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ABSTRACT 
Skin cancer is one of the most fatal disease. It is easily 
curable, when it is detected in its beginning stage. Early 
detection of melanoma through accurate techniques and 
innovative technologies has the greatest potential for 
decreasing mortality associated with this disease.  
Mainly there are four steps for detecting melanoma which 
includes preprocessing, segmentation, feature extraction and 
classification. The preprocessing stage will remove all the 
artifacts associated with the lesion. The exact boundaries of 
lesion are identified from normal skin through segmentation 
method. Feature extraction stage is used for calculating and 
obtaining different parameters of the lesion region. The final 
stage is to classify the lesion as benign or malignant.  In this 
paper different types of segmentation methods and 
classification methods are described. Both of these stages are 
accurately implemented to reach the final detection of the 
lesion. 
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I.   INTRODUCTION 
Melanoma is the most dangerous form of skin cancer.  It often 
appears like moles; some develop from moles. If melanoma is 
recognized and treated early, it is almost always curable.  This 
cancer can advance and spread to other parts of the body, 
where it becomes hard to treat and can be fatal. So it is very 
important to detect melanoma in its early stage. It is a cancer 
begins in the melanocytes. In 2016, an estimated 76,380 of 
these will be invasive melanomas, with about 46,870 in 
males and 29,510 in women. Melanoma can be classified 
as two such as malignant melanoma and benign melanoma. 
The most aggressive form of melanoma is malignant 
melanoma. Benign melanoma can identified earlier and can be 
cured easily. Melanomas can develop anywhere on the skin. 
Early detection is one of the important things that could save 
life. 
 
A number of studies using different technologies are being 
conducted around the world for the early detection of 
melanoma. Dermoscopy is also known as dermatoscopy or 
epiluminescence microscopy is a method for obtaining a 
magnified and illuminated image of a region of skin for 
increased clarity of the spots on the skin. Dermatoscope is the 
instrument used for this purpose. These are mainly of two 
types such as contact and non-contact type Dermoscopy 
images, because of their illumination and magnification, are 
widely used in the analysis and examination of skin lesions. 
There are many methods which will be helpful for the early 
detection of the melanoma. Normally there are four steps  

 
 
which help to detect melanoma in clinical images. The first 
step is preprocessing stage; this will remove all the artifacts, 
hairs and other noisy effects from the clinical image. Different 
filters can be used in this purpose. The second stage is the 
segmentation stage. Here  the input image is portioned into 
lesion region and normal skin. That is this stage identifies the 
correct boundary in the given image. The third step is the 
feature extraction stage. This stage will collect the different 
characteristics or features of the lesion such as size, color, 
area etc. The final step is the classification stage. In this stage 
the classifier had to identify the whether the lesion is in 
benign stage or malignant. This paper gives the details of 
different methods used in the segmentation stage and 
classification stage.   The Figure.1 shows block diagram of 
the concept. 
 
II. EXISTING STANDARD TECHNIQUES 
In the following section, we have described different type of 
methods used for the segmentation stage as well as the 
classification stage. These methods are very useful for the 
detecting melanoma. 
 
A.  Segmentation Techniques 
Segmentation stage is one of the important stages in the 
detection of the melanoma. Since it help to detect whether 
the given lesion is healthy skin or affected skin region.ie, it 
will identify the correct boundary in the lesion. It is the 
process of dividing an image into meaningful sections, such 
that the required region is segmented, from which we can 
infer the relevant information for remaining processing. This 
stage will give   results to the following feature extraction 
stage. Hence the correct boundary detection is essential. 
 
1.Segmentation based on thresholding: Thresholding is the 
one of the important method used in the detection of 
melanoma without any human interference. The borders lines 
are less thick when compared to border drawn by 
dermatologist. Hybrid thresholding can be classified into two 
classes; such as global thresholding and local thresholding. [1] 
 
•Global Thresholding:  It is the method to identify the 
appropriate boundary based on computations and 
morphological order. Whereas, the local thresholding is the 
method for optimal color channels that used to extract border. 
[2] 
 
•Iterative Thresholding: This type of segmentation method 
is extracted based used for intensity images. The 
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RGB image is used to convert into HVC color space. The 
image is then reconstructed to intensity image. Then particular 
image will be rescaled with grey level histogram. The next 
step is to calculate degree of certainty of pixel based on the 
binary image. Binary images are attained by calculating the 
threshold values. The simple union operation is performed to 
obtain the ultimate lesion.[2] 

 
Fig. 1 Block Diagram 

 
2. Iterative segmentation: In this segmentation method, the 
border of image is detected by checking the whole image. 
The first step applies noise suppression method. This step is 
used to remove the unwanted hair present on the skin. The 
second step smoother the process which will minimize the 
background noise by clearing the lesion on the skin. The 
calculation of the median values will results the correct 
border of lesion. The next step is a iterative scheme used to 
detect the differentiate the lesion from the skin. ISODATA 
algorithm is used to obtain the perfect threshold value from 
the pixel values of the image.[2] 
 
3.Colour Space Optimization Segmentation: This method 
is used to differentiate color channels that present in a lesion. 
This segmentation method mainly consists of seven steps. Hair 
removal is the first step in which thin hair will be removed by 
the median filter and thin hair will be removed by 
morphological operations. 
 
