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Abstract

The question of determining the fractal dimension of body organs with a fractal
structure of the human body in medicine, which is currently developing at a rapid
pace, is considered in this article. In addition, it is important to provide practical
support for early detection and treatment of various diseases in humans [1-5].
Therefore, the article deals with the issues of determining and diagnosing the fractal
dimensions of the human body. Cell counting methods were used to determine the
fractal dimensions of human body parts by comparing the fractal dimensions of tree
branches. According to R.V. Genny and other world scientists, the fractal dimension
of the human lung was determined by the method of vectors [2-7], and in this work,
the fractal dimension of the human retina was determined by the cell counting
method. Knowing that the arrangement of vessels has a fractal structure, fractal
dimensions of the vascular systems of the human retina have been determined.
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Introduction

Due to the complexity and multilevel repetition of the human vascular network, no
clear idea has been given about what parameters should be used to describe the
structure of blood vessels. In addition, the criterion of normal development is
necessary for the diagnosis of diseases. To solve these problems, several fractal
analyzes have been performed to evaluate the circulatory systems of various healthy
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and diseased individuals [8,9]. Human vascular systems do not have a strict fractal
structure, because they are infinitely distributed, but have similar properties, so the
diffusion process is uniform. Therefore, human blood vessels have fractal properties
and can be considered to form a fractal structure [10].

Problem Setting and Solution Methods

Vascular systems in the retina with a fractal structure improve blood circulation in the
eye, nourish it, and prevent functional disorders. Human eye blood vessels also have
a fractal structure like the above fractal images, and the fractal dimension has been
determined. For this, blood vessels in the retina are separated and removed. It is
extracted based on the following scheme, that is, the existing image is loaded and the
boundary measurements are determined.
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Figure 1. Scheme of extracting images of blood vessels in the retina
For this purpose, three N, =6different sizes of cells were drawn on the retinal image
and the following were determined: a = 48 The number of cells in yellow N, =24is
and the number of cells in blue is N, =116.
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Figure 2. Application of the cell counting method in determining the
fractal dimension of the vascular systems in the retina

The Results Obtained

Based on the data in Figure 1, the fractal dimension of retinal vascular systems was
determined as follows:

Table 1 Parameters for determining the fractal dimension of vascular
systems in the retina

Cell size a 9 16 48

Number of cells N 116 24 6

y=InN 4,753 6 3.1780 1.7917
=Ina 2,1972 2,772 6 3.8712

Based on the data presented in Table 1 above, the fractal dimension of the vascular
systems in the human retina was calculated using the cell counting method.

le yl_nzxyl

L= i=L =1,7021. (1)

i=1
One of the unique features of the blood vessels in the retina of a person is that the
blood vessels in the retina grow as a person grows older.
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Figure 3. Application of the cell counting method in determining the

fractal dimension of the vascular systems in the retina

Conclusion:

This suggests that the blood vessels in the human retina change their fractal
dimension over time. However, the value of the fractal dimension does not change
much compared to the original dimension. That is, the results of the research show
that the area of change of the fractal dimension of the blood vessels in the human
retina differed between +0.073 s [11].
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