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Abstract— Melanoma is a type of skin cancer which develops 

on the outer layer of skin surface. It is the most hazardous 

form of skin cancer, because it's much more likely to extend 

to other parts of the body if not detected and treated at a 

premature stage. Properties like dryness, fungus, allergy on 

the skin are the main symptoms of the skin cancer. These 

symptoms occur mainly due to over exposure of the skin to 

the UV radiation. There are many clinical diagnosis 

techniques available for the detection of cancer. As per the 

literature and research, the lesion distinctive such as shape, 

color, geometry etc. are the key parameters for recognition of 

skin cancer. This paper gives the summary of comparison 

between different skin cancer detection techniques.    
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I. INTRODUCTION 

The functionality of skin plays a vital role in the human body 

since it is the largest organ which covers the muscles, bones 

and other parts of the body. Skin has three basic layer. Once 

the functionality of skin goes wrong it affects the other parts 

of the body. Skin is the most sensitive part, therefore when it 

is exposed to sunlight and other environmental pollution, it 

tends to occurrence of skin cancer. Skin cancer occurs in the 

outermost layer which is made up of first layer squamous 

cells, second layer basal cells and inner most and third layer 

melanocyte cell. The moles or abnormalities appearing on the 

skin surface is of two kinds Benign and Melanomic form. 

Benign means moles on the skin are just skin infections which 

do not penetrate inside the skin, whereas Melanoma causes 

sores on the skin which leads to bleeding and can spread to 

other skin parts also, it is named after cells Melanocytes 

which are responsible for the coloring of the skin. [5][7][9] 

Melanoma is the most serious form of skin cancer. 

It is very difficult to identify whether a lesion on skin surface 

is normal skin allergy or cancerous tumour. Melanoma 

detected in the premature stages has more chances to be 

cured, as compared to the one’s detected in the later stages. 

So it is very important to use the correct detection method for 

the identification of cancerous lesion at an early stage. [7][13] 

 In the last two decades arising incidence of skin 

cancer has been observed throughout the world, due of lack 

of adequate therapies for metastatic melanoma. The best 

treatment currently is still early diagnosis. Today, even 

experienced dermatologists find it difficult to distinguish 

between malignant and benign lesions. [2] Formal method for 

diagnosis of skin cancer detection is biopsy method. It is very 

painful and time consuming process. Thus many methods 

have been developed over years which uses image 

processing, machine learning, artificial intelligence for the 

detection of skin cancer.  

 Image processing has proven to be playing a vital 

role in medical diagnosis and many systems which are 

already in use are good example of it. The feature extraction 

techniques analyses various melanoma parameters like 

asymmetry, border, color, diameter, evolution etc. by texture, 

size and shape. 

 
Fig. 1: Formation of melanoma 

analysis of the image. Based on these features various 

techniques are further formulated to classify the lesion as 

cancerous or non-cancerous. [10][11] 

II. REVIEW OF LITERATURE 

Skin cancer is the most dangerous types of skin diseases and 

lesions from which people suffer in the case of late diagnosis; 

it can threat the patient’s life. The goal of any imaging 

technique used in dermatology is to diagnose melanoma in 

early stages, because on it depends effectiveness of treatment.  

A. According to the Investigations: 

Early diagnosis is more than 90 percent curable and late is 

less than 50 percent. The diagnosis and successful treatment 

is often supplemented with permanent monitoring of 

suspicious skin lesions. Skin cancer is a major public health 

problem. We analyzed different type of skin cancer. It is 

divided into non melanoma skin cancer (NMSC) and 

melanoma skin cancer (MM). Non melanoma skin cancer 

(MMSC) is the most prevalent cancer among light-skinned 

population. 

