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Abstract

Cancer is one of the leading causes of death worldwide. The
skin cancer is a condition in which malignant cells form in the
tissues of the skin, melanoma being the type of skin cancer
more aggressive and more deadly. Melanoma mortality rates
are associated with its high potential for metastasis in later
stages, spreading to other sites in the body such as the lungs,
the bones or the brain, so that their early detection and
diagnosis are closely related to Survival rates. Computer-aided
diagnosis (CAD) systems carry out a Pre-diagnosis of skin
lesions based on information regarding clinical criteria. To
perform the pre-diagnostic through a CAD system, the
segmentation process is carried out first of all the image of the
area affected by the injury. In this work, a methodological
methodology is presented in the spatial domain that allows
obtaining the segmentation of the area affected by a melanoma
lesion in dermatoscopic images.

INTRODUCTION

The extraction of different entities that make up an image is a
fundamental task in the image processing. This process, called
segmentation, is often mandatory in all systems that handle
artificial vision, and depending on the problem to be solved,
have been developed different methodologies to attack each of
these problems. In general terms, the segmentation of images
is the process of isolating the objects that make up an image,
that is, it is the partition of the image in disjunct regions, in
such a way that each region is homogeneous with respect to
certain properties, such as levels of gray, contrast, texture, etc.
[1,2,3].

The segmentation of medical images serves as an important
tool for the evaluation and diagnosis clinical [4, 5]. The results
are useful for doctors to recognize organs and tissues
correctly, thus increasing the efficiency of the diagnosis and
reducing the workload in the analysis of images medical
However, the segmentation in medical images is particularly
difficult due to the restrictions imposed by the acquisition of
images, pathologies and biological variations [6, 7, 8].

Skin cancer is a disease caused by the abnormal development
of cancer cells in any of the layers of the skin. There are two
types of skin cancer, the non-melanoma type and the type
melanoma [9, 10, 11]. The non-melanoma type occurs in the
outermost layer of the skin presenting itself as a nodule or a
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skin lesion that is not painful, ulcerated and crusted, which
does not heal with the passage of time, its growth is slow and
rarely extends to other organs of the body [11, 12]. On the
other hand, melanoma is the most aggressive type of cancer, if
it is not diagnosed in time it is likely to invade nearby tissues
and spread to other parts of the body [13], which is why
melanoma is considered as the deadliest form of skin cancer,
and early detection is crucial for patient survival. A problem
that is usually found by health specialists is that the detection
is mainly done in a visual way, and this is a challenge, since
melanoma is an injury that It usually looks like benign skin
lesions. Every year there is a significant increase in annual
fees of all forms of skin cancer, something worrisome,
considering that the melanoma type increases rapidly in the
world among the other forms of cancer, particularly affecting
the population young [14, 15]. The diagnosis of melanoma is
an unsatisfactory task due to the clinical interpretation and the
lack of reproducibility.

For the diagnosis of skin cancer, the first step is to obtain a
medical history of the patient, afterwards, a physical
examination is performed. If the doctor suspects the presence
of a melanoma, he will use a technique called dermatoscopy to
observe the skin more clearly. The dermatoscopy consists of
in using a light source on the affected area and a type of lens
to enlarge the affected area, obtaining in this way an image of
the affected area which is called dermatoscopic image.

The doctor will use the dermatoscopic image to give a
possible diagnosis, in case him still have the uncertainty if it
were a melanoma, then a biopsy will be used. The analysis of
the image dermatoscopy is of paramount importance to make a
decision in case of applying an invasive method such as what
is the biopsy [16, 17, 18].

Computer-aided systems (CAD) applied to dermatoscopic
images of patients who suffering from melanoma has helped in
the work of performing pre-diagnoses in a rapid manner [19,
20, 21]. For this, one of the first tasks of CAD systems is the
segmentation of the area affected by melanoma, to later
perform the extraction of characteristics and their
classification [21]. This work focuses in the segmentation of
melanoma in dermatoscopic images using methods in the
spatial domain, for this, the image bank PH2 database was
used [22]. This image bank contains 200 images
dermatoscopy of melanocytic lesions, including common nevi,
atypical nevi and melanomas
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BASIC CONCEPTS
Digital image

A digital image is a two-dimensional function f (x, y) of the
light intensity (brightness) at a point in the space, being (x, )
the coordinates of said point considering the origin in the

upper left part of the image [23]. Since a digital image is a
function £ (x, y) discretized both in the coordinates spatial as in
brightness, it is often represented as a two-dimensional matrix
Fij = (fij) H x W, where H and W represent the size of the
image, (referring to H and W at height and width of the image
respectively) with fij = f'(xi, xj) (Figure 1).

250

600 800

Figure 1: Digital image.

Histogram of the Image

The histogram of a digital image with gray levels in the range
[0, 255] is a discrete Histo [k] function that represents the
number of colors for each level of gray (k = 0,..., 255). The
graphic representation of this function for all the values of k
provides a global description of the appearance of the image
[23]. Although the histogram does not indicate something
specific about the content of the image, it does provide us with
very useful information about the possibility of highlighting
characteristics of interest of the same.

PROPOSED MODEL

In this section we present the proposed methodology that
allows the detection of injuries affected by melanoma on the
skin from dermatoscopic images. This is done using methods
in the domain space. Consider a dermoscopic image like the
one shown in figure 2.

