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Abstract— One of the major disease facing today is cancer. 

There are different types of cancers lung cancer, breast 

cancer, skin cancer etc. Detecting skin cancer using machine 

learning algorithm is more accurate and faster than detecting 

manually. The performance of the cancer detection varies 

based on the input image and the algorithm used to classify 

the image. Major algorithms in machine learning that used in 

skin cancer detection was support vector machine, decision 

tree and k-means clustering algorithm. 
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I. INTRODUCTION 

Skin cancer is the dangerous disease affected on skin. The 

main category of skin cancer is melanoma. If the melanoma 

is not identified and treated early it can be cured. Most 

dangerous type of skin cancer is melanoma. The symptoms 

of skin cancer are skin lesions, asymmetry, border, color, 

diameter and evolving. Skin cancer is one of cancer increase 

every year. Now the skin cancer detected manually. Manual 

skin cancer detection is time consuming and not accurate. So 

detect skin cancer automatically. The automatic skin cancer 

detection implemented using different image processing and 

machine learning algorithm. The machine learning algorithm 

is used to classify the given input image is malign or not. In 

this paper compare the performance of the different machine 

learning algorithms that used to detect the skin cancer. 

II. MOTIVATION 

During recent decades, the incident of malignant melanoma 

form of skin cancer has been raised. In 2010, the American 

Cancer Society presented around 68,130 new incidents of 

skin cancer in USA. Skin cancer has become a common 

cancer in many countries especially in Australia in ages 

between 15- 44. The persistent raise of skin cancer in the 

worldwide, the high medical cost and death rate have 

prioritized the early diagnosis of this cancer. 

 There are two reasons which make the early 

diagnosis of skin cancer. First one is, the diagnosis of skin 

cancer is very simple because to its localization on the skin. 

Anyway melanoma is more presumably to metastasize and 

propagate to other organs in comparison with other skin 

cancers. Secondly, the anticipation of melanoma is strictly 

relevant to its thickness. In early stages in which the thickness 

is less than 1 mm, the melanoma can be cured successfully. 

However, it is not very obvious to detect the melanoma in 

early stages even by experienced dermatologists. 

 The significant interest has been raised in computer-

based detection of skin cancer. The purpose of such automatic 

skin cancer detection systems is to provide second opinion on 

diagnosis with less error and higher accuracy and reliability 

than the results achieve normally by a human expert. Many 

investigations have been developed in automated detection of 

melanoma skin cancer. The potential advantages of such 

studies are significant and incalculable. Moreover, the 

difficulties entangle are a lot, and the new contributions in the 

area are highly appreciated. However, it is extensively 

acknowledged that the more trustful and reliable detection 

systems require higher accuracy. 

III. LITERATURE SURVEY 

Suganya R proposed skin lesion detection and classification 

[1] system for dermoscopy images. Skin cancer is a deadly 

disease it’s early detection and prevention are essential. To 

classify the skin lesions in accurately an automatic Computer-

Aided Diagnosis (CAD) for dermoscopy images are needed. 

The lesion segmentation is important for classification. In this 

method [1] K-means clustering is used for segmentation. 

Lesion is segmented and extracted the features like color, text 

and shape. Many methods are used for classification but they 

focus only on melanocytic skin lesion i.e detecting melanoma 

only. The support vector machine (SVM) classifier was used 

for classification of skin lesions such as Melanoma, Basal cell 

carcinoma (BCC), Seborrhoeic keratosis (SK) and Nevus. 

The dataset collected from Dermweb. Support vector 

machine classification method has achieved better accuracy 

as compared to others classification technique. Sensitivity 

measures the percentage of correctly classify the skin cancer 

if it was true positive. Specificity measure the percentage of 

correctly classified the negative as true.  

 P. B. Manoorkar et al. proposed human skin disease 

analysis system [2] for detecting any type of skin disease. 

