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The paper presents the main method for examining the skin
- ultraviolet dermatoscopy (UV-dermoscopy). The main modules
and components of the system for skin research are considered.
Skin types are discussed, as well as how a skin disease or skin
type can be identified using UV dermoscopy. In addition, the
segmentation process is being studied. Also, the main aspects
about telemedicine are described. The novelty lies in the fact that
telemedicine services can be used to study dermatological
diseases, which greatly simplifies the situation during a
pandemic.
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I.  INTRODUCTION (HEADING 1)

Currently, one of the primary methods of examination in
the diagnosis of skin diseases is video dermatoscopy [1].
The method allows using special optical devices of video
dermatoscopes to visually assess the condition of the skin
and to examine tumors at a magnification of tens to hundreds
of times with different depth of field [2] — [5]. The color and
shape of the tumor can determine its nature and the risk of
recurrence intoa malignant form [6], [7]. To date, along with
standard dermatoscopy, there is another non-invasive
method for the diagnosis of skin diseases - ultraviolet video
dermatoscopy - UV video dermatoscopy. This method of
luminescent diagnostics is based on the fact that in the
ultraviolet spectrum high-energy photons can convert atoms
of many organic and inorganic compounds into an excited
state and thus cause the phenomenon of luminescence or
non-thermal glow, and in the visible range, which are
traditional for visualization [8]. For UV-video
dermatoscopy lamps of "soft" long-wave ultraviolet UVA in
the range of wavelengths of 350-400 nm are used. With the
help of long-wave UVA ultraviolet light, it is possible to
detect a pathological process occurring on the skin surface
at the initial stage of development, often not yet visible with
standard video dermatoscopic devices [9]. The effectiveness
of such diagnostics is directly related to the fact that the
products of life of microorganisms are able to fluoresce
under the action of ultraviolet radiation, while healthy skin
in long-wave ultraviolet radiation does not fluoresce [10].
Weak blue glow, for example, is caused by molecules of
elastin, aromatic amino acids and metabolites of melanin,
which can be used in aesthetic medicine to determine skin
aging, dryness, moisture or oiliness of skin, pore size,
pigmentation, vascular disorders. You can also diagnose the
presence of dermatoses, fungal skin lesions, candidiasis,
microsporia, trichophytia and some other pathological
conditions caused by pathogenic microorganisms [11].
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Knowing that visualization by UV video dermatoscopy
is performed in the visible range, as well as the presence of
clear differential criteria for staining different affected areas
depending on the condition, it is advisable to register the
resulting fluorescent image and its automated analysis [12].
Thus, the paper considers aspects of automated image
processing in UV - video dermatoscopy. Modern research
methods require fast and reliable analysis of digitized video
information. At the same time, there is a tendency to increase
the degree of automation in the processing of incoming
research results. The literature widely covers the issues of
pre-computer processing of digitized images of medical
images [13]. Numerous universal and specialized software
tools have been developed to improve the quality
characteristics of images. However, the processing of
different types of information requires a comprehensive
approach aimed at developing complete specialized
diagnostic systems, taking into account the specifics of a
particular area and the nature of the images obtained [14] -
[17]. Taking into account the personalized approach when
prescribing therapy, at the current stage of development of
skin research methods it is advisable to use modern technical
base and image processing tools for individual selection of
cosmetics based on ultraviolet video dermatoscopy [18].

Due to the continuing Pandemic of COVID-19, the huge
increase in morbidity, quarantine measures and the
introduction of self-insulation, telemedicine technologies
get widespread introduction [19]. The relevance of this issue
is extremely high to perform inspections, or holding
consultations in online mode. This approach avoids extra
contact with possible carriers of this virus in medical
facilities [20].

Il. THEORY PART

A. Explanation of UV dermatoscopy

Ultraviolet dermatoscopy is a method of modern real-
time diagnosis of the skin using black ultraviolet. This
method allows using special optical devices - dermatoscopes
to visually assess the condition of the skin and perform
examination of tumors at magnification from tens to
hundreds of times with different depth of field, with
different types of lighting and the use of optical filtering.
The dermatoscope consists of a light source and can be
polarized or non-polarized, as well as with a magnifying
glass and additional elements. The method is non-invasive
and allows the color and shape of the skin to determine its
nature and the risk of recurrence into a malignant form [21]
—[23].
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The use of digital technologies in dermatoscopy
significantly expands the diagnostic capabilities of this
method and allows the registration of visual information,
storage and further processing of data, as well as simplifies
remote counseling with modern telemedicine services. The
greatest diagnostic  capabilities of digital video
dermatoscopy are manifested using automated systems for
processing and analysis of skin images [24] — [28].

B. The principle of operation of the black light lamp

A black light lamp or an ultraviolet lamp is a lamp that
emits almost exclusively in the longest wavelength ("soft")
part of the ultraviolet range and, unlike a quartz lamp, has a
relatively weak visible glow. Such lamps are in SkinScope
apparatus on Fig. 1.

