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ABSTRACT 

Basal cell carcinoma develops in the cells within the epidermis the highest or outer 

layer of the skin. Exposure to UV radiation is the main reason that causes skin cells to 

become cancer cells. Melanoma carcinoma are curable at early stages. To overcome the 

stated issues different techniques used for basal cell carcinoma detection. These techniques 

works on image so there's no physical contact with skin, so this is often non-invasive. These 

techniques use Image Processing tools for the detection of Melanoma carcinoma. These 

techniques first pre-process the skin image that suppresses unwanted distortion or enhances 

some image features important for further processing which is followed by image 

segmentation. Feature extraction is performed on segmented lesion. The extracted features 

can be used to classify the image as normal skin and of basal cell carcinoma.  

 

INTRODUCTION 

Melanoma is a cancer that begins in the melanocytes.Globally in 2012, it newly 

occurred in 232,000 people. In 2015 there were 3.1 million with active disease which resulted 

in 59,800 deaths. Australia has the highest rate of skin cancer in the world. Two in 3 

Australians will develop some form of skin cancer before the age of 70. Over 750000 

Australians are treated for skin cancer every year and although skin cancer is more likely to 

occur in people who are older, Melanoma is much less common than some other types of skin 

cancer. But melanoma is more dangerous because it’s much more likely to spread to other 

parts of the body. It is important to remember that melanoma the most serious form of skin 

cancer is a common cancer in young people. Most skin cancer can be cured if they are 

diagnosed and treated early. 
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LITERATURE REVIEW 

In this section the works carried out by various researchers are as follows 

 

1. Skin Cancer Detection Using Digital Image Processing 

In this paper a computer aided method for the detection of Melanoma Skin Cancer 

using Image processing tools. The Lesion Image analysis tools checks for the various 

Melanoma parameters Like Asymmetry, Border, Colour, Diameter, (ABCD) etc. by texture, 

size and shape analysis for image segmentation and feature stages. The extracted feature 

parameters are used to classify the image as Normal skin and Melanoma cancer lesion. 

 

 

Figure 1Skin Cancer Detection Using Digital Image Processing. 

 

a) ImagePre-processing 

This process is applied in order to make sure that all the images are consistent in desired 

characteristic. Pre-processing can cover number of features like: image illumination 

equalization, color range normalization, image scale fitting, or image resolution 

normalization. 

 

b) Segmentation Techniques 

i)Threshold Based Segmentation 

Histogram thresholding and slicing techniques are used to segment the image. They 

may be applied directly to an image, but can also be combined with pre- and post-processing 

techniques. 
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ii)Clustering Techniques 

Clustering is sometimes used as a synonym for (agglomerative) segmentation 

techniques, in the context, clustering methods attempt to group together patterns that are 

similar in some sense. Some clustering techniques can readily be applied for image 

segmentation. 

iii)Edge Detection Based 

When they know what an object they wish to identify in an image (approximately) 

looks like, they can use this knowledge to locate the object in an image. That approach to 

segmentation is called matching. 

 

c)Feature Extraction 

As per ABCD rule the features which are extracted Asymmetry Index Border Color 

Index Diameter. 

TDS Calculation 

Following formula is used 

TDS = 1.3A + 0.1B + 0.5C + 0.5D 

If the TDS Index is less than 4.75, it is benign (noncancerous) skin lesion. If TDS Index is 

greater than 4.75 and less than 5.45, it is suspicious case of skin lesion. If TDS Index is 

greater than 5.45, it is malignant melanoma (cancerous) skin lesion. 

 

2. Skin Cancer Detection Using Image Processing 

Skin cancer detection is implemented by using GLCM and Support Vector Machine 

(SVM). Gravy Level Co-occurrence Matrix (GLCM) is used to extract features from an 

image that can be used for classification. SVM is machine learning technique, mainly used 

for classification and regression analysis. 

  

   

 

      

 

 

 

a) Pre-processing 

Image pre-processing involves three main things 1) Gray scale conversion 2) Noise 

removal 3) Image enhancement. 

 

 

Input  Pre-processing  Segmentation 

Feature Extraction Classifier Output 

Figure 2Skin Cancer Detection Using Image Processing 
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Figure 3An Efficient Machine Learning Approach for the Detection of 
Melanoma using Dermoscopic Images 

 

b) Segmentation 

Segmentation is process of removing region of interest from given image. Region of interest 

containing each pixel similar attributes. Here we are using maximum entropy thresholding 

for segmentation 

 

c) Feature Extraction 

Feature extraction plays an important role in extracting information present in given image. 

Here we are using GLCM for texture image analysis. GLCM is used to capture spatial 

dependency between image pixels. 

 

d) Classifier 

Support Vector machine classifier is used here. Svm takes set of images and predicts for 

each input image belongs to which of the two categories of cancerous and non-cancerous 

classes. 

