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Abstract— Melanoma is the most dangerous type of skin cancer. It is caused by exposure of UV light into the skin. Most of the 

countries the melanoma skin cancer is becoming more common. Countries like Australia and New-Zealand have higher rates of 

melanoma. An early detection of melanoma cancer can save the human life. In the proposed system suspicious skin image is taken as 

test input which is acquired by dermatoscope and camera. Further the test input should be pre-processed (involves hair removal 

process, RGB to greyscale conversion and filtering process) for improving clarity of an image which should be used in further image 

processing steps. K-means clustering algorithm is used to segment the lesion area of test input image. Features like color textures, 

epidermal layer thickness, mean, variance, sensitivity and specificity features are extracted from segmented lesion image using 

GLCM (Gray Level Co-occurrence Matrix) technique. In proposed method using SVM (Support Vector Machine) classifier  compare 

the test data features with training data(database) features and then classify the skin diseases either melanoma skin cancer or Non-

melanoma skin cancer. 
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I. INTRODUCTION 

 Melanoma is the most harmful skin cancer, these cancerous cells trigger the mutations and that will lead growth of the 

cells and form malignant tumor. The most of the melanomas are resembles as moles, some of them enlarger from moles and are 

with the colour black or brown and it also be found as pink, red, purple, blue or white colour  skin. Skin has three basic layers.  

Skin cancer is classified into two types, Melanoma and Non-Melanoma skin cancer. Melanoma is also classified into two stages, 

Benign and Malignant melanoma. Malignant melanoma is the last stage hence curing of this type of melanoma is rare so that it 

is a deadliest disease but Benign melanoma is the first stage can be curable if detect earlier. 

Skin is made up cells the topmost layer is made up of squamous cells, middle layer is made up of basal cells, and innermost 

layer is made up of melanocytes cells. Squamous cell and basal cell come under non-melanoma cancers and melanocytes cell 

comes under melanoma cancers. 
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 In Fig 1 shows the types of skin cancer. Skin cancer is classified into melanoma and non-melanoma.  In early days to 

diagnosis skin cancer Biopsy is used and it is formal method. Biopsy method is an invasive nature, Doctor should remove piece 

of tissues from patient body and it is tested in a laboratory. It gives pain to the patients. There is possibility of spreading of 

disease into other part of body. It is more risky. In the given below Fig 2. Represents punch biopsy procedure. 

   

 

     
     

Fig 2. Procedure for Punch Biopsy  

Procedure for Punch Biopsy 

 

(A)  Before performing the biopsy, the lines of least skin tension (Larger lines) are determined. 

(B) The skin is stretched   90 degrees perpendicular to the larger lines using the non dominant hand. 

(C) The punch biopsy instrument is held perpendicular to the surface of the lesion. The instrument is pressed down into the 

lesion while it is rotated clockwise and counter clockwise, cutting down into subcutaneous fat. The punch biopsy 

instrument is removed. 

(D) The specimen is gently lifted with a needle to avoid crush artefact. Scissors are used to cut the specimen free at a level 

below the dermis. 

 To overcome those problems imaging techniques are introduced such as dermatoscope and OCT technique. 

Dermatoscope is an instrument used by dermatologist to capture damaged skin; Skin lesion is captured using OCT (Optical 

Coherence Tomography) machine which passes laser light into the skin of the patients. Its advantages are non invasive and 

painless method. Generally recognition of disease, classifier is used which should be classify the types of diseases by comparing 

features of test image to training image. 

 

RELATED WORKS 

 

  Different approaches are used in different system for detection of skin cancer. Neural network based diagnosis skin 

cancer in the paper [1] created four different network architectures they are  Scratch, Hybrid ,Feature Extractor, and Fine 

Tuning,. These were a deep convolution neural network (CNN) trained from scratch. As a feature extractor the transfer learning 

approach using an Image Net pre-trained Inception v3 network that generate input for a two layer perceptron (Feature 

Extractor). In a lower learning rate fine-tune the same network (Fine-Tune). At last a hybrid network which merged the three 

layer perceptron and CNN. In some system approached detection of malignant cancer using Smartphone application [2] with the 

help of new tool teledermoscopy, patients could detect malignant cancer easily. Mobile teledermoscopy is a new method that 

will help for detection of pigmented skin lesion. It is the screening tool for primary care doctors and inexperienced 

dermatologists. Taking images using Smartphone apps and sending photos to the dermatologist [3], may early detection of 

melanoma. 

