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ABSTRACT 
 

 
Skin cancers are the most common form of cancers in humans. Skin cancer may be Melanoma, Basal and Squamous cell carcinoma 

among which Melanoma is the most precarious. It is compulsory to recognize it in its early stage for its proper cure. To detect the 

skin cancer in its early stage an image analysis system has been developed with efficient algorithms. The image analysis module 

contains preprocessing, lesion segmentation, feature extraction, and classification. The dermoscopy image of skin cancer is taken 

and it is subjected to various pre-processing techniques for removal of noise and image enhancement. Then the image is undergone 

image segmentation using thresholding. Each image has unique features. Such features are extracted and given as an input to 

classifier. The classifier classifies the given image as Basal cell carcinoma (BCC) or squamous cell carcinoma (SCC) or melanoma. 

The classification system is based on the application of Support Vector Machine (SVM) and Probabilistic Neural Network 

(PNN).The accuracy of proposed system is calculated using different classification techniques. 

Keywords— Image segmentation, neural network, Skin cancer 

 

1. INTRODUCTION 

    Skin cancers are cancers that arise from the skin. The skin cancers occur due to the development of abnormal cells that 

have the ability to spread to other parts of the body. There are three main types of skin cancers such as basal-cell carcinoma, 

squamous-cell carcinoma and melanoma. Basal-cell cancer grows slowly and can damage the tissue around it. But they do not 

have the ability to spread to distant area. Squamous-cell cancer is more likely to spread. The basal cell carcinoma and 

squamous cell carcinoma are categorized as non-melanoma because they are not of destructive type. Melanomas are the most 

aggressive. It can originate in any part of the body that has melanocytes. Melanoma spreads through metasis and they are 

proved to be very fatal. Melanoma has more than one color and irregular edges. Greater than 90% of cases are caused by 

exposure to ultraviolet radiation from the sun. The light skin people are easily affected by skin cancer. The most common 

type is non-melanoma skin cancer, which occur in 2-3 million people per year. Basal-cell and squamous-cell cancers rarely 

results in death. Globally melanoma occurred in 232,000 people and resulted in 55,000 deaths. AS compared to all types of 

skin cancer melanoma is quite common. Early detection of skin cancer reduces the mortality and morbidity of patients. 

 

2. RELATED WORK 

Doukas et al. developed a system consisting of a mobile application to detect the moles in skin images and categorize them 

according to their brutality into melanoma, nevus, and benign lesions. As indicated by the experimental results, Support 

Vector Machine (SVM) has accuracy of 77.06%. [5] 

 

Abbas proposed an effective and simple method to detect the borders of tumors in color images. Inorder to differentiate the 

tumor from the background the system makes use of an adaptive color metric from RGB plane. Using this suitable coordinate 

transformation, the image is segmented and the tumor portion is then extracted from the segmented image and borders are 

drawn. [8] 

 

Xie et al. developed a system that uses morphological closing top-hat operator to enhance hair and applied a Statistical 

threshold to the resulted image to detect the hair regions. Then partial differential equation (PDE) based inpainting method is 

used to remove hairs. This study focuses mainly on dark hair. [9] 
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Massone et al. introduced mobile teledermoscopy: The system was designed in such a way to manage the patients with 

growing skin disease. Teledermoscopy enabled transmission of dermoscopic images through e-mail or particular web-

application. This system lacked an automated image processing module and was totally depended on the dermatologist to 

diagnose and classify the dermoscopic images. Hence, it is not considered a real-time system. [10] 

 
Ramlakhan and Shang introduced a mobile automated skin lesion classification system. The system incorporated three major 

components: image segmentation, feature calculation, and classification. Experimental result showed that the system was 

inefficient, achieving an average accuracy of 66.7%, with average sensitivity of 60.7% and specificity of 80.5%.[11] 

3. METHODOLOGY 

The methodology used in the diagnosis of skin cancer is given below, 

 

 

      

 

 

 

 

                         BCC/SCC/Melanoma 

 

Fig.1 Flowchart for the proposed image analysis system. 

