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Abstract: Skin cancer is the uncontrolled growth of abnormal skin cells, it developed on the epidermis. Melanoma is a deadliest type of
skin cancer that begins in the melanocytes. Melanoma cases are increasing faster than any other cancer. This cancerous growth
develops when an unrepaired DNA damages the skin cell which causes the cell to multiply rapidly and form a malignant tumor.Early
detection of melanoma is almost curable, if not removed early, while thin, melanoma often grows rapidly, spreads to distant internal
organs, and is fatal. Thickness of melanoma is an important factor for finding the surgical margin. Pigment network is used to find the
density for classifying the melanoma, it is the most important dermoscopic structure.Probabilistic Neural Network classifier is used for

classifying the stage.
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. INTRODUCTION

Skin cancers are cancers that arise from the skin
cell. It is the uncontrolled growth of abnormal skin cell
caused due to the UV radiation from the sun, which makes
an unrepaired DNA damage to skin cells that triggers
mutation or genetic defects cause skin cells to multiply
rapidly and form malignant tumors. The main three types
of cells in the epidermis (top layer of the skin) are
squamous cell (outer part of the epidermis), basal cell
(lower part of the epidermis) and melanocytes [1] is the
cell that produces the pigment melanin, which gives color
to the skin. Melanin protects the deeper layer of the skin
from the harmful effects of the sun.

Melanoma [2] is a cancer that begins in the
melanocytes, another name of this cancer is malignant
melanoma or cutaneous melanoma. This Cancerous cell
can produce melanin so it looks brown or black in color,
but some melanoma does not produce melanin that looks
pink, tan or white in color. It can develop anywhere on the
skin commonly occur in neck and face. Melanoma is more
dangerous because it can spread to other parts of the body
if not treated early. Thickness of melanoma is an
important factor for the survival of patient because it can
provide correct surgical margin.

The existing methods are Breslow index [3], ABCDE
[4], and seven point checklist methods [5]. Breslow index
describes how deeply tumor cells have invaded. ABCDE
method is the semi quantitative analysis of five
dermatologic characteristics found in the skin lesion. The
characteristics evaluated by ABCDE rule are Asymmetry
(A), Border (B), Color (C), Diameter (D) and Evolving
(E), after that, a score is calculated. Seven-point checklist
method is based on the analysis of seven dermatologic
characteristics found in melanoma. The analyzed
characteristics found in this method are divided into major

and minor criteria. The major criteria include the change
in size, shape and irregular color, a score of 2 is given if
these characteristics are shown otherwise the score is
0.The minor criteria include diameter (>7mm),
inflammation, oozing and change in sensation. The
presence of this features is classified with score 1 and the
absent with O points. Finally, for getting the final score,
all points are added and the result is classified as nevus if
the score is less than 3 and as melanoma if the score is
more than or equal to 3.These methods have some
disadvantages like low accuracy and error in the
prediction phase.

The proposed system provides the possibility of early
diagnosis of melanoma by classifying it into three stages
based on its density.Stagel: Thin (< 0.76mm), Stage 2:
Medium (0.76-1.5mm), Stage 3: Thick (>1.5mm) for
getting the surgical margin

Il. PROPOSED METHOD

The main components of the proposed system are
Image acquisition, Preprocessing, Segmentation, Feature
extraction, Probabilistic Neural Network classifier for
classification. The block diagram for the proposed system
is shown below:
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Figure 1: Block Diagram

A. Image Acquisition

Image Acquisition is the first stage of all image
processing systems. In this proposed system, the skin
lesion analysis is done on dermoscopic images.
Dermoscopic images [6] are obtained by
dermatoscopy. It is a noninvasive diagnostic
technique used to evaluate pigmented lesion to
distinguish malignant skin lesion from benign
melanocytic naevi. Dermoscopy includes a high-
quality lens for 10 to 14 times magnification and a
lighting system for the visualization of subsurface
structures and patterns. Handheld devices are light
weighted and battery powered.Figure.2 shows a
sample image captured using dermoscopy.

Figure 2: Dermoscopic Image
B. Pre-Processing

Image pre-processing technique is neccessary for any
image based application. In this stage, the image is
enhanced for improving the resolution of the image and

noise is reduced by using a median filter [7] [8] to
improve the result of later processing. All filtering
techniques are effectively at removing noise in smooth
patches, but it affects edges of the images. By using this
median filter it can preserve the edges because edges are
important for the visual appearance of images. Figure.3
shows a denoised dermoscopic image.

Figure.3: Denoised Dermoscopic Image.

C. Image Segmentation

Segmentation is the process of separating lesion
region from the background. Segmentation [9] is done on
the dermoscopic image by creating the Region of Interest
(ROLI), it is usually used as a binary mask to filter out the
lesion region for the future operation. Figure.4 shows a
masked image and segmented lesion region.

Figure 4: (a) Masked Image and (b) Segmented Lesion Region.
D. Feature Extraction

Features are extracted to analyze the image and to
recognize the morphological structures that can indicate
melanoma.

(a) Shape Feature

Total area and compactness of the lesion are
calculated. The area is calculated by counting the humber
of pixels inside the border. Eccentricity is calculated as
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where a and b are the major and minor axis of the ellipse.
An ellipse whose eccentricity is zero is a circle.

(b) Color Features

In color feature, RGB images are converted into CIE
L*a*b*[10] color space, developed by International
Commission on Illumination. In this stage colors which is
not visible to the human eye is removed. L* represent
brightness, a* represent the degree of redness & greenish
and b* represent the degree of yellowish & bluish.
Figure.5 shows lab image of lesion region.

Figure 5: Lab image of lesion region
(c) Pigment Network

The pigment network is a regularly meshed and
narrowly spaced network distribution. It is a dermoscopic
criterion with high specificity for the diagnosis of
melanoma. It is obtained by placing a top hat filter over
the CIE color space. Pigment network [11][12] contains
holes that are represented as nodes, these nodes are
connected by edges according to their distance to from a
network. It can extract small element and object brighter
than their surroundings. From the pigmented network,
density is calculated as

|E|

[v]log (lesion size)

Density =

Where E is the number of edges, V is the number of
nodes; lesion size is the area of the lesion as number of
pixels. Figure.6 shows a pigment network image.
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Figure 6: Pigment Network Image

Melanoma is classified as thin, medium and thick based
on the density value.

E. Probabilistic Neural Network Classifier

The density value that is obtained through pigment
network is given as an input to PNN classifier [13][14].
Figure.7 shows the block of PNN classifier.
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Figure 7: Probabilistic Neural Network

The first layer of PNN classifier computes the
distance from the input vector to the training vector. This
produces a vector and that indicate how close the input to
the training input. The second layer sums the values of
each class and produces output as vectors of probabilities.
The complete transfer function on the output of the second
layer picks the maximum of these probabilities and
produces 1 for targeted class and zero for non-targeted
class.

F. Result

In this proposed system, PH2 dermoscopic image
database from Pedro Hispano Hospital [15] is used for the
experiment. The database contains 200 RGB color image.
The Input image is classified as thin because its density
value is 0.2250.Figure .8 shows classified image.
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Early diagnosis of melanoma is almost curable.
The goal of this paper is to classify the melanoma as thin,
medium and thick based on the density value. The main
motivation is to ensure the correct surgical margins.
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