Figure 2: Dermatoscopic image of a lesion with melanoma.

Step 1. Given an image like the one shown in figure 2, the
medium filter was first applied with the aim of reducing the
amount of intensity variations between neighboring pixels.

Step 2. The Otsu method was used to binarize the image that
was previously applied to filter of median. The Otsu method
uses statistical techniques that allow solving the problem of
the binarization. Use the variance as a measure of dispersion
to calculate the threshold so that the dispersion within each

class is as small as possible, but at the same time the
dispersion is as high possible between different classes.

Figure 3 shows the image of Figure 2, to which the medium
gray scale filter was applied with the RGB model, to later
calculate the value of the binarization threshold with the Otsu
and fi method. the binarized image is displayed.
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Figure 3: a) dermatoscopic image, b) median filter, c) threshold by Otsu method, d) binary image by Otsu method.

Step 3: The corners of the dermatoscopic images were
removed, for this, the following way was done. We considered
the circumference that passes through the periphery of the
corners of the ermatoscopic image, for this, the center of the
circumference was considered as the center of the image, that
is, the center has as coordinates (Cx, Cy) = (H/ 2, W/ 2).
Once the center was located, the straight lines joining the
diagonals of the image and passing through the center were
considered, on these lines the distance of the point was
calculated (Cx, Cy) to the points on the lines that intersect the
binary image by the internal part of the image. In this way, 4
distances were obtained from the point (Cx, Cy) to each of the
corners of the image binary by the internal part, these points
correspond to points on the periphery of the circumference
with center (Cx, Cy) and radius the point obtained. Since we
obtained 4 distances corresponding to each of the points of the
corners, we considered the point that was closer to the center,
let's call this point (ax, ay) and let r be the distance between
(ax, ay) and (Cx, Cy), that is:

r=/(Cr—az)* +(Cy

V2
— iy )=,

Subsequently,  the

points that are outside the circumference with center were
eliminated from the image (Cx, Cy) and radius (ax, ay), this

2

Tl 2 Tl 2 .
(Co—2)"+(Cy-y) 2r

0 en caso contrario

Figure 4 shows the process and the result of the elimination of
the corners of the binary image. The diagonals are show that
cross over the center, the radius and then the elimination of all
those pixels that are outside the circumference with center in
(Cx, Cy) and radius (ax, ay).

Figure 4: Process of elimination of the corners of the image resulting from applying the Otsu method.
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Step 4: Morphological erosion was applied three times and
then a morphological dilatation three times, both using Von
Neumann's neighborhood. Figure 5 shows the result of
applying step 4 to the image from Figure 4.
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Figure 5: a) neighborhood of Von Neumann, b) result of applying three times a morphological erosion and c) result of applying
three times a morphological dilatation.
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Figure 6: a) contour of the lesion, b) outline of the lesion on the dermatoscopic image, c¢) area of the lesion and d) segmented
lesion corresponding to melanoma.

Figure 6-a) shows the contour of the binary image of Figure 5, Figure 7 shows the segmented area of the lesion that presents
6-b) shows the contour on the original dermatoscopic image melanoma, both its representation and image and its
(corresponding to Figure 2), 6-c) shows the area enclosed by representation as a function in the three-dimensional
the contour on the image of Figure 2, this corresponds to the coordinate space.

lesion, and fi nally Figure 6-d) shows the segmentation of the

area of the injury.
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Figure 7: Segmentation of the area that presents melanoma in a dermatoscopic image.
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EXPERIMENTS AND RESULTS

This work makes use of images obtained from the ph2 data
bank database [22]. The data bank consists of a total of 200
dermatoscopic images of melanocyte lesions, among which
they include common nevi, apical nevi and melanomas. The
dermatoscopic images were obtained from Dermatological
service of the Pedro Hispano hospital in Matosinhos, Portugal.
The same conditions were considered through the Tuebinger

Mole Analyzer system using a 20x magnification. The images
were stored in 8-bit RGB format with a resolution of 768? 560
pixels. Given the images of the data bank ph2 database, we
proceeded to apply the proposed methodology, for this, first
we considered the image in gray scale through its RGB
channels to later apply the median filter and each of the
proposed steps in section 2. Figure 8 shows the process of
applying each of the steps of the methodology to different
images of the image bank ph2 database.

dermatoscopic
image

filtro de
mediana

umbral por
Otsu

imagen
binarizada

L

eliminacion
circunferencia

eeeeeeeee y
dilataciones

contorno de
la lesion

lesion
segmentada

lesion
segmentada
en 3D

Figure 8: Segmentation of the area that presents melanoma in a dermatoscopic image.
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CONCLUSION

In this work we present a methodology that allows the
segmentation of skin lesions in dermatoscopic images. The
methodology is based on methods in the spatial domain. To do
this, the images obtained from PH2 database were converted
to gray scale, to which the median filter was applied to soften
the image, later the Otsu method was applied to find the
threshold optimal for the binarization of the image under the
criterion of maximum variance between the background and
the object. Once binarized the image, proceeded to find the
equation of the circumference enclosing the area of the lesion,
discarding all those pixels that are on the outside of the
circumference. Then erosions and morphological dilatations
were applied to obtain the segmented zone.
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