First measure four parameter of both normal and affected skin 

of different skin diseases and their reading are store in 

database. Use the readings from the database plot graph and 

analysis of changes in impedance with respect to frequency 

both in normal skin and affected skin. In above readings 

frequency varies from 40 kHz to 420 kHz and measure 

different parameters. This method follows for different skin 

diseases (Leprosy, Albinism, Folliculate, Impetigo etc.) 

different age group and analyses four parameters. Compare 

magnitude value of normal skin and disease skin, from that 

normal skin magnitude is comparatively higher than disease 

skin. This impedance measurement technique is noninvasive 

and simple method to measure skin impedance and diagnose 

different skin activity, skin diseases and cell activity. Values 

of magnitude, real, imaginary and phase indices are 

statistically different over normal and affected skin. No 

significant differences are found in real value. Differences 

may result because affected skin may be better irrigated by 

the local blood supply than normal skin. The nuclei of BCC 

cells tend to be larger and the intercellular spaces are smaller 

than normal skin. These structural differences appear to cause 

measurable differences in the real, imaginary and impedance 
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of the tissue as a function of frequency. Different methods to 

diagnose skin disease are costly, time consuming and require 

special dermatologist. Very low powers, low cost and 

portable are the main compensation of the bio impedance 

method. 

 From experimental results, concluded that the 

system is ne changes in impedance value with respect to 

frequency of normal and affected skin for different skin 

diseases. The prototype which operates in the frequency 

range 1 kHz to 1. Efficiency of system to diagnose normal 

and affected skin of different skin disease is nearly 75%.  

 Hiam Alquran et al. proposed a system for 

melanoma skin cancer detection [3], Melanoma skin cancer 

detection at an early stage was crucial for an efficient 

treatment. Recently, the most dangerous form of skin cancer 

among the other types of skin cancer is melanoma because it's 

much more spread to other parts of the body if not detected 

and treated early. The non-invasive medical computer vision 

or medical image processing plays significant role in clinical 

diagnosis of different diseases. Such techniques provide an 

automatic image analysis tool for an accurate and fast 

evaluation of the lesion of the cancer image. Different steps 

of the skin cancer detection system are collecting dermoscopy 

image database, preprocessing, segmentation using 

thresholding, statistical feature extraction using Gray Level 

Co-occurrence Matrix (GLCM), Color, Diameter, 

Asymmetry, Border etc., ABCD feature selection using 

Principal component analysis (PCA), calculating the total 

Dermoscopy Score value and then perform classification 

using machine learning algorithm, Support Vector Machine 

(SVM). The results show that the system achieved 

classification accuracy of 92.1%. 

 R.S. Shiyam Sundar et al. proposed a performance 

analysis of melanoma detection system [4], Due to the 

exposure of ultraviolet light from the sun into skin, the rate of 

patients with skin cancer increased. The earlier detection of 

the skin cancer plays an important role in diagnosis and 

treatment. A system called MCSVM classifier algorithm for 

early detection and classification. The proposed algorithm is 

applicable to all five types of melanoma skin cancers and the 

obtained results are segmented to find region and area of 

abnormality. The five different skin lesions are Solar 

Keratosis or actinic keratosis, Basal Cell Cancer, Nevocytic 

nevus, Squamous Cell Cancer, Seborrhoeic Verruca. The 

system uses an automatic procedure, where the queried 

images are grouped and matched with higher probability class 

or type to classify the type of melanoma. The powerful tool 

for solving classification problem is multi class support 

vector machine. The algorithm is working based on learning 

of each stage with training sample. The color and texture 

features are extracted; such features are gradient, contrast, 

edges. The system contains an image database. The image 

database contains the all five types of melanoma for testing.  

 Ramlakhan et.al [5] proposes a model of melanoma 

identification automation system for smart phones based on 

android. The proposed system has of three steps image 

segmentation, feature extraction, and classification. After 

converting image lesion to a monochrome image the contour 

of the lesion is detected. After all features are extracted they 

are given as input to the KNN classifier. The experimental 

result shows that this system is works efficiently with 

accuracy of 66.7%. The classification color features are 

normalized by dividing the mean and standard deviations by 

100. The shape features are calculated have maximum 

possible values of 1. Thus all classifier features have values 

between 0 and 1. K=3 was used in the OpenCV k-NN 

classifier due to the small dataset. The total processing time 

was under 2 seconds for images around 100KB in size and 

approximately 5 seconds for images around 700KB. Better 

adaptive algorithms can be developed to improve the 

accuracy of finding lesion boundaries. To improve the 

performance of the classifier implements the measures of 

shape asymmetry as a feature. Different features such as 

relative color, found by subtracting normal skin color, as well 

as the use of a different color space such as YUV would be 

investigated to determine their usefulness. 