B. Statistics: 

In the past 10 years, about 53.2% of new melanoma cases 

have been recognized. This percentage has gradually 

increased as compared to the years (1998-2007). The cases of 

Melanoma are 20 times more common in whites as compared 

to whitish skinned people. As a result, the threat of developing 

melanoma is around 2.58%(3 in 99) for white people and 

0.09%(2 in 2,005) for black people, and 0.57%(2 in 348) for 

Hispanics. With the increasing age of a person, possibility of 

skin cancer also increases. The average age is 63, when it is 

diagnosed. The risk of melanoma has high chances even at a 

young age of 30. In fact, it’s one of the most common cancers 

in younger generation. 
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III. METHODOLOGY OF DETECTION 

In melanoma detection/diagnosis system, the aim is to detect 

malignant lesions from the available images.  Image 

Processing plays an important role in the detection system, it 

consists of three steps that are, identification of unhealthy 

region of interest, computation of important features and 

labeling. We will be using the ABCD(Asymmetry-Border-

Color-Diameter) algorithm for the detection of cancer. The 

aim of this method is to detect malignant region from the 

clinical images and provide us the result whether it is 

malignant or benign. The first step of our system is to check 

the quality of the image and pre-proces it accordingly (Pre-

Processing).Then based on the region of interest(ROI) ,the 

image is segmented. Following the segmentation, is the 

feature extraction stage, in which the asymmetricity, border, 

color and diameter of the lesion is calculated. Then the 

TDS(Total Dermoscopic Score) is computed and the image 

will be classified as cancerous or non-cancerous.. 

A. Preprocessing 

Image Pre-Processing is a term related to operations on an 

actual image. The images are taken from high definition 

cameras and are in JPEG format. These operations remove 

the unwanted distortions of the image like noise, hair 

follicles, etc. This includes sharpening of the edges of lesion, 

masking the lesion and reducing the rate of errors occurring 

in further processing of an image. This pre-processed image 

is used as input image for the segmentation stage of feature 

extraction. 

B. Segmentation 

Image Segmentation technique is a method used for 

extracting and representing pixel information in a meaningful 

manner. The image is converted into grayscale for 

segmentation. Then it is converted or partitioned into multiple 

regions or segments of interest. The main purpose of image 

segmentation is to trace the skin lesion and their borders 

which are needed for the lesion detection. Segmented image 

is then used to group similar characteristic regions together 

for simplification of image analysis. We have used watershed 

segmentation as it generates less simple computational 

results. 

C. Feature Extraction 

The ABCD Rule of skin cancer is an easy-to-remember 

system for determining whether a mole or growth may be 

cancerous. Here ABCD stands for Asymmetry, Border, Color 

and Diameter respectively. They describe the physical 

condition and/or progression of any skin abnormality that 

would suggest the development of a malignancy. 

The    ABCD     Rule     is     broken     down     as     follows:  

1) A for Asymmetry  

Asymmetry looks for the irregularities in the shape of the 

lesion. The lesion is divided into two sections by an axis from 

the origin. [1][8]It is seen that normal or benign lesion are 

symmetric in shape while melanoma is asymmetric along 

both axes. The Asymmetry is calculated based on the centroid 

of the lesion. 

2) B for Border 

The border of different lesions depends on whether they are a 

mole, spot or birth marks. The lesions whose border are 

abrupt in shape tend to be cancerous. To assess border, the 

lesion is divided into 8 regions. If in a region, border ends 

strictly and is irregular in shape then one   point is added to 

the score of the border. The value that B can hold ranges from 0 to 

8.[1] 

3) C for Color  

Third is color variation. One early sign of melanoma is the 

emergence of color variations in lesion. Because melanoma 

cells are often colorful like, brown, or black, depending on 

the production of melanin dark pigment at different depths of 

the skin. Color is an important factor while detecting a 

cancerous lesion. Mostly all marks are of brown or blackish, 

but if the color varies much then it is a problem. Six different 

colors are considered while determining the color score: 

white, red, light brown, dark brown, blue-gray, and black. 

