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Development of an algorithm for Detecting Symptom
level in patients with Scleroderma
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Abstract
scleroderma (skin curing; Scleroderma), and it is done by comparing the images of the normal subjects to

In this study, locality of scleroderma was detected. Diagnostic method is difficult for

the scleroderma patients, after performing monochrome processing. The saturation, brightness, and
contrast are adjusted, and they were converted by using the process of Well Filter. As a result, the images
were able to be used to clearly distinguish the symptoms of scleroderma. In addition, in a video of a
healthy person, the line of sight of the observation given the image of scleroderma patients above sea level
of height as 0 °is to implement the closing process to the rear Well Filter even only in so that the
horizontal plane, and out at intervals of graph the amplitude difference of the video have I asked. The
diagnostic criteria were determined for the healthy subjects and the scleroderma patients.
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1. INTRODUCTION

The cause of Scleroderma is not clearly
known, and it is known as an autoimmune
disease. The diagnosis is largely obtained
through medical aspects, and the symptoms,
histological examination, and blood test are
used.[1-4] Therefore, scleroderma is not only
based on the findings from a few tests, and
difficult.

Therefore, medical image processing can be

an early diagnosis is extremely
used to easily diagnose scleroderma. The aim
of the present study is to propose methods of
recognizing the important factors of advanced

stage.[5,8,9]

2. MATERIALS AND METHODS

In this study, we reviewed the clinical
images of scleroderma patients, such as the
findings of skin lesions, image processing by
Well Filter, and Elevation technique.[10, 11]
The site-specific symptoms of scleroderma
the naked eye,

healthy person and scleroderma patient were

were compared by and a
used as subjects to establish the standards. In
order to search for the expression and normal
skin lesions more objectively, Well Filter and
Elevation were used for the images, and the
analysis study was performed through a
process technology.[12]

Black and white effects are caused by the

brightness of each pixel on a certain reference
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Fig. 1. Algorithm for conversion system of image processing 1
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Fig. 2. Conversion system of image processing algorithm 2

value. The process of converting into two
values of black and white was used. Each
pixel of the image has a RGB value from 0 to
255, and the average value of the RGB is the
brightness of each pixel. For the pixel (x, y)
of brightness, T represents a value of the
formula shown in Equation 1 below, as a

reference for the (x, y).

(x,y) = Black(f(x,y) > T)
(x,y) = Black(f(x,y) < T) (1)
Expression  adjustment  of  brightness,

contrast, and saturation of the above is a
process that converts the brightness and
turbidity into the darkness of the adjustment
and the color of the light.

Although the Well Filter was used in this
study as a closed process, it is a method for
generating an image containing only the dark
color. [11]

Elevation is the line of sight in the
observation of an object, at above sea level.
The processing technology we used performed
conversion at an angle of the horizontal plane.

Well Filter, as described in the first
algorithm, 1is also called as the closing
process, in which the length is the distance of
pixels between the two endpoints.

To reliably determine the application of this

algorithm with scleroderma, the skin of a
generally healthy person and of a scleroderma
patient was examined. The symptoms were
shown by the display of skin conditions, and
obtained for
comparison.[6] In addition, by applying the

the photograph was

technique Elevation, which is a
algorithm based on a

differences in amplitude were obtained. The

coarse

photograph, the

criteria for a healthy person’'s image and
scleroderma patient’s image are shown.[7]

The first algorithm was applied in this
study, and it was conducted in the same way
as the procedure from Figure 1 below. After
giving a black and white effect on the image
brightness and contrast, closed circuit Well
Filter is obtained by adjusting the saturation
and the image processing. Through such
image processing for the skin image of a
healthy person and a scleroderma patient, it
was found that it can be discriminated by the
naked eye.

The process is as shown in Figure 1.

The following Figure 2 shows a flow chart,
where the Elevation technique is applied to
the second algorithm in this study. The
Elevation techniques were used at above sea
level of 0 °. After deriving the chart format,
closure processing techniques of Well Filter

was included to obtain the sharpness of the
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image and the peak and bottom amplitudes of
the difference.

