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Abstract 

We present an algorithm to perform the task of detection of skin 

lesions and further processing to classify the segmented portion of 

skin lesions into different classes like Benign and Malignant. The 

proposed algorithm carries out the segmentation and detection of 

skin lesion by analyzing the boundaries of lesion regions having 

exhibited the properties of boundaries. The algorithm consists of 

different stages of operations like finding the boundaries of skin 

lesions by analyzing the pixel information gathered from images of 

a dataset. Further, the proposed algorithm finds the regions 

exhibiting the properties of boundary or edges of an object. The 

part one of the research is to determine the portion of regions with 

edges and boundaries along with convolution and subsampling. 

Part two of the proposed method is to determine the portion of 

image with up-sampling and classification by soft-max function. 

Thereby segmented portion of images are further subjected to tasks 

like features extraction and classification. The features are 

extracted from images by segmented portion are processed with 

different layers similar to VGG-16. The layers and blocks of 16 

layers together contribute to the features extraction and features 

classification of images into different classes of skin lesions. The 

proposed Full Convolutional Neural networks have achieved an 

accuracy of 81.33% on a benchmark dataset with few contribution 

towards robustness. The proposed method has out-performed the 

results of other existing contemporary methods.  

 

Index Terms: Lesion Segmentation, Features Extraction, Features 

Classification, Prediction of Melanoma. 

 

1. Introduction 

The research focuses mainly on prediction on skin 

cancer, as we are facing the problem of having an 

automated system, which does the task of analyzing 

and predicting the skin cancers in human beings, we 

are into the research arena of predicting the melanoma 

skin cancer by analyzing the medical images. The 

cancer is quite a dangerous problem in both male and 

females all over the world. Many research articles like 

[11], describes the ways of identifying the skin 

lesions. Especially the skin cancer is quite a big 

problem and challenging task for medical analysts, as 

the tissues of skin may very much closely be able to 

detect whether there is a skin disease or not at the 

early stages. If the skin cancer is predicted at the early  

 

stages by observing the sign of cancer tissue growing 

in skin, proper treatment shall be given and lives of 

those individuals may be saved. Thus, we have 

developed a new method of analyzing, understanding 

and predicting the skin cancer especially Melanoma 

Skin Cancer. 

This automated system receives an input image 

and provides whether there is any problems with 

skins, if so suggests the proper treatment based on the 

type of skin cancer observed and predicted from 

processing an image. The Skin cancer is a big 

problem for doctors and physicians to predict at any 

early stages of it, as there would not be any kind of 

information in terms of color or texture based 

information clearly visible to bare eyes, we need a 
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system that investigates and analyzes the information 

of images pixel by pixel. Thereby the problem of skin 

cancer can be visualized and appropriate steps like 

treatment can be taken.  

The full convolutional neural networks plays a 

vital role in analyzing and understanding the features 

of images that exhibits the problem of Skin cancer 

especially melanoma. The attributes like features are 

extracted with deep neural networks and features are 

subjected to the classification by soft-max, the 

problems of skin cancer shall be predicted with more 

degree of accuracy. The problem of skin cancer is 

detected and appropriate stages of skin cancer is 

predicted with deep convolutional neural networks,  

Further, the Convolutional neural network has certain 

processing layers like subsampling and convolution, 

where the resizing of images are done along with 

convolution thereby appropriate information shall be 

gathered from images. The research articles has 

presented [12] and[14] and other methods mentioned 

in [13]. The color of images represent some 

information supportive to signs of melanoma, but the 

texture combined with color together suggests 

sufficient information, while extracting the features of 

an images with high dimensional featured 

information. 

 

2. Related Work 

Segmentation of skin lesion by using bi-directional 

method [1] has suggested us to determine the region 

of lesions representing the characteristics of 

melanoma are detected with upper and lower axis, 

which has suggested to come with new method of 

identifying the regions of lesion more easily than 

other complex methods. Similarly, [5] has suggested 

us to enabled and inspired us to find a new way of 

diagnosing the skin cancer diseases with computer 

aided methods, the same task of diagnosis can be done 

with machine learning methods with different 

classifiers like SVM, Naïve Bayes and other existing 

classification methods. Some of the research article 

[4] have made a significant contribution towards 

identifying the skin lesion with less degree of 

accuracy. Thus, we have proposed a new method of 

detecting and segmenting the skin lesions from an 

image. 

