Jnternational ocience Group
ISG-KONF.COM

PROSPECTS FOR THE
DEVELOPMENT OF MODERN
SCIENCE AND PRACTICE

11 SCIENTIFIC AND
MAY PRACTICAL
12 CONFERENCE

GRAZ, AUSTRIA

DOI 10.46299/15G.2020.XVI
ISBN 978-1-64871-445-0



PROSPECTS FOR THE DEVELOPMENT OF MODERN SCIENCE AND PRACTICE

PROSPECTS FOR THE DEVELOPMENT OF
MODERN SCIENCE AND PRACTICE

Abstracts of XVI International Scientific and Practical Conference

Graz, Austria
11-12 May, 2020



PROSPECTS FOR THE DEVELOPMENT OF MODERN SCIENCE AND PRACTICE

Library of Congress Cataloging-in-Publication Data

UDC 01.1

The 16 th International scientific and practical conference «PROSPECTS FOR THE
DEVELOPMENT OF MODERN SCIENCE AND PRACTICE» (11-12 May, 2020).
Graz, Austria 2020. 418 p.

ISBN - 978-1-64871-445-0
DOI 10.46299/1sg.2020.XVI

Book

Published on
https://www.bookwire.com/

Text Copyright © 2020 by the International Science Group(isg-konf.com).
[lustrations © 2020 by the International Science Group.

Cover design: International Science Group(isg-konf.com). ©

Cover art: International Science Group(isg-konf.com). ©

The content and reliability of the articles are the responsibility of the authors.
When using and borrowing materials reference to the publication is required.

Collection of scientific articles published is the scientific and practical
publication, which contains scientific articles of students, graduate students,
Candidates and Doctors of Sciences, research workers and practitioners from
Europe, Ukraine, Russia and from neighboring countries and beyond. The articles
contain the study, reflecting the processes and changes in the structure of modern
science. The collection of scientific articles is for students, postgraduate students,
doctoral candidates, teachers, researchers, practitioners and people interested in the
trends of modern science development.

The recommended citation for this publication is:
Abousetta V., Mobile application for testing fine motor skills of children // Prospects
for the development of modern science and practice. Abstracts of XVI international
scientific and practical conference. Graz, Austria 2020. Pp. 13-16.

URL: http://isg-konf.com .


https://www.bookwire.com/

PROSPECTS FOR THE DEVELOPMENT OF MODERN SCIENCE AND PRACTICE

SEGMENTATION OF THE BLOOD VASCULAR SYSTEM
OF THE EYE BY THE FUNDUS PHOTOGRAPHY

Hamada A.,

student,

Bachelor’s Degree

Department of Biomedical Engineering

Kharkiv National University of Radio Electronics

Selim M.

Ph.D student,

Department of Electrical Engineering

The National Technical University*“Kharkiv Polytechnic Institute”

Developments in signal processing and analysis have undergone tremendous
expansion in recent decades. A particularly important area of application is medicine,
which requires high-capacity software applications for both diagnosis and
determination of optimal treatment methods [1].

A person receives about 80-90% of information through the visual system.
Deterioration of vision can lead to a wide range of problems, as every day, social,
psychological [1]. All this can even end in suicide. Among the causes of visual
impairment are the circumstances associated with defects in the circulatory system of
the human eye. Therefore, the development of methods for diagnosing medical
information in the field of ophthalmology is an important task [1].

Depending on the nature of the input signal, we can distinguish the processing of
both one-dimensional signals and two-dimensional (images). Images are one of the
most important data sources for medical purposes [2-3]. This can be explained by the
fact that the image can display the spatial features of the internal anatomy of the
patient [2-4].

The fundus images are images of the rear of an eye. Fig. 1 demonstrates an
example of such a type of image. As can be seen from the figure, the image of the
fundus contains clearly defined blood vessels, which is invaluable information in the
analysis of morphological parameters. Besides, quantitative indicators that can be
obtained using methods of automated analysis can objectify the process of diagnosis.

Figure 1 — A sample of fundus photography
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One of the most important steps in image processing is the segmentation process.
Segmentation is the process of dividing an image into segments (superpixels).
Depending on the application, segmentation can be performed for different ways. The
most obvious method is based on the division of pixels depending on their intensity.
Fig 2 shows developed histogram of the fundus image.
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Figure 2 — An example of histogram of fundus image

The histogram clearly shows that the image contains 2 groups of pixels. But
meanwhile segmentation with a global threshold, for this type of images, does not
allow eradicating the pixels of blood vessels. Therefore, the following module of
blood vessel segmentation was developed (Fig. 3) [5-8].

It includes two blocks of median image filtering and one to direct segmentation.
The second 1s performed after the segmentation process. For segmentation, adaptive
segmentation 1s chosen, which is done with a threshold that is calculated not globally
for the image, but locally for each square section under study. And the final chunk of
morphological operations. This block should form more integral segments of super-
pixels [5-13].

Block of Block of Block of Block of
median »  adaptive > median » morphologic
filtration threshold filtration processing

Figure 3 — A block diagram of the developed software module for segmentation
of vessels of the human eye on the fundus image
Fig. 4 shows the stages of image processin [-13].
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Figure 4 — Images at different stages of processing: a - input image after median
filtration; b - image after adaptive threshold; ¢ - segmented image after median
filtration; d - segmented image after morphological operation

The possibilities of using image processing and analysis methods for the
segmentation of human eye vessels by fundus images were analyzed. The software
module for determining the vessels of the human eye has been developed. The further
stage of research is the use of a module to assess the structure of the circulatory
system of the human eye.
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