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Abstract: Skin cancer account for more than 40% of all malignancies all over the world. Melanoma is the most dangerous type
of skin cancer. Incidence rates of skin cancer have been increasing but the survival rates are high if it is detect early. In order to
reduce the cost for dermatologists to screen every patient an automated melanoma screening system is needed. First the image is
preprocessed before segmentation to remove the undesired artifacts. Segmentation is an important process in Computer Aided
Diagnosis (CAD) system. For an efficient segmentation process, Boundary Trace Algorithm is done. In this paper the features of
the lesions such as shape, color, texture, etc., are calculated and using these values the probability is detected. Finally the cancer
is diagnosed and finds whether the skin lesion is Benign or malignant Melanoma.

Keywords: Melanoma, skin cancer, Computer Aided Diagnosis (CAD), Boundary Tracing Algorithm

l. INTRODUCTION

Skin cancer is the most common of all cancer types. Each year more than 3.5 million skin cancers are diagnosed in the United States
[7]. That’s more when compared to all other cancers in the world. Over the past few decades the skin cancer cases have been going
up but the survival rate is high if it is detected earlier [1] . Most type skin cancers are due to too much exposure to ultraviolet (UV)
rays. Melanomas can occur at anywhere on the body, but are more commonly to start in certain regions in human body. Where in
men the trunk (chest and back) is the most common site and in women, the legs are the most common site. Even melanoma can
occur anywhere on the body. On the other types of skin cancers such as basal cell and squamous cell skin cancers melanomas are
not common, but they can be far more serious. Melanoma is also curable in its early stages like basal cell and squamous cell
cancers. But if it left alone, melanoma is much more likely to spread to other parts of the body, where it can be very hard to treat [6].
The standard method to evaluate skin growth in order to rule out melanoma is by biopsy followed by histopathological examination
[4]. The challenge lies in identifying the lesions that have the highest probability for being melanoma. Mostly dermoscopy is used
for the diagnosing the skin cancer. It is a non-invasive
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Fig.1 Block diagram of proposed system

Skin imaging technique which uses a hand-held lighted magnifier to analyses skin lesions by observing newly defined and
descriptively named subsurface structures (e.g., dots, streaks, veils, networks). Due to the high cost, time for screening every patient
computerized analysis of dermoscopy images has become an important research area. The general approach for CAD is to find the
location of lesion and also to determine an estimate of the probability of disease [10].
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1. METHODOLGY

The typical architecture of CAD system includes selection of training samples; Image preprocessing, segmentation and feature
extraction is the standard approach in dermoscopy image analysis [8]. Pre-processing step is to eliminate the background noise and
improve the image quality for the purpose of determining the focal areas in the image. Image segmentation is an important step
where an accurate image segmentation process is required for an better efficiency. An accurate segmentation of skin images can
help the diagnosis to define well the region of cancer.

A. Preprocessing

Image pre-processing is the term of operations on images at the lowest level of abstraction. These operations do not increase image
information content but they decrease it if entropy is an information measure. A important first step in image pre-processing is
image cropping where some irrelevant parts of the image can be removed and the image region of interest is focused. This tool
provides a user with the size information of the cropped image.
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Fig 3. Filtered Image

B. Segmentation

Many techniques are available to segment a target area from an whole image which helps for an better understanding and analysis of
an area but some algorithms does not detects an target area automatically where it needs a manually segmented images as an input
to the algorithm. The proposed system includes an automatic image annotation which is useful to provide a meta-information at a
resulting image about output and lesion, which is helpful to doctors and non-expert to know about segmented part of image with an
ease [9]. Segmentation removes the healthy skin from the image and finds the region of interest. Usually the cancer cells remains in
the image after segmentation. Thresholding provides an easy and convenient way to perform this segmentation on the basis of the
different intensities or colors in the foreground and background regions of an image. Typically the grayscale or color image is given
as an input to a Thresholding operation. After segmentation process, the output will be a binary image. The Segmentation is
accomplished by scanning each image pixel by pixel and labeling each pixel as object or background according to its binaries gray
level. Image segmentation is necessary before Blob analysis. The Boundary Tracing Algorithm is used for Segmentation [11]. The
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boundary tracing algorithm is used to extract the counters of the objects (regions) from the image. When applying this algorithm it is
assumed that the image with regions is either binary or those regions have been previously labeled is extracted.