Figure 1 — Inside view of the apparatus

Lamps are made on the same principles as ordinary
fluorescent lamps, with the only difference that a special
phosphor is used in the production of black light lamps and
instead of a transparent glass bulb a bulb made of very dark,
almost black, blue-violet violet glass with cobalt oxide
additives is used. or nickel. This glass is called Wood's glass.
It practically does not transmit visible light with a
wavelength of more than 400 nm [14] - [16].

The black light lamp can be made without the use of
special phosphors. In this case, the bulb is a light filter or a
light filter is installed in it, which transmits mainly
ultraviolet radiation. Wood glass is usually used for the light
filter [17].

Radiation generated by the discharge in mercury vapor
with wavelengths of 365.0153 nm, 398.3931 nm, 404.6563
nm and 407.783 nm also passes through such a light filter.
This is the design of the first black light lamps [19].

Wood's lamp is used in dermatology to diagnose skin
diseases, in particular in the detection of fungal lesions and
hair loss (trichophytia) [9]. A special magnifying glass with
ultraviolet illumination in combination with the table (Fig.
2) allows you to determine the data on the condition of the
skin by its glow.

Identify applicable sponsor/s here. If no sponsors, delete this text
box (sponsors).

Skin Scope

Figure 2 — The table of the ratio of color and pathology

I1l. MATERIALS AND METHODS

Before using the method of UV-dermatoskopy, we
should know the components of such system.

A. The device which is used to do research of skin

A clear example of a device that uses black ultraviolet
light is the Skin Scope (Fig. 3). An innovative hardware
diagnostic method that allows you to detect all the features
and the smallest changes in the skin to accurately select the
optimal care [10]. Thanks to the examination on the
SkinScope device, you can make the correct diagnosis,
choose the necessary means for skin care and track changes
in the condition of the epidermis [1].

Figure 3 — Skin Scope

After hardware diagnostics, professional cosmetologists
select a care program - determine the necessary drugs and
techniques to address the identified problems (dehydration,
pigmentation, acne, hyperkeratosis, etc.) [21].

During the diagnosis, it is possible to photograph the
patient through an eyepiece using a smartphone or camera
[4] —[6]. After that, it is necessary to transfer the image to a
medium that will have special software where it is possible
to process and segment the dermatoscopic image, and
further, to diagnose [10]. The advantages of this method are
that the procedure can be done in real time and immediately
find skin imperfections [7].

B. Installation for the study of the skin

The Sony DSC QX-100 camera is mounted to the
dermatoscope eyepiece in afocal projection. With this
camera, we could see an enlarged clear image, which was
instantly transmitted to the mobile application Imaging Edge
Mobile (Fig. 4).
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Figure 4 — The installation to study skin

C. UV-dermatoscopy for different types of skin

There are different types of skin, respectively, each of
the types is determined differently by ultraviolet
dermatoscopy. With the help of dermatoscopy, it is possible
to find out what type of skin the patient has. If there are no
spots, pigmentation, or colored areas, then we can say that
this is a normal skin type [17].

By this term we mean that the skin is balanced and
healthy. Normal-skin is velvety, with no acne and even in
color A person with normal skin type has no problems with
acne, blackheads, irritation and peeling. Normal skin type is
most common in children and only 7% of adults [13].
Normal-skin is velvety, with no acne and even in color It is
almost invisible pores and wrinkles appear quite late.
Despite such characteristics of this skin type, due attention
should be paid, without it the skin can change its type or
acquire unwanted defects [1].

To maintain a normal skin type throughout life, it is
necessary to use cleansers, toners and moisturizers. Gels,
foams and hydrophilic oils can act as such means. Such
products must be used both day and night.

While talking about oily skin, then, using the method of
video dermatoscopy, you can find out the red and yellow
spots on the face [13]. In this case, skin care products will
be aimed at removing oily shine. It is necessary to regularly
use such cosmetics for cleaning as gels, and also to do de-
make-up. Keep in mind that the use of alcohol for this skin
type is not required, so the tone should be used without
alcohol. You can also use products such as serums and
scrubs to narrow pores and remove dirt. It was found that
cosmetics for oily skin should contain components such as
zinc, glycerin, salicylic acid. Plant extracts help to matte oily
skin [1].

Most people have dry skin, which is determined by white
spots on video dermatoscopy. To combat this type of skin, it
iS necessary to use such cosmetics as hyaluronic acid,
glycerin, plant oils and squalane - an oil-based product. Only
foams can be used for cleaning [18].