 Soumya et.al [6] proposes advancement in earlier 

detection of melanoma using the color correlogram and 

texture analysis. Bayesian classifier is used to detect the 

abnormal skin cells with color correlogram and SFTA feature 

vectors. Melanoma is a most dangerous form of skin cancer 

that develops from the pigment melanocytes. Melanoma skin 

cancers are also known as malignant melanoma. Recent 

studies show that the death rates of melanoma patients depend 

on the various stages of cancer, so early detection and 

treatment of melanoma implicate higher chances of cure. 

Now most of the existing skin lesion analysis system use 

ABCDE parameters for feature extraction. But these methods 

have lot of drawbacks. So advance earlier melanoma 

detection algorithm is proposed using color correlogram and 

texture analysis. Bayesian classifier is used to detect the 

abnormal skin cells with color correlogram and SFTA feature 

vectors. The system is successfully tested with the 

dermoscopic dataset and the experimental results show that 

the combination of color correlogram and texture analysis 

give better results with an accuracy of 91.5%. 

 Diwakar et.al [7] classifies images of affected skin 

areas as melanoma or benign using SVM optimized by 

Sequential Minimal Optimization (SMO). Based on the 

segmentation algorithm they deploy the preprocessing step. 

The segmentation process used an iterative dilation method 

for removing noise from a lesion. The features like 

asymmetric behavior, color, border irregularity, and diameter 

are extracted from lesion image. Finally, this feature vector is 

given as input to SVM classifier, which is classifies the skin 

lesions. It has sensitivity of 87%. 

 Yuan et.al [8], explore and used texture information 

for diagnosing skin cancer, it's a very difficult task to 

automate the process. Their ultimate goal is to increase the 

overall decision support capability of DSS. To use texture 

information only for classifying skin lesion is the objective of 

this paper. The algorithm performance is evaluated with 

benchmarks of texture images and then it tested on 22 pairs 

of clinical skin lesion images. Our experimental results show 

that a 4th-order polynomial kernel can reaches 70% of 

average accuracy for given skin lesion image. 

 Burroni et.al [9] includes the data set of Images with 

391 melanomas and 449 melanocytic nevi. They built a linear 

classifier by using the receiver operating characteristic curves 

method to identify a threshold value for a fixed sensitivity of 

95.Method of pattern recognition; it was constructed using all 
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image features that are available and trained for a sensitivity 

of 98%. 

 Celebi et.al [10] present a learning approach for the 

detecting the blue-white veil and its related structures from 

dermoscopy images. They use a decision tree classifier 

involves pixel classification. From the lesion joined with a 

simple shape descriptor the percentage of blue-white areas 

are detected. On a set of 545 dermoscopy images this process 

yielded a specificity of 89.97%.  

 Sumithra.et.al [11] they initially filter the skin 

images to remove unwanted hairs and noise and then carried 

out the segmentation process to extract lesion areas. For 

segmentation, by initializing automatic seed points a region 

growing method is applied. Subsequently, the lesion areas 

extracted are represented by color and texture features. Using 

the extracted features SVM and k-NN classifiers are used 

along with their fusion for the classification. The performance 

of the system is tested on their own dataset of 726 samples 

from 141 images consisting of 5 different classes of diseases.  

 Mhaske et.al [12] both supervised and unsupervised 

classification is done. Neural Network, Support Vector 

Machine are using supervised learning based classifiers and 

K-means clustering algorithm is used as unsupervised 

learning based classification. The resultant accuracy is 

compared with these different classifiers. They obtained high 

accuracy by using Support Vector Machine. The accuracy 

received by K-means clustering algorithm is less than that of 

Neural Network and Support Vector Machine.  

 Shivangi et.al [13] et.al used ABCD rule o 

dermoscopy or extracting the skin lesion features. In the first 

one a tool called lesion image analysis checks is used to 

finding the ABCD features. Both of them also consider the 

size, texture and shape analysis values for segmentation and 

pre-processing. The extracted feature values are used to 

classify the image as benign skin and melanoma cancer 

lesion. In the second paper the classification is done using the 

dermoscopic score (TDS) obtained from linear equation. 