Fig.4 Traced on boundary

The Boundary is traced and then the segmented region is extracted. The Inner boundary gives the locations of the outermost pixels
of the object bwtrace boundary command is used for single objects and bwboundaries for multiple objects.
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Fig.5 After segmentation

C. Calculating The Features

Features Extraction is an important stage that uses algorithms and techniques to detect and isolate various desired portions or
shapes (features) of a given image. Feature extraction is a sub-division of improved image into its constituent parts for identifying
meaningful object forms such as finding lines, circles or specific shapes and identifying pimples, white heads or black heads, etc,.
The Transformation of input data into the set of features is called as feature extraction. To classify an image, some features relevant
to the disease are considered as basis.

The purpose of feature extraction is to reduce the original data by measuring certain properties or features that distinguish one input
pattern from another pattern. Here we are extracting features using Gray Level Co-occurrence Matrix parameters (GLCM) [5] The
characteristics needed to diagnose a melanoma as malignant are[2]:

1) Asymmetry: A lesion is considered to be cancerous if one half of its lesion is unlike the other half. Cancerous lesions are
checked for symmetry where it is an important aspect for understanding shape and it is used in pattern analysis. Asymmetric
metric is useful in sorting lesions relative to risk. It separates cancerous from non-cancerous regions [3].

Asymmetry Index is computed by the following equation:

Al = AA><1oo
A

Where, A= Area of the total Image
AA= Area difference between total image and lesion area.
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Border: Most of the cancerous lesions edges are ragger, notched or blurred. To verify Border irregularity the parameter called
Compact Index is calculated (Cl), it is measurement of the most popular form of barrier unanimous 2D objects. For a melanoma
skin lesion the compactness range will be 1.5 to 2.0. This can be determined by using the following equation:

_ci=p
411

Where P, = Perimeter of the lesion
A, = Area of the lesion

3)

4)

5)

6)

7)

Color: The lesions may be potentially cancerous if they exhibit variations in color from one area to another i.e., Cancerous skin
lesions pigmentation is not uniform. Colors can be identified numerically by their coordinates. They are cancerous if they have
shades of tan, presence of up to six known colors must be detected - white, red, light brown, dark brown, blue-gray, and black.
Its value ranges O to 6.

Entropy: Entropy is a measure of the uncertainty in a random variable. Entropy shows the amount of information of the image
that is needed for the image compression. Entropy measures the loss of information or message in a transmitted signal and also
measures the image information [3].

N-1

Entropy = Z —In(Pij )Pij

i=0
Correlation: Correlation will measures the linear dependency of grey levels of the neighboring pixels. Correlation is computed
into what is known as the correlation coefficient, which ranges between -1 and +1. [3] If the correlation is 0, the movements of

the securities are said to have no correlation; they are completely random.
n-—1

Correlation = 2 Pij (W)

i,j=0
Texture: To quantify the perceived texture of an image the Texture is used where it is a set of metrics calculated in image
processing. Image texture gives us information about the spatial arrangement of color or intensities in an image where it may
get vary for each pixel or particularly the selected region of an image.

Intensity: The intensity can be measured by measuring the strength of a color. After Extracting the Features from the images the
probability is determined by using all these values.

Fig.6 Image Enhancement

The lesion is enhanced to improve the quality of the image for better visualization. The first Image in the Fig.6 Is the Segmented
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image, The second image is the original lesion and the third image is the enhanced image. According to the variation of the values in
the probability the lesions are determined whether it is melanoma or non-melanoma.

1. CONCLUSION

Melanoma can be cured if it is detected early. Biopsy method was used to detect melanoma but it takes more time, cost and gives
pain for the patient. To overcome this Computer based techniques are used. Early skin cancer diagnostic system using computer
based techniques is more efficient than the conventional Biopsy methods. Many steps have been followed in CAD to detect and
classify melanoma. In this paper by Extracting the features of the Lesions and finding the Probability the lesion is classified as
benign, suspicious and melanoma.
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