 Fig.1 shows the flowchart of proposed image analysis system consisting of preprocessing, lesion segmentation, feature 

extraction and classification. 

A.PREPROCESSING: 

          The dermoscopy images consist of noise in the form of hair, bubbles etc. The presence of noise in dermoscopy images 

results in misclassification. To avoid this, images are subjected to various image processing techniques such as hair exclusion, 

contrast enhancement and image smoothening. Initially the exclusion of hair from dermoscopy image is performed using 

morphological closing operation with bicubic interpolation. Morphological closing operation is used to exclude the hair from 

lesion and bicubic interpolation is applied to fill in the hair position gaps. Bicubic interpolation fills the gaps by using the 

whole image information without any neighboring spatial dependency. After excluding the hair contrast of an image is 

enhanced by using histogram equalization and morphological filtering operation. After enhancing the wiener filter is used to 

smoothen the image.  

 

(a)                       (b)                              (c) 

Fig.2 Illustration for hair exclusion, (a) Original image, 

( B)Gray scale image, (c)Hair excluded image. 

LESION SEGMENTATION 

FEATURE EXTRACTION 

  CLASSIFICATION 

READ INPUT    IMAGE 
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B.LESION SEGMENTATION: 

      Lesion segmentation is the process of segmenting the pigmented skin lesion from the background. The segmentation 

method used in proposed system is Otsu‘s segmentation.  Otsu‘s method is finest method for thresholding the 

objects(lesions)from background skin. The input to Otsu‘s segmentation method is gray level image. Otsu‘s segmentation 

divides the input image into two classes C0={0,1,2,…t} and C1={t+1,t+3,…..,L-1.The probability of occurrence of gray level 

i is given as 

Pi= 
  

 
                                                     (1) 

Where Pi is the probability of occurrence of grays level i, ni is the number of pixels in gray level i and n is the total number of 

pixels in an input image. The probability of the classes C0 and C1 is given as 

  W0=∑    
                                                    (2) 

W1=∑      
                                                   (3) 

The mean of two classes can be computed by                 

                      µ0(t) = ∑
   

  ( )   ( )

 
                                       (4) 

                       µ1(t) = ∑
   

  ( )
   
                                                 (5) 

After applying the threshold, the edges of the output image become irregular. To smoothen the edges, morphological opening 

and closing operation is used. 

 

 

Fig.3 Segmented image 

Fig.3 shows the segmented image after applying Otsu‘s segmentation and morphological operation. 

C.FEATURE EXTRACTION: 

    Feature extraction is the important step because based on the extracted features the images will be classified. The extracted 

features should be detailed enough to be classified. By extracting features, the image data is narrow down to a set of features 

which can distinguish between three types of skin cancer. The extracted features are mean, standard deviation and shape 

features. The mean and standard deviation describes the skin pigmentation between the lesion and surrounding skin. The 

pigment transition describes the transition between the injury and the setting points of skin on each side that is the level of 

steepness. To portray the lesion shape best- fit ellipse is used. It‘s also used in calculating the degree of irregularity. The 

lesion shape feature is calculated by the variation between best-fit ellipse and lesion shape. 

                           L(S)=  
∑ ( )

  
                                               (6)                                                   

Where p is the any pixel on lesion boundary and LB represents the total number of pixels on the lesion boundary. 
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D.CLASSIFICATION: 

  Lesion classification is the final step. In order to classify an image two classification methods SVM and Probabilistic Neural 

Network are described as follows: 

A.USING SUPPORT VECTOR MACHINE: 

           Support Vector Machines are based on the concept of decision planes. Decision plane is also known as hyper plane 

that separates between a set of objects having different class memberships. The separating line defines a boundary on the right 

side of which all objects are GREEN and to the left of which all objects are RED. That is all points on one side of the hyper 

plane are classified as ‗yes‘, while the others are classified as ‗no‘. 

