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Abstract

Diagnostics plays an important role in the examination of patients. This is especially important in clinical and
experimental pathology. This is due to the fact that it is important to get the most accurate diagnosis reliably and in
real time. Therefore, various data needs to be processed. Such data may include images taken under a microscope.

The paper considers the possibility of using wavelet analysis to study images made under a microscope. Among
such images, we examined of cytological preparations images. We made a visual comparison for different methods
of analyzing the original images. The expediency and importance of using wavelet analysis for processing images of
cytological preparations is noted.
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Introduction
Diagnostics is one of the tools in the study of human health. Various

data are used to diagnose human health. This can be, for example, data
from analyzes of various biological materials taken from a patient
[1,2]. At the same time, it can be data obtained as a result of magnetic
resonance imaging, X-ray examination of the patient [3,4]. Among
such data there may be photographs of the object under study, which
were taken under a microscope [5]. An example of such photographs
(images) is specially prepared cytological preparations. These images
make it possible to diagnose human health based on the analysis of
tissues of internal organs or tissues of the skin, blood. Thus, the
corresponding image can be the object of diagnosis. This allows for
more detailed diagnostics of human health, to identify possible
diseases at the early stages of their development.

The analysis of human tissues images or the image of his blood is of
particular importance in clinical and experimental pathology. This is
due to the fact that we can conduct a detailed analysis of the data in
order to study it more thoroughly. This can help determine a possible
disease, the clinical picture of the course of such a disease. As a result
of the analysis, we can also talk about the absence of some disease,
about a more accurate diagnosis or about a possible pathology.

In doing so, we can use various methods for analyzing such images.
Then we can carry out a comparative analysis of such research results
and get a more accurate diagnosis. At the same time, a number of
questions regarding the use of certain methods for the analysis of
images of cytological preparations remain open. Some of these issues
are discussed below.

Methodology
The main disadvantages of classical methods of cytological

preparations image processing: Various classical image processing
procedures are used to analyze cytological preparations images [6,7].
These procedures are aimed at achieving the main goal of imaging
cytological preparations.

The main goal of processing cytological preparations is the
identification of individual objects in the original image. To achieve
this goal, it is important to highlight the area of the object that needs to
be examined. This can be done using various methods for contouring
the image. Thus, the selection of the contour objects in the image is the
purpose of the analysis of cytological preparations.

But it should be borne in mind that the cytological preparations
image is, as a rule, a color image. The staining of the cytological
specimen adds some additional information [8]. This information is
viewed as interference and distorts the original image. Therefore, we
can select false points that are not points of the object's outline. We can
use different methods of contour selection, but we need a uniform
approach for choosing such a method. This affects the processing time
of the original image.

To remove false points in the original image, we can also use
preliminary image processing procedures for cytological preparations.
For example, it is a method for filtering the original image or a method
for changing the contrast of the original image. But this increases the
total time for image analysis of cytological preparations. At the same
time, additional processing affects the quality of the original image-the
quality can be improved or the quality can be degraded. Therefore, we
suggest using wavelet analysis to study cytological preparations images
[9,10].

Wavelet analysis as universal research tool image cytological
preparations: Wavelet analysis allows you to find the smallest changes
in the data being analyzed. Any image of cytological preparations is a
specific data set. This data displays the brightness values at each point
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in the image being examined. The boundary of an object in an image is
determined by a change in brightness values. Thus, wavelet analysis
allows you to determine the boundaries of the object in the image. At
the same time, we can adjust the wavelet function so that we can detect
various changes in brightness values (small or large). This setting of the
wavelet function makes it possible not to apply the methods of
preliminary processing of the original image. This reduces the overall
time for image analysis of cytological images. In general, this
distinguishes wavelet analysis from classical methods of cytological
preparations image analysis.

This approach allows using wavelet analysis to study pathology on
images of cytological preparations. We can pre-configure our wavelet
function. This setting depends on the object being examined in the
cytological preparations image. Thus, we obtain unification for the use
of wavelet analysis in the study of cytological preparations images.

Results
Figure 1 and Figure 2 show two examples of cytological preparations

images.

Figure 1: Image cells in pernicious anemia.

Figure 2: Medullary (C-cell) cancer.

Let's show the work of various methods that allow you to select the
outline of objects in the original images. To do this, consider the
classical methods-the Prewitt operator and the Roberts operator. These
are the most common classical methods for contouring objects in an
image. We will also consider the method of wavelet analysis. Then we
will compare the results obtained.

Figure 3 shows the results of using the Prewitt operator, Figure 4 the
Roberts operator, Figure 5 the wavelet analysis for the data in Figure 1.

Figure 3: Applying the Prewitt operator to the data in Figure 1.

Figure 4: Applying the Roberts operator to the data in Figure 1.

Figure 5: Applying wavelet analysis to the data in Figure 1.
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Figure 6: Applying the Prewitt operator to the data in Figure 2.

Figure 7: Applying the Roberts operator to the data in Figure 2.

Figure 8: Applying wavelet analysis to the data in Figure 2.

A visual comparison of the data in Figures 3-8 shows that wavelet
analysis gives the best results when extracting contours in the original
images. At the same time, we used the same algorithms for processing
source images (Figures 1 and 2). We see that wavelet analysis has the
best unified properties for analyzing different source images. Moreover,
we see that wavelet analysis allows us to perform equivalent processing
of images that have a uniform background (Figure 1) and a complex

background (Figure 2). This is important when processing images of
cytological preparations when different staining methods are used.

Wavelet analysis also makes it possible to investigate in detail the
structure of the object being analyzed (see in comparison Figures 3-5).
This is an important point for research in Clinical and experimental
pathology.

Conclusion
We considered the possibility and feasibility of using wavelet

analysis for image processing of cytological preparations. Shown is a
visual comparison between the classical methods of contour detection
in the image and the method of wavelet analysis. We have noted the
high versatility of the wavelet analysis when selecting the contour of
the object in the image. This is important when using different
methods for staining cytological preparations. It is also important for
the identification of pathology on images of cytological preparations.
Thus, the application of wavelet analysis has good prospects for use in
research in clinical and experimental pathology.
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