Further, research articles related to classification 

of skin lesions into different classes is made with few 

significant contributions in [2], [3] to enable the 

physicians to detect and analyze the feature areas of 

image exhibiting the characteristics of melanoma, but 

those methodologies have suggested the physicians to 

make manual use of regions, where exactly the 

melanoma skin cancer is present. Thus, we have 

developed a method which does the task of prediction 

of skin cancer with fully automated approach using 

deep learning.    

  

3. Proposed Fully Convolutional Networks For 

Detection Of Lesion And Classification 

The Full Convolutional Neural Networks consists of 

two (2) parts like Part 1 contains Convolution and 

Sub-sampling layers, Part 2 consists of Up sampling 

and Soft-max function for classification of extracted 

data into different classes based on features extracted 

from an image. 

 

Part-I: Convolution and Sub-sampling 

The process of subsampling is done to extract more 

finely detailed information from an image, as these 

sampling results in extraction of more information in 

the form of features vectors. Further, the feature 

collected from individual images are subjected to 

singular value decomposition during feature vector 

representation. Thus, SVD or Singular value 

decomposition pays a vital role in extracting features 

of different parameters in the form of vectors. 

Convolution is another important strategy used in 

neural networks to find an appropriate information 

from an image in the form of weights multiplied with 

features extracted to make a system more efficient. 

Thus, combination of convolution and subsampling 

together extracts sufficient information in the form of 

vectors. The main components of this part I consists 

of convolution done using ’*’, kernels, with features 

of every individual layers as per (1). 
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Initially, the Given RGB image is converted into Hue, 

Saturation, and Value (HSV) format to make the 

system find the pixel values easily and characteristics 

of every individual pixels based on the nearest 

neighbors of central pixels of an image within a 

kernel of different subsampling sizes. We have 

adopted two techniques like augmentation and 

learning to detect and identify the features of images 

of medical data. We have trained our proposed system 

with the concept of VGG-16 network of data 

networks on a large image database. 

 

Part-2: Up-sampling and Soft-max 

The up-sampling together with soft-max function 

performs the task of training and classification of 

images into different classes, as there would be a 

layers specifically meant for sampling of features 

obtained from other upper or previous layers. Thus, 

we have a up-sampling with soft-max function that 

does the task of training along with classification. The 

purpose of using up-sampling is to enable the system 

gain enough information during training stage of 

every images of a dataset and later to classify the 

images into different classes. 

 

Performance Evaluation 

Some of the parameters considered for evaluation of 

performance metrics are sensitivity, specificity, 
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accuracy, precision and recall are few parameters 

considered for evaluation of performance of proposed 

method with respect to the other existing 

contemporary methods 
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It is clear from the above equation (3) and (4) that the 

precision and recall are essentially required to assess 

the degree of accuracy of segmentation of medical 

images based on the ground truth results provided by 

the physicians. The sensitivity and specificity 

parameters provided in (5) and (6) are sufficient 

enough to determine the accuracy of classification of 

medical images into different classes like Benign or 

Malignant.  

 

 
 

Figure 1: Images of a dataset exhibiting melanocytic 

lesions 

 

4. Results 

The detection of skin lesion is vital in analyzing and 

predicting the skin cancer, over segmentation may 

cause unpredicted results and under segmentation 

makes the system[8], [9], [10] with lack of accuracy. 

Thus, we need a system that is trained with sufficient 

information as such the details of images are extracted 

suitably and appropriate predictions are to be made 

with different classifiers with different classes like 

Benign or Malignant. 

 

It is clear from the below Fig.1 that one of the images 

of a dataset is very clearly describing how well the 

proposed method has segmented the lesions and 

classification is made with it. 