They promise accuracy of 95%.  

 S. Sujitha et.al [14] use the combination of Median 

filtering and Karhunen-Loeve transform for preprocessing 

part and for segmentation they used a combination of Active 

contours and Watershed Transformation algorithms are used 

in Segmentation process. The problems like over smoothing 

and over segmentation were solved, when this combined 

method is applied on skin lesion images. 

IV. GENERAL SKIN CANCER DETECTION SYSTEM 

 
Fig. 1: The general skin cancer detection system block 

diagram. 

The image pre-processing is an essential step of cancer 

detection. It removes noises and enhances the quality of 

original image. The main purpose of pre-processing is to 

enhance the quality of melanoma image by removing 

unrelated and surplus parts in the back ground of image for 

further processing. Best selection of preprocessing 

techniques can greatly improve the accuracy of the system. 

The objective of the pre-processing step can be achieved 

through three process stages such as image enhancement, 

image restoration and hair removal. 

 Image segmentation is the process of partitioning the 

image into multiple sections. Each section is sets of pixels, 

also known as super-pixels. The goal of image segmentation 

is to simplify the representation of an image into some other 

form. After segmentation the image is more meaningful and 

easier to analyze. To locate objects and boundaries (lines, 

curves, etc.) in images, the image segmentation scheme is 

used. Image segmentation is the process of assigning a label 

to each pixel of an image. The same labeled pixels share 

certain characteristics. The result of image segmentation is a 

set of segments of the image that collectively cover the entire 

image, or a set of contours extracted from the image.  

 Early detection of lesion is very important and 

crucial step in the field of skin cancer diagnosis and 

treatment. Feature extraction is the important step which can 

be used to analyze and extract the image properly. The feature 

extraction is based on the rule of ABCD dermatoscopy. The 

ABCD means Asymmetry, Border structure, Color variation 

and Diameter of lesion. It defines the basis for diagnosis of 

skin cancer 

A. Asymmetry 

Cancer lesions are checked for symmetry or asymmetry. If 

the lesion is Symmetric it represented by value 0, then it is 

benign (non-cancerous). For Cancerous cases asymmetry it is 

represented by value 1, it is malign. 

B. Border irregularity 

Most of the cancer lesions edges are irregular and blur. Its 

value varies between 0 - 8.  

C. Color 

Cancerous skin lesions pigmentation is not uniform it varies 

according to the skin type. The presence of up to six known 

colors are detected - white, red, light brown, dark brown, slate 

blue, and black. Its value ranges 0 to 6. 

D. Diameter 

Cancerous lesions are greater than 6mm. Differential 

structures with at least five patterns that are relevant for 

specific types of lesions. Any growth of a mole on the skin 

should be of concern. Its value ranges 0 to 5. 

 The final step of the general skin cancer detection 

system is classification. During the classification step the 

system determine the given input image is malign or not. 

There are different classification algorithms are available 

most of them are machine learning algorithm. In the case of 

skin cancer detection there are only two classes one is benign 

and other one is malign, so it is two class classification 

problems. The machine learning algorithm that are used for  
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classification are support vector machine, k means clustering, 

decision tree, Bayesian classifier etc. 

 The performance of the skin cancer detection system 

varies according to the classification algorithm. 

V. CONCLUSION 

The automatic skin cancer detection system is used to detect 

the skin cancer from the image taken by the patients. To 

improve the clarity of the image, pre-processing is done. 

After pre-processing the will be segmented using one of the 

segmentation algorithm. After segmentation the exact cancer 

affected area is determined and extract the selected features 

from it. Here use the ABCD rule of dermatoscopy. After 

extracting the features create a feature vector and form a 

dataset for classification. The end process of the system is to 

classifying the given input image into cancer image class or 

normal image class. For classification the system use one of 

the classifier from machine learning algorithm. The most 

commonly used algorithms are support vector machine, k 

means clustering algorithm, decision tree, Bayesian 

classifier. From this algorithm support vector machine is the 

best algorithm. The future work on the skin cancer detection 

system can be more accurate and efficient where the system 

can be implemented in the stand-alone mobile application, 

and, therefore, make the system more reliable and practical.  
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