all kinds of control
[14-15].

Thus, two types of simulators can be distinguished:

— physical;

— virtual.

Virtual simulators have enormous number of advantages but at the same time
they do not always provide reality of sensation. Physical simulators have one huge
disadvantage, namely, they cannot be used for distance learning, especially in
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Massive Open Online Courses (MOOC) [16-17]. Due to the complexity of providing
for each student’s of physical simulator.

It is therefore necessary to ensure the establishment of procedures for obtaining
of simulators with the following properties:

— physical tactility of the object;

— the possibility of remote transmission for use in MOOC;

— variability and personalization of the object;

— the relative cheapness;

Thus, it is first necessary to analyze the existing technologies that provide rapid
creation of an object and also they need to be relatively widely available.

Such a result can be achieved with use of rapid prototyping technology.

The study was conducted using the 3D-printer WANHAO Duplicator 13 (Fig. 1).

Figure I — 3D Printer WANHAO Duplicator i3

This 3D-printer allows you to build three-dimensional models in the volume
equal to 200x200x180 mm. Resolution of slice is 0.1-0.4 mm, the accuracy in the
XY plane is equal to 0.012 mm, and along the Z-axis is 0.004 mm.

The initial data is a set of CT slices of the head (Fig. 2). The distance between
the slices is equal to 2 mm, the size of one pixel is 0.355 mm x 0.355 mm.

As object for the reconstruction is chosen a nasal cavity because it has a
complex geometric configuration.

As can be seen from Fig. 2, airways have a low value of the X-ray density, due
to the fact that they are filled with air. Therefore, to separate the reconstructed
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structure is possible to use threshold segmentation. It provides a selection of

structures with a particular X-ray density.

Fugure 2 — An example of input DICOM dataset

According to the threshold segmentation, we obtain a three-dimensional virtual

model (Fig. 3 a).

a b
Figure 3 — An example of the 3d reconstruction:
a — virtual 3d model of anatomical structure on the axial tomographic slice; b —

printed 3d model of anatomical structure

On the basis of the virtual three-dimensional model by sequentially fusing of

material we made full-scale reconstruction of the object (Fig. 3 b).

The study shows the possibility of using rapid prototyping technology to address
objectives of learning in the field of healthcare. The resulting full-scale structure can
be used not only for theoretical study of the anatomical structure, but also to solve
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practical problems, namely for training of preoperative planning processes, as well as

directly for learning of surgical interventions. In addition, the described approach

allows obtaining anatomical models of high precision, which can reflect all kinds of

pathologies taking into account the individual characteristics. A promising direction

for future research is the development and implementation an appropriate set of full-

scale anatomical models for theoretical and practical education.

10.
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YAK 004.415+004.738
Amnapiit AuapyxiB, Ceprii lyoux
HaykoBo-TexHiuHa 610m0Teka
HauionansHOTo yHIBEpCHUTETY ,,JIbBIBChKA MOMITEXHIKA—

OCOBJINBOCTI 3ACTOCYBAHHS ITPOTOKOJY OAI-PMH JIUIA
3BEJEHUX BIBJIIOTEYHUX EJIEKTPOHHHUX KATAJIOI'IB

© Anopiu, Anopyxis, Cepeiii /[youx , 2016

Pozenanymo nioxoou 011 nooyoosu 3ee0eHux 0i0iomeyHuUx eneKmpoHHuUx
KamaJjnozie ma niOKpecieHo CKAaAOHicmb ixX opeanizayii 6 ymoeax pi3HOMAHIMHO20
oioniomeunoz2o npozpammnozo 3avesneuenns ma gopmamie oanux. Iloxazano, wio
npomokon 300py memaoanux OQOAI-PMH, wo ycniwmuno 3acmocoénuii 01
00°cOnanna ma RNOWUPEHHA UUPposux pecypcie, 3acmocogycmovca i 0.
00°conannsa oioniozpaghiunux pecypcie 3 0ioniomeyHUX e1eKMPOHHUX KAma102ie.

Knruoesi cnosa: 36edenuii 6io1iomeuHuil en1eKmpoHHUIl Kamanioz,
enekmponnuil kamanoz, OAI-PMH, azpezauia memaoanux, HTTP, XML.

The paper considers different models for building a union library catalogs and
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