The algorithm of SVM classifier is given as  

1 .Definition of Classification Classes - Depending on the objective and the characteristics of the image data, the 

classification classes should be clearly defined.  

2. Selection of Features - Features to discriminate between the classes should be established using multi-spectral and/or multi-

temporal characteristics, textures etc.  

3. Sampling of Training Data - Training data should be sampled in order to determine appropriate decision rules.  

4. Estimation of Universal Statistics - Various classification techniques will be compared with the training data, so that an 

appropriate decision rule is selected for subsequent classification.  

5. Classification - Based on the decision rule, all pixels are classified in a single class. There are two methods of pixel by 

pixel classification and per-field classification, with respect to segmented areas. 

 B. USING PROBABILISTIC NEURAL NETWORK: 

 
        A probabilistic neural network (PNN) is a feed forward network, which was derived from Bayesian network and a 

statistical algorithm called Kernel Fisher discriminant analysis.  

 

Fig. 4 Architecture of PNN 

Fig.4 shows the architecture of PNN classifier. The Probabilistic neural network has four layers: 

 Input layer 

 Hidden layer 

 Pattern layer / Summation layer 

 Decision layer  

The input layer contains N nodes, one for each of the N input features of a feature vector. These nodes are fan-out nodes that 

branch at each feature input node to all nodes in the hidden layer.  
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The hidden nodes are collected in groups. It consist s of the Gaussian functions formed using set of given data points as 

centers. This layer performs an average operation of the outputs from the second layer for each class. The decision layer 

predicts the target category by comparing the weighted votes for each target category accumulated in the pattern layer and 

uses the largest vote to predict the target category. 

The algorithm of PNN classifier is given as 

    Step 1. Read input vector and feed it to each Gaussian function in each class. 

   Step 2. For each group of hidden nodes, Gaussian functional values are computed at the hidden nodes. 

   Step 3. For each group of hidden nodes, computed Gaussian functional values are feed to the single output node for that 

group. 

    Step 4. At each class output node, sum all of the inputs and multiply by constant. 

    Step 5. Maximum value of all summed functional values is found at the output nodes. 

4. EXPERIMENTAL RESULTS 

       In this section experiments are conducted to verify the performance of the proposed system. The dataset contains 200 

dermoscopic images of lesions including Melanoma, BCC and SCC. They were undergone preprocessing and segmentation. 

After segmentation the features were extracted and are given as input to different classification methods i.e. Support vector 

machine and probabilistic neural network. The parameters such as sensitivity, specificity and accuracy were calculated to 

measure the performance of two classifier. The above parameter can be calculated as:  

          Sensitivity=TP/ (TP+FN)                                           (7) 

 

          Specificity=TN/ (TN+FP)                                          (8) 

 

          Accuracy= (TP+TN)/ (TP+TN+FP+FN)                   (9) 

 

 

 

 

 

 

 

 

 

Table 1.Evaluated parameters 

 

Table 1.shows the evaluated parameters of SVM and PNN classifiers. From Table 1. it is clear that PNN achieves better 

sensitivity, specificity and accuracy than SVM classifier. 

 

 

5. CONCLUSION 

 

         An image analysis system has been designed with efficient algorithms to detect the dermoscopy images. This paper 

presents various methods for classification of skin cancer. The proposed system is evaluated on 200 images for classification 

of skin cancer using SVM and Probabilistic Neural Network. Among these two classification methods we conclude that the 

classification using Probabilistic Neural Network is better compared to Support Vector Machine. 

 

 

 

 

 

 

Classifier Sensitivity 

    (%) 

Specificity 

      (%) 

Accuracy 

    (%) 

 

SVM 

 

72 

 

80 

 

76 

 

PNN 

 

80 

 

80 

 

80 
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