Each color scores 1 point. [1] 

4) D for Diameter  

Diameter defines the size of the lesion. Small lesions are 

initially not detected in this method as cancerous If the size 

appears to be greater than 6mm, then lesion should be 

checked. As the size increases a score of 1 is added to the 

Diameter score. [4] 

 
Fig 2. ABCD method 

IV. CALCULATION AND CLASSIFICATION 

Based on scores obtained from these features a TDS (Total 

Dermoscopic Score) is calculated, which classifies the image 

as cancerous or non-cancerous 

TDS = (1.3*Asymmetry Score) + (0.1*Boundary Score) + 

(0.5*Color Score) + (0.5*Diameter Score) 

If the TDS (Total Dermoscopic Score) is <4.75, then 

the lesion is a benign lesion, if it ranges between 4.75 to 5.45 

then it is a suspicious lesion and if the score is >5,45 then it 

is a malignant lesion. [2][7][9][11] 
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V. SYSTEM ARCHITECTURE 

 
Fig. 3: System Architecture 

This system will be used to detect skin cancer lesion from a 

person's skin surface and classify it as cancerous or non-

cancerous. So this system is designed accordingly, to fullfill 

our necessity of getting the appropriate result. 

First we will acquire the image of the lesion, these 

images will be captured using high resolution camera, then 

that image will be processed using MATLAB's inbuilt 

functions. In this processing we will do noise removal which 

includes removal of hair follicles, noise and other unwanted 

regions and followed by segmentation. For segmentation we 

will first convert the image into grayscale and then segment 

the resulting image. For this we used Sobel Filter.  

Then our system will perform Feature Extraction 

functions and calculate the score of each feature and use those 

scores to Calculate the TDS. First feature which is extracted 

is Asymmetry. For calculating score of Aymmetry, centroid 

and perimeter of an image is found out. Using the centroid as 

the origin, two axis will be plotted, which will divide the 

lesion in 4 parts and the lesion will b classified as symmetric 

or asymmetric w.r.t the axis. Next, Boundary feature will be 

extracted, in which the exterior boundary of objects, as well 

as boundaries of holes inside these objects are traced. It also 

involves descending the outermost boundaries and traces 

their children. Then, Colors will be extracted based on the 

presence of certain colors on the skin lesion. Number of black 

& white pixels are checked first and then pixel numbers for 

all the other colors are calculated. Last feature to be extracted 

is Diameter. This is done by calculating the diameter of the 

lesion, if the diameter is greater then 6mm it is suspected to 

be cancerous. 

Once all the features are extracted, score based on 

their properties TDS(Total Dermoscopic Score) is calculated. 

If the score is less than 4.75, the lesion is not cancerous, if the 

score ranges between 4.75 & 5.45,then it might be cancerous 

and any score greater than 5.45 will be cancerous. 

VI. SCREENSHOT OF WORKING SYSTEM 

 

VII. CONCLUSION 

From last two decades’ melanoma skin cancer is on the rise. 

So, early recognition of skin cancer is very vital. If detected 

at an early stage, skin cancer can be cured, and in most cases, 

the treatment is simple and involves elimination of the lesion 

by operation. Moreover, at an early stage, skin cancer is very 

cost-effective to treat, while at a late stage, melanoma skin 

cancer gets really problematic to cure and also costs a very 

large amount for the treatment. Various IP methodologies can 

be used to detect the melanoma. In this paper, we have 

demonstrated the use of ABCD algorithm for skin cancer 

detection. ABCD method is more efficient as compared to 

other detection techniques. The segmentation step is the 

initial step for every process, which will give the correct 

boundary of lesion from normal skin for further inspections.  

Then last and final stage of the detection is 

classification stage. This will identify the lesion is a benign 

or malignant. The necessary measures to be taken to prevent 

skin cancer are, covering skin with cloth, using sunscreen, 

staying in shade. Staying alert about our skin and doing 

monthly skin-self exams to reduce the chance of getting any 

skin cancer which is a risk to human life.  

VIII. FUTURE SCOPE 

In addition to classifying the images as cancerous or non-

cancerous another aim of our system will be to give more 

details about the situation of a patient. Like if the lesion is 

detected as a non-cancerous lesion then what else it could 

possibly be. This will help patients as well as doctors to do 

further medications accordingly. 
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