Combination skin can be determined by the principle of
dry and oily skin. So, there will be both yellow spots and
white spots that indicate dryness. Combination skin is the
most popular among the population and the most difficult to
fight, because this type of skin requires careful care. On the
one hand - it should be care for dry skin, and on the other -
for oily skin. Usually, it is not very economical, so there is
an option for choosing cosmetics for this skin type. Zone U,
which acts as dry skin on the face, should be moisturized
with masks, Zone T, which is an oily area, should be matted
with clay masks. It is important to remember that the eyes
need care, which will involve applying patches [1], [12].

IV. RESULTS OF THE RESEARCH

To analyze the dermatoscopic images it should be used
the segmentation and image processing. In addition to the
fact that dermatoscopy is applied to a decent contact with the
doctor, it can also be noted that it is possible to explore the
skin and remotely [8].

This approach avoids extra contact with possible carriers
of this virus in medical facilities.

Telemedicine technologies are already used in different
fields of medicine, for example, when testing the shallow
motility of hands, in otorinolaryngology, when analyzing
the data of radiation research methods. With the advent of
such an approach and the relevant technologies,
dermatologists can expand access to medical care, shorting
the time for traditional outpatient reception. Dermatological
telemedicine services offer a reduced waiting time,
increased graph flexibility and sufficient patient satisfaction
[2, 3].

At the moment, it is known that telemedicine can be
applied to implement remote consultations and observations
in the dynamics of such dermatological diseases such as
angry rash, pigment lesions, atopic dermatitis, skin
neoplasms. At the same time, timely diagnosis of these
diseases is very important [10]. Of course, the effectiveness
of traditional interaction with the doctor remains more
accurate, but in self-insulation, technical means help to
provide registration and analysis of diagnostic information
on the removal and provision of high-quality and secure
consultations [8].

A. Telemedicine mechanism

The Telemedicine system should necessarily include a
digital videomatoscope, which will allow register diagnostic
images with an adjustable optical increase from 10 to 200
times and a resolution of at least 5 megapixels in the sizes of
a matrix at least 1 / 2.5 inches to provide an acceptable
dynamic range, as well as a built-in lighting unit. . An
example of a digital dermatoscope can serve as a video
armatoscope UMO039 [2].

The device must be able to record digital images to a
memory card and transmit them using telemedicine services
for analysis, for example, to a computer or smartphone. A
feature is to obtain images in formats (for example, TIFF),
deprived of specific artifacts from image compression
leading to distortion of diagnostic information. A specialist
must have a specialized software for storing and processing
obtained diagnostic images, taking into account the analysis
of the color component of areas of interest specific for
diagnosed pathologies [26]. At the same time, issues of
processing of registered dermatoscopic images and the use
of existing approaches to their analysis.

In addition, it is possible to develop specialized certified
equipment and allocated communication channels for rapid
and secure transmission of not only diagnostic images, but
also the necessary medical information (data of the history,
sanitary and hygienic characteristics of workplaces, etc.),
which allows a highly qualified specialist with telemedicine
consultations. monitor the process of treating a patient with
dermatological diseases [10] — [11]. These systems have
become particularly relevant in a pandemic of COVID-19
virus, forced quarantine and self-insulation, when visiting
the diagnostic centers for planned treatment is undesirable.
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The study is subject to the accuracy of diagnostics [2, 3] of
various dermatological diseases based on data video
productoscopy in the conditions of telemedicine and
observations of the condition of the skin by the patient in
dynamics using telemedicine services.

B. Segmentation of dermatoscopic images

While talking about segmentation, it is appropriate to say
about the subsystem of data analysis [1].

The data analysis subsystem is implemented on a
graphical workstation and consists of the following
modules:

- image pre-processing, which includes methods for
suppressing noise components and histogram correction of
the brightness and contrast of the input image;

Features of video dermatoscopic image processing are a
comprehensive analysis of color [28] and morphological
characteristics of the studied areas.

A color model is a way of describing a color with
quantitative characteristics. Color model usually means a
term that refers to an abstract model to describe color images
in the form of three- or four-digit numbers, called color
components (sometimes color coordinates) [8]. The color
model is used to describe the radiated and reflected colors.
Together with the method of interpretation of these data,
many colors of the color model determine the color space

[1].

RGB isa color model named after the three capital letters
of the underlying color names: Red, Green, and Blue. The
same colors form all the intermediates. Scientific name -
additive model. Used to display images on monitors and
other electronic devices. It has an excellent color coating [5].

There is also an HSV system, which is characterized as:

- Hue is a color tone (such as red, green, or blue). It
ranges from 0 ° to 360 °, but sometimes decreases to the
range from 0 to 100 or from 0 to 1.

- Saturation - saturation. It ranges from 0 to 100 or from
0 to 1. The larger this parameter, the "purer" color, so this
parameter is sometimes called color purity. And the closer
this parameter is to zero, the closer the color is to neutral

gray.

- Value or brightness. Also specified in the range from 0
to 100 or from O to 1.