4.Segmentation based on edge detection: Edge is the 
important part of an image which gives different information 
about the object in the image. It can be referred as a group 
of connected pixels which will be present on the boundary 
line of an object. The edge points differentiate two regions in 
an image having different grey values. Such detection is the 
essential step for the identification of the perfect boundary. 
This segmentation method depends on the structural format of 
the image. The edge detection can be computed based on the 
intensity variations of the image. The intensity variations of 
the image are calculated by the gradient of the image.[1] 

5. Properties. Every pixel is assigned to a particular region or 
object. Region based segmentation method has the merits such 
as algorithms which is less complex and immune to noise. 
Edge detection segmentation method separate the images 
based on the sudden changes in the intensity value near the 
edges while the region based segmentation method separate 
the image regions which are identical based on predefined 
criteria.  In region- based segmentation method, the pixels 
corresponding to particular items are identified and noted. 
This method values attention to convenient threshold 
techniques.[1] 
 
6.Co-operative neural network segmentation: The lesion 
borders are differentiated from the skin using different 
training sets. Neural networks are used to detect edges of 
the lesion. To reduce the noise contents low pass filters and 
averaging methods are used which results in a précised edge 
detection. Maximal threshold values are calculated to merge 
the different outputs from the edge maps. The final step is 
the post processing stage to remove the unwanted objects 
from the lesion region.[2] 
 
7.Watershed  segmentation:  It  is the automatic  lesion  
border  segmentation  met hod.  The detection errors are 
reduced by the Edge Object Method (EOV) and neural 
network classifier. The edge object method is used to 
remove the blobs close to lesion method. First pass in 
segmentation is developed from neural network classifier. To 
reduce false positive areas from lesion different noise removal 
methods are used.[3] 
 
8.Otsu’s  method:  It  is the one of the earliest  method for  
automatic segmentation.  This  method divides the 
foreground and background of the skin lesion. In this method 
the image is converted from grayscale to binary form. By 
calculating the pixel levels check whether the values fall on 
background or foreground side.[2] 
 
9.Deep learning based method: This is the most recent 
method for the segmentation. Here guided filter is used for 
preprocessing stage. The goes for the patch extraction. Here 
local and global patches are extracted. These are given to 
convolution neural networks. This method has high accuracy 
and sensitivity.[4] 
 
10.Segmentation based on clustering: Segmentation is the 
process by which an image is divided into two or more region 
of interest. Segmentation splits image into different regions by 
combining pixels having similar characteristics or properties. 
Clustering methods are type of methods in which grouping 
data items based on their similarities. Clustering is clear 
method for grouping objects or patterns. There are two types 
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of clustering methods k means clustering and fuzzy clustering. 
 
• K-means Clustering: K means algorithm is also known as 
conventional hard clustering. It is one of easiest 
method for clustering. Here k number of clusters are made 
from the image by grouping n number of pixels where k is a 
positive integer and k<n. Each cluster contains exclusive 
datasets. In this algorithm, first step is to determine k number 
of clusters and k clusters centre is identified randomly. Then 
next step is to calculate distance between each pixel value and 
cluster centre. The pixel having smallest distance towards 
centre cluster be allotted to that cluster else grouped to 
another cluster. This process continues until all the central 
clusters converge. This segmentation method results are very 
hard to find due to spatial resolution, overlapping intensities, 
poor contrast and effect of noise.[1] 
 
•Fuzzy Clustering: It is a unsupervised method for the 
analysis of the data. It is also called as soft clustering. 
Here the objects which are at the boundaries between the 
different classes are not forced to belong to any particular 
class. Instead of it membership degrees such as 0 or 1 are 
given which indicates the partial membership to different 
classes. In this method membership values are given to the 
training vector rather than direct allocating to a specific 
cluster. This method is an accurate and robust method for the 
image segmentation.[1] 
 
B.  Classification Techniques 
The last and final stage of skin cancer detection is 
classification. It detects the lesion whether as a benign or 
malignant melanoma. The important methods are described in 
below. 
 
1.KNN Classifier: KNN classifier is defined as K-Nearest 
neighbour classifier. It needs mainly two types of data sets 
they are training set and test set. The main feature of this 
classifier is that it has high efficiency of recognition. Many 
distance function have been proposed for the task of KNN 
classification such as Euclidean distance, Squared Euclidean 
distance, Minkowski distance, Manhattan distance. In this 
paper author uses the Manhattan distance, since it is the 
distance function that calculates very quick. The important 
function of the K- NN classifier is to classify a new object 
based on the available attributes and training samples. When 
a new sample is given, the classifier will find the K 
neighbours closest to the new sample and looks for the 
similarities in the distance value calculated.[6] 
 