 In the system [5] features are combined into single vector that can belong to a high dimensional space (early fusion). 
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Here global and local features are extracted after segmentation is carried out. Those features should be fused and then diagnosis 

cancer. In paper [4] proposed the system based on segmentation which gives accuracy to the output. Epidermis thickness is the 

important feature for diagnose skin cancer, helps the doctor to analyze how far the cancer cells are developed into skin,  

epidermal layer should be segmented using 3D method followed by determining epidermis thickness. The accuracy for 

detecting cancer is more accurate. In paper [5] segmenting the epidermal layer in 2D method, 2D to 3D conversion is not take 

place here simply take dermatoscope image, segmenting epidermis layer and thickness is estimated. Accuracy of the result is 

quite lower than [4].  

 In some proposed system ABCD features are extracted for diagnosis melanoma skin cancer. ‗A‘ Asymmetry ,‘B‘ 

Border, ‘C‘ Color texture, ‗D‘ Diameter  are the features which are calculating by assigning score value. Finally TDS (Total 

Ceroscopy Score) should be calculated by adding every features score value in paper [6]. For calculating Asymmetric score 

value, assign ‗0‘ when the bisected images of skin lesion are symmetric or else assign ‗1‗. In this manner assign values for 

every feature. TDS value is less than 4.75, Benign lesion. The ranges from 4.8 to 5.45 are suspicious lesion and greater than 

5.45 is highly suspicious lesion. 

  In the paper [7] proposed the system for improving accuracy hence using K-means clustering algorithm. K-Means 

algorithm is the unsupervised learning algorithm for clusters. Clustering is the grouping of pixels where similar pixels values 

are grouped by assigning k. The number of clusters ‗k‘ to be defined at initial process of k-means clustering algorithm. Once the 

k- cluster center is defined, a distance is calculated between pixels and cluster centers of each. Euclidean function is used for 

distance calculation. Using distance formula each pixels are compared with all cluster centers. The shortest distance has been 

calculated using Euclidean distance formula, based on the shortest distance among all the pixels are moved to a particular 

cluster. Centroid is estimated once again and again each pixel is compared to all re-estimated centroids. Until the center 

converges, the above process is continued.  

 In the same manner C means clustering algorithm is used in paper [8] but main difference is C means is soft clustering 

and K means is hard clustering. Diwakaret.al proposed the system based on classifier; classify images of affected skin areas as 

melanoma or benign using SVM optimized by Sequential Minimal Optimization. Based on the segmentation algorithm they 

deploy the preprocessing step. The segmentation process used a dilation method for removing noise. The features like 

asymmetric behavior, color and border irregularity are extracted from lesion image. Finally, this feature vector is given as input 

to SVM classifier, which is classifies the skin lesions.  

 A Computer aided skin cancer detection system is proposed in the paper [10].  It can be better diagnosis method than 

the conventional biopsy method. Computer based skin cancer detection is more advantageous to patients, by which patients 

can identify the skin cancer without going to hospital or without the help of a doctor. It saves a lot of time for patients. Paper 

[6] presents an automated method for melanoma diagnosis applied on a set of dermoscopy images. Features extracted are 

based on gray level Co-occurrence matrix (GLCM) and Using Multilayer perceptron classifier (MLP) to classify between 

Melanocytic Nevi and Malignant melanoma. MLP classifier was proposed for detection of skin cancer. This paper 

summarizes the some of the most important developments in neural network classification research. Specifically, the issues 

of posterior probability estimation, the link between neural and conventional classifiers, and learning and generalization 

tradeoff in classification, the feature variable selection, as well as the effect of misclassification costs are examined. We 

analyzed reports of an investigation into the application of a multilayer perceptron to the diagnosis of skin melanoma. The 

lesions are classified as either benign or malignant based on information relating to the shape of their outline. Nowadays, 

OCT (Optical Coherence Tomography) machine is used to diagnosis melanoma skin cancer very easily. Micro camera and 

small button are present, laser light is coming out from machine while pressing button, using micro camera focus the lesion 

image accurately and capture OCT images which can be visualize in the system. Dermatologists can diagnosis skin cancer 

easily.    