As a result of the study it becomes clear that in the
method of ultraviolet dermatoscopy it is advisable to switch
from the RGB system to the HSV system, because the HSV
system uses the characteristics of colors, rather than the
colors themselves, as the RGB system [19]. It should also be
noted that the RGB system is focused on the technical
device, while the HSV system is focused on the person and
will continue to help doctors make an accurate diagnosis
[12] - [15].

To analyze the image, it is advisable to switch to the
color model HSV by formulas (1 - 3) and determine the
values of brightness channels from the data obtained by
RGB characteristics [6].
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The next module is image segmentation, which consists
in constructing a characteristic image function that
highlights homogeneous areas of objects and background
[4] - [7]. In the general case, the process of image
segmentation is divided into 2 stages:

- separation of areas of objects from the background,
which is the construction of a binary characteristic function
of the image, which takes the value:

o [L1(Gj)eD,,
i, J)—{O; (G i)eD. @

where D, and Dg are areas belonging to objects and
background, respectively;

- image markup, which leads to the construction of
multivalued characteristic function of the species:

F(i'_)_{k;f(i,j)eDok, -

~10; (i, j) e Dy,

where Dy, is the area belonging to the k-th object.

The main limitation is the condition of non-overlapping
segmented objects:

Do, "Bo, =2 | uk=m, (6)

Otherwise, the objects cannot be separated during the
analysis, which will contribute to the appearance of distorted
information in skin formations [18] - [20]. Given the
specifics of dermatoscopic images containing moles and
pigment spots, it is advisable to segment images by the
method of boundary separations by intensity or color
characteristics of the image, which are chosen based on a
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priori information [21] - [24]. The following information
consists of:

- image description - obtaining geometric and optical
characteristics of objects segmented in the previous module.
Such characteristics are usually color coordinates and area,
perimeter, coefficients of shape of the analyzed objects [14]
-[17].

- module for forming a diagnostic solution, which
classifies the characteristics of the analyzed objects, as
which are most often chosen their color and geometric
characteristics, taking into account the a priori and
additional transmission of diagnostic information about the
patient. It should be noted that in this module is the
formation of not a final but a preliminary diagnostic
solution, which helps the doctor to make a final diagnosis
[10] - [11].

C. The analizing of dermatoscopic images

Consider dermatoscopic images obtained by the method
of ultraviolet dermatoscopy. To find out the pathologies that
are present in these images, let's look at the ratio between
color and pathology.

So, if we have coral spots it means that skin is oily. When
we see white spots then it’s dry skin. Some dark fields on
the skin means pigmentation [11].

The first patient has a big number of pigment spots
around her nose and forehead (fig 5 a, b). Pigment spots are
accompanied by the fact that the patient is often exposed to
ultraviolet rays, the sun, or age-related changes [15].

Figure 5

Let's analyze the condition of the skin of another patient
(Fig. 6 a, b). Dehydration of the skin can be seen in the
nasolabial region, which means that the patient does not
have proper skin care or does not moisturize his skin [16].

Comparing the original image and the segmented one,
you can see that with the processed image, problem areas on
the face are noticeable better than on the original [11].

Figure 6

V. CONCLUSION

In the tasks of automated image processing and analysis
of luminescent video dermatoscopy, a priori information
about the studied image always plays a significant role. The
process of segmentation is to build a characteristic function
of the image that highlights the problem areas of the skin
[22].

As a criterion of homogeneity in segmentation, it is
advisable to choose statistical indicators of characteristic
areas of the image, the coordinates of which are indicated
interactively. Errors that occur in the analysis of UV-video
dermatoscopic images associated with inhomogeneity of
lighting, which may be caused by improper placement of the
patient inside the diagnostic device, or errors in the
coordination of the optical path visualizes eyepiece - camera
lens, the presence of local obstacles, overlapping areas
changes and their high variability. Therefore, it is necessary
to form statistical data on the visualization of specific
conditions of the skin, taking into account the hardware
features of the system of ultraviolet video dermatoscopy
[23] - [26].

This allows the use of modern technical base and image
processing tools for individual selection of cosmetics based
on ultraviolet video dermatoscopy and increase the
effectiveness of treatment based on personalized approaches
to diagnosis and therapy.

In modern conditions, the advantages of the use of
telemedicine services for primary diagnosis and control of
the treatment of some dermatological diseases are obvious.
The capabilities of mobile televisermatology make it
possible to reduce the costs of time, reduce contact with
carriers of diseases and reduce the financial costs in the
process of monitoring a number of chronic skin diseases [27]
—[28].

The prospect of the work is to increase the efficiency of
the developed approach to processing and analysis of video
dermatoscopic images based on methods of ensuring high
stability and repeatability of diagnostic results, as well as
preliminary clinical trials of the complete system for
ultraviolet video dermatoscopy [25].
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