2.AdaBoost  Classifier:  AdaBoost  classifier  is an  eminent  
method  for  melanoma classification.  It  can easily classify 
the skin lesion is malignant or benign. It classifies the 
features based on the weights of the parameters rather than 

sampling.  For obtaining  a strong  classifier, the output of 
the other  learning  algorithms (weak learner’s) is combined 
into a weighted sum that represents the final output.  The 
individual learners will be weak but performance of each one 
will be somewhat better than random guessing .hence the 
final classifier will be stronger. This classifier is sensitive 
towards towards noisy data and outliers. There are different t 
types of adaBoost algorithms   and herein this paper mainly 
3 types of them are used namely Real, Gentle and Modest 
AdaBoost algorithms.[5] 
 
3.Hybrid AdaBoost classifier: As the name indicates, 
Hybrid AdaBoost classifier stands for combination of the 
SVM with AdaBoost classifier. Here system is used as base 
classifier and trained by the Gentle AdaBoost classifier. The 
kernel function will be boosted by Adaboost classifier and it 
will boost the weight vector of training dataset. AdaBoost 
classifier updates the kernel function σ periodically and it 
will boost the weight vector of the training dataset.  It has 
one of the highest classification accuracy. 
 
4.Adaptive neuro-fuzzy inference system (ANFIS): There 
are 15 inputs and two outputs. Fifteen features of each image 
is taken and it is given as input. By triangular membership 
functions are used to fix the range. Here three linguistic levels 
such as Low, Medium and High are used. Fuzzy logic has the 
ability to change the qualitative aspects of human knowledge 
and insights into the process of precise quantitative analysis. 
However, it does not have a defined method that can be used 
as a guide in the process of transformation and human thought 
into rule base fuzzy inference system (FIS), and it also takes 
quite a long time to adjust the membership functions 
(MFs).This classifier consist of mainly two sections fuzzy 
interference system and adaptive network. FIS will work 
when the input that contains the actual value is converted into 
fuzzy values using the fuzzification process through its 
membership function. The adaptive network consists of 
number of adaptive nodes interconnected directly to each 
other. Each node has different functions and tasks, and the 
output depends on the incoming signals and parameters that 
are available in the node.[5] 
 
5.Deep learning based neural networks (DLNN): The 
network consists of 15 input neurons, 3 hidden layers and 2 
output neurons. ANN (Artificial Neural Networks) provides 
good accuracy with single hidden layer however it requires 
numerous data set for training with better accuracy. DLNN 
contains many hidden layers. DLNN is not trained with target 
output. DLNN is trained with given input dataset and will 
increase the accuracy. It depends on input.[5] 
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The table.1 below shows the comparison and features of different segmentation methods. 
 
 

NAME DESCRIPTION MERITS LIMITATIONS 
Thresholding technique Used to identify the region with 

variations in the intensity values. 
It is useful when objects in 
the image is lighter than 
background 

1) It cannot applied to image with no 
uniformity. 
2) Not applicable to images with broad 
valley. 
3) It is affected by noise. 

Region based technique This method divides the  image 
into regions having similar 
features 

1)This method is applicable 
for real time systems 
2) Less sensitive towards 
noise. 

It is expensive method. 

Clustering technique It splits the image into two or 
more groups based on region of 
interest 

1) Useful for real time 
systems. 
2) Use of membership 
functions for obtaining good 
results. 

In fuzzy clustering method finding 
membership function is not an easy 
task. 

Edge detection 
technique 

Accurate boundary detection by 
using the edge details. 

1) Only less amount of data 
needs to be processed. 
2)Irrelevant data’s are 
removed 

1) Noise affects the performance of 
the system. 
2) Not suitable for the images having 
large number of edges. 

Neural network 
technique 

This method is mainly depends 
on the simulation of learning 
process used for decision making. 

No requirement of any 
complex programs 

1) Required more time for training. 
2)Initialization can affect the results 

Watershed technique It is a type of region growing 
method based on an image 
gradient. 

Identification of accurate 
boundary 

Chances for over segmentation. 

Otsu’s method It is a widely used thresholding 
algorithm for reduction of gray 
level image to binary form. 

1) Easy and fast method. 
2)It minimizes the intraclass  
variance between black and 
white pixels 

Highly sensitive to noise. 

Deep learning based 
method 

Most recent method which will 
detect 
the boundary using patches and 
convolutional neural networks. 

1) No problem of bad 
contour detection. 
2) High accuracy and 
sensitivity. 

Time consuming method. 

Iterative segmentation Boundary detected by observing 
the full image. 

1) Noise effects are 
removed. 
2) Computation time is less 

Problem of splitting and merging the 
image 

Color Space 
Segmentation 

It is used to differentiate the color 
channels from the lesion. 

Accurate boundary 
detection. 

Time consuming method 
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III.   CONCLUSIONS 
Skin cancer is a type of deadly disease. The early detection 
of the disease is important for successful treatment. Because  
the dermoscopy images  are  easily  available  and   less  
expensible.  Various  image  processing  methods  and 
machine learning algorithms can be applied to detect the 
melanoma. In this paper different methods for the 
segmentation and classification stages are described. These 
methods are very important to detect the presence of 
melanoma. The segmentation step will give the correct 
boundary of lesion from normal skin which is very 
important. Then last and final stage of the detection is 
classification stage. This will identify the lesion is a benign 
or malignant stage. 
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