 

 
(a) 

 

 
(b) 

 

Figure 2: The detected lesion in the form of irregular 

shapes. (a) an image of a dataset exhibiting the 

characteristics of lesion and its is detected with 

proposed method. (b) indicates the detection of lesion 

with our proposed convolutional networks method. 

The regi 

on of skin lesion of black color is segmented and 

detected during the process of classification. 

 

 
 

               (a)                            (b)                              (c) 

 

Figure 3: Proposed method with different stages like 

(a) input images fed to the system. (b) Representing 

the binarization of an input image. (c) Presents the 

detection of skin lesions with our proposed method. 

 

The fig.3 shows the different stages of segmentation, 

which includes preprocessing, binarization and 

detection of melanoma skin cancer region with region 

of interest. 
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Table 1: Representation of erected methods vs. other 

contemporary methods in term of a metric sensitivity 

and specificity. 

 

N

o 

Methods Sensiti

vity 

Specifi

city 

1 X. Li et.al [2] 78.94 81.32 

2 N Tajbaksh [5] 79.31 84.67 

3 Z Gu et.al [9] 80.15 85.63 

4 W Shao et.al [21] 84.76 88.96 

5 Proposed FCN 

based Skin 

Lesion 

Detection and 

Prediction 

90.15 89.68 

 

Detection of lesions of irregular shapes are predicted 

accurately with proposed full convolutional neural 

networks has led to the task of extracting the feature 

like ABCDE of skin. Thus, by extracting the ABCDE 

features in addition to various other vital features of it. 

A-Asymmetry, B-Border, C-Color, D-Diameter, and 

E-Evolving. The degree of accuracy shall be seen 

in[6] and [7]. 

 

Table 2: Representation of erected methods vs. other 

contemporary methods in term of a metric 

Segmentation Accuracy with ground truth results 

 

It is evident from the above table 1 and table 2 that the 

metric sensitivity vs. specificity is more essentially 

required for measuring the effectiveness of the erected 

method with respect to the contemporary methods. 

Further, Accuracy is another metric used to measure 

the efficiency of the emulated approach vs. other 

recent methods. 

 

 
(a) 

 

 

(b) 

 

Figure  4: Detection of lesions with our proposed 

method with different parameters like Asymmetry, 

Boundary, Color, Diameter and Evolving are shown 

below. 

 

 
 

Figure 5: The result of processing of image of fig.1 on 

proposed method 

 

5. Discussion 

The proposed method shall be visualized in two 

phases, phase 1with segmentation or detection and 

phase 2 classification of skin lesion into different 

classes based on features collected from features 

extraction. The degree of accuracy of segmentation is 

determined by comparing the segmented portion of an 

No Methods Accu

racy 

1 X. Li et.al [2] 80.16 

2 N Tajbaksh [5] 83.47 

3 Z Gu et.al [9] 88.91 

4 W Shao et.al [21] 89.72 

5 Proposed FCN based Skin 

Lesion Detection and 

Prediction 

90.67 
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image with ground truth, where the ground truth is the 

actual area of lesion and segmented portion of skin 

lesion is the automated output of a system, thus, the 

system will be able to compare the degree of accuracy 

of segmentation with ground truth results provided by 

physicians. Phase 2 includes classification of results 

into different classes like Benign or Malignant, where 

Benign indicates there is no cancerous tissues found 

on skin region and Malignant represents that there is a 

sign of cancerous tissues in images. The classification 

of images into different classes is subjected to 

verification with actual information provided along 

with the dataset to measure the degree of accuracy. 

 

6. Conclusion 

The proposed research wok has focused on 

segmentation and classification of detected object into 

two (2) different classes like benign or malignant. The 

Benign indicates the detected portion of skin is not 

harmful, whereas the Malignant indicates that there is 

a risk of presence of melanoma skin cancer tissues. 

The proposed method not only focused on features 

like texture, it has also focused on various other 

features like Asymmetry, Boundary, Color, Diameter 

and Evolving are some of the features considered for 

prediction of skin lesion into two different classes. 

Thus, the proposed method has yielded a good 

accuracy of 81.33% over a bench mark images of a 

dataset.   
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