 

3. An Efficient Machine Learning Approach for the Detection of Melanoma using 

Dermoscopic Images 

Proposed method involves two main steps to perform classification of melanoma 

images from dermoscopic images. It mainly includes two main phases; feature extraction and 

classification. 
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a) Feature Extraction 

 Feature extraction step uses original colored dermoscopic images to extract 

discriminating color features (which give knowledge about color distribution and color 

variation present in skin lesions) and texture features (which convey knowledge about 

different structures present in the lesion e.g. dots, streaks, holes etc.) 

 

b) Classification 

SVM classifier is applied using the feature vectors stored into the database to classify 

melanoma images from given set of dermoscopic images. 

 

4. An Automated Skin Lesion Diagnosis by using Image Processing Techniques 

In this paper, different digital lesion images have been analysed based on 

unsupervised image acquisition, pre-processing, and image segmentation techniques. Then 

the Feature extraction techniques are applied on these segmented images. After this, a 

graphical user interface has been designed for the lesion probability detection. 

 

 

 

 

   

 

 

 

a)Pre-processing 

Image Pre-Processing is a technique where complete analysis of the pigmented skin 

lesion is done. Here, by median filtering the noise reduction is done i.e. the noise which is 

present is removed. Gaussian Filter removes constant noise level in dark areas. But as the 

Gaussian filter is implemented it creates blur. So as such it also gets difficult to analysis a 

lesion. So due to this effect, this image is further used to create binary image in the form of 0 

and 1. And so thresholding process is carried out. 

 

b) Segmentation 

By applying Otsu Segmentation Method it measure the spreading of thepixel levels 

each side of the threshold, i.e. the pixels that either falls in foreground or background. The 

aim is to find the threshold value where the sum of foreground and background spreads is at 

its minimum. The next segmentation method used is Color Image Segmentation.  
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Figure 4An Automated Skin Lesion Diagnosis by using Image Processing Techniques 
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Figure 5Early Detection of Skin Cancer Using Melanoma Segmentation technique 

 

c) Feature Extraction 

Geometrical Centre is extracted to determine the coarseness, color entropy, color 

variance, compactness and GLRLM (grey level run length method). 

 

d) Detection 

Based on these features, the risk probability factor of the lesion is shown with the help 

of computer aided diagnosis system. 

 

5. Early Detection of Skin Cancer Using Melanoma Segmentation technique 

This paper describes about the performance of the proposed melanoma image 

segmentation techniques based on Gradient and Feature Adaptive Contour (GFAC) model to 

detect melanoma skin cancer in earlier stage and diagnosis of dermoscopic images. The 

proposed modified gradient and feature adaptive contour model can be verified against 

various state-of-art-techniques in terms of segmented image, error reduction and efficient 

feature extraction. 

 

 

 

 

 

 

 

 

a)Preprocessing and Noise Elimination 

This techniques are introduced to decrease noise and make execution faster. This technique 

helps in separating the required entity from the background and gather the information from 

the adjacent pixels of similar classes. 

 

b) Segmentation 

Multiple Gaussian distribution patterns are adopted to extract efficient features and to get 

precise segmentation.  
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COMPARATIVE ANALYSIS 

COMPARATIVE ANALYSIS OF DIFFERENT TECHNIQUES USED FOR SKIN 

CANCER DETECTION 

PARAMETE

R 

Paper 1 Paper 2 Paper 3 Paper 4 Paper 5 

Pre-

processing 

Color range 

Normalization 

Gray Scale 

Conversion, 

Noise 

removal, 

Image 

enhancemen

t 

Mean Filter Median 

Filter, Noise 

Reduction, 

Gaussian 

Filter 

Noise 

Elimation 

Segmentation Thresholding 

Based, Clustering 

Techniques, Edge 

Detection Based 

Segmentation 

Maximum 

Entropy 

Thresholdin

g 

Multi 

Thresholdin

g Otsu 

Otsu 

Segmentatio

n, Color 

Image 

Segmentatio

n. 

Multiple 

Gaussian 

Distributed 

patterns 

Feature 

Extraction 

 

ABCD(Asymmetr

y, 

Border 

irregularity, color 

and Diameter) 

GLCM(Gra

y Level Co-

occurrence 

Matrix) 

GLCM(Gra

y Level Co-

occurrence 

Matrix) 

GLRLM 

(grey level 

run length 

method). 

 

Gradient and 

Feature 

adaptive 

contour(GFA

C) 

Classification TDS (Total 

Dermoscopic 

Value) 

SVM(Suppo

rt Vector 

Machine) 

SVM(Suppo

rt Vector 

Machine) 

- - 
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CONCLUSION 

Traditional method for detecting melanoma carcinoma approach is invasive method such as 

biopsy of the lesion is widely used for the diagnosis purposes. Analyzing the skin lesion with 

the naked eye is a challenging task for the clinicians. This method is painful and time 

consuming. Therefore, in order to overcome the above stated issues different techniques are 

used for melanoma carcinoma approach. This paper describes various different techniques for 

the approach of melanoma carcinoma. These techniques uses computer aided diagnosis for 

skin cancer detection. These techniques work on image so there is no physical contact with 

skin, so this is non-invasive. These techniques use image processing tools for the approach of 

melanoma carcinoma. 
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