3. RESULTS AND DISCUSSION

After giving a black and white effect to the
image, by using the first algorithm, the
saturation, brightness, and contrast were
adjusted. The image processing Well Filter
was finally a closed circuit, which is the
verification of the algorithm. For the
symptoms, another classification of scleroderma
patients was applied by using the first
algorithm. In the following Figure 3, equally
represented algorithm was applied to a healthy
person’'s video and a scleroderma patient’s

image, for the comparison.

Fig. 3. The first algorithm applied to the image.
Normal picture is shown from left to right. The
algorithm is applied to the normal person’s
imaging and scleroderma patient’s imaging

Figure 4 below is a comparison of the
image with symptoms on the knee. To give a
black and white effect on image brightness
and contrast, the color saturation was
adjusted. The images of the healthy person
and scleroderma patients were compared by
applying well Filter. Looking at the left
picture of Figure 4, the video image of the
knee in a healthy subject is expressed in
black. On the other hand, the image of the
scleroderma patients is represented by white,

and it is possible to see and identify with the

naked eye.

Fd

Fig. 4. Comparing experimental results 2

The following Figure 5 shows the fingers
of the normal image, and video image
processing algorithm was applied to the first
image of the fingers, shown by scleroderma
patients. Compared to the original image, the
colored portion was expressed by black and it
can be determined easily. Scleroderma finger
portion of the photos below were used to

confirm that it is expressed in fine white.

L L

Fig. 5. The first algorithm applied to the image of the
finger. Normal picture is shown from left to right.
The algorithm is applied to normal image and
scleroderma patient’s imaging

By applying the first algorithm as above, it
was found that also easily determined that the
and detectable

scleroderma. After thus subjected to the first

human eye lesions in
algorithm, by applying a second algorithm

expresses the roughness of scleroderma
patients. Seen from Figure 6, were expressed
in a graph of the roughness amplitude of
healthy

patients images shown equal.

subjects video and scleroderma
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Fig. 6 The amplitude of elevation expressed by
applying the graph image

The following Figure 7 shows the pictures
representing the roughness of the amplitude
for the healthy person and scleroderma patient
on the chest.

Fig. 7. Elevation technique applied on the chest and
amplitude of the graph image

Table 1. Healthy subjects of the video and scleroderma amplitude of the lesion site

. Maximum Amplitude
Case Position
Center X Center Y

P1 3 76
! P2 2 41

P1 126 61
2 P2 255 10

P1 171 43
¥ P2 99 20

P1 114 101
4 P2 87 39

Table 1 shows the roughness on the chest,
by applying the Elevation method I with the
amplitude based on the graph. The chest
image of a healthy person has the maximum
amplitude value of 71, and the minimum
amplitude value is 43. Amplitude between the
two was measured at 28. The maximum
amplitude for the chest of scleroderma patient
was 61, and the minimum amplitude was 6.
Then, the amplitude value between the two
can be measured at 55, which shows that the
difference in amplitude 1s larger than a
healthy person, in the chest image. Next, the

amplitude difference was found from the back

contour. Maximum amplitude value of healthy
individuals based on black contour was 46,
and the minimum amplitude value was 21.
Amplitude between the two was measured at
21, the maximum amplitude value of the back
image of scleroderma patients was 111, and
the minimum amplitude value was measured
at 41. The amplitude difference between the

two is larger than the amplitude image of 70.

5. CONCLUSION

In this study, algorithm was developed,

which divides the symptoms classifications of
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scleroderma patients. After the image is given
in black and white, the first algorithm was
applied by adjusting the brightness and
contrast. Then, the saturation and the image
processing are obtained to form a closed
circuit Well Filter. The difference in the
amplitude is obtained, which represents the
roughness of the image by applying the
Elevation technique and a second algorithm.
The expression of scleroderma patients were
checked in a more objective way, according to
the different conditions, and the characteristics
were displayed.

The amplitude was represented by graph,
by expanding the roughness of the symptoms
of scleroderma. At the starting point, there
was no clear standard; but in this study, the
criteria were derived to be used to easily
diagnose scleroderma.

There are different collecting methods for
the patients’ imaging. Furthermore, the image
contains  the

processing and work also

possibility of errors. The degree of
consistency is determined by the image
processing, and the digitized graphic patterns

are believed to be great tools.
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