 

II. PROPOSED SYSTEM  

 In the proposed system recognise melanoma and Non-melanoma skin cancer. At First acquire input as skin lesion 

image follow by pre-processing (Noises are removed, conversion of RGB image to gray scale image, and hairs are 

removed).ROI is the small area of an image that want to filter. Binary mask is applied to get ROI where ‗0‘ is assigned in 

background and ‗1‘ is assigned in object (foreground). Using GLCM techniques features like colour textures, mean, 

variance, epidermal layer thickness are estimated. On the other hand, model of the trained set should be prepared based on 

DICOM records. Using SVM (Support Vector Machine) classifier compare the test data features with training data features 

finally getting output. The given below block diagram (Fig 3) represents proposed system clearly. 
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Fig.3.Block diagram 

 

A.  IMAGE ACQUISITION 

 Acquire the test data (input image) by using camera, mobile phone and also dermatoscope. Dermatoscope is just look 

like a magnifier and can take skin lesion images easily. 

 

B. IMAGE PRE-PROCESSING 

  Image pre-processing is the important step among others because Pre-processed image should be taken into further 

process. 

Image pre-processing involves three main processes 

   1) Gray scale conversion  

   2) Noise removal  

   3) Image enhancement. 

1) Gray scale conversion  

 RGB image is acquired as an input that should be converted into gray scale image because processing time of gray 

scale image is lesser than RGB image. Gray scale image pixel value ranges from 0 to 255. Where‗0‘ represents Black 

colour, ‗255‘ represents White colour. 

2) Noise removal  

Gaussian noise, salt and pepper noise and some other noises may be present in an image. For removing those noises by 

MATLAB functions. In this system median filter to remove unwanted noise 

3) Image enhancement 

 Image enhancement is to increase visibility of feature of interest. Contrast of an image is enhanced and also improves 

clarity of an image. 

 

C. FEATURE EXTRACTION 

Feature extraction is differing from other methods. In the proposed system GLCM (Gray Level Co-occurrence Matrix) 

technique is used to extract features like colour, textures, epidermal layer thickness, mean, variance, standard deviation. Using epidermis 

thickness dermatologist decides how far the cancer cell is grown in the skin layer.  
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D. CLASSIFICATION 

               Classifier is used in classification process to classify the skin cancer. In the proposed system SVM classifier is used to 

classify cancer type. It provides better and accurate results. The purpose of SVM is creating hyper plane that separates two 

classes with maximum gap between them. Finally compare the features of test data with training data and find out the result. 

 

RESULTS 
Following are the outputs of skin cancer recognition system. Result should be either Melanoma skin cancer or Non- 

melanoma skin cancer. 

Input 

Input of the cancer detection system is the skin lesion image taken as test data.  

 

                                                         
 

Fig.4 Skin lesion Image 

 

pre-processing 

  In skin cancer recognition system involves  

Step 1: conversion of RGB image into grayscale image 

   RGB skin lesion image is transformed into gray scale image having pixel ranges from 0 to 255 in the fig 5. 

 

 
 

Fig.5 Grayscale image 
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Step 2: Noise removal 

 In grayscale image, noises are present that should be removed by using MATLAB functions. In Fig. 6 Noise free grayscale is 

given                               

 

 

                                                             
 

Fig.6 Noise removed image 

 

Step 3: Hair removal 

  

   Hair presents in grayscale image that should be removed here. Enhanced and noise free image is given in Fig 7. 

 

 

 

 

                                                                            
 

Fig.7 Hair removed image 
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Segmentation  

Segmentation is important step for getting better result. Accuracy of output is determined by segmentation. Segmented output 

given below in Fig.8 

                                                            
 

Fig.8 Segmented image 

 

Feature extraction 

 Features are extracted in this process is shown in Fig.9 

 

 
 

Fig.9 Extracted Features 
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Output 

 

 
 

Fig.10 Detection of cancer type 

 

 

V.CONCLUSION 

 Melanoma and Non-Melanoma cancer detection is presented in this paper using SVM classifier. Color, texture, size, 

shape, sensitivity and specificity features are estimated using GLCM technique. In this paper Epidermis thickness value is also 

calculated using HOG (Histogram of Oriented Gradient) technique. It is the important feature to analyze how far the cancer 

cells are grown into skin layer. Based on this thickness value, doctors give effective treatment to the patients. The proposed 

system is helpful to the dermatologist for diagnosis Melanoma and Non-Melanoma cancer with high accuracy output. 
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