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Abstract: Scientists have been trying to implement traditional 

methods around the world, particularly in developing countries, to 

reduce the death rate of skin cancer in humans. The scientific 

term is named as melanoma. But this effort always working hard 

as the system is costly, the low availability of experts and the 

conventional telemedicine. There are three types of skin cancer: 

basal cell cancer (BCC), squamous cell cancer, and melanoma. 

More than 90% of human is affected by ultraviolet (UV) radiation 

exposed to the sun. In this research, a skin cancer detection system 

(BCC) is designed in MATLAB. The images going to different 

processes such as Pre processing, feature extraction and 

classification. In pre-processing K-mean clustering is applied to 

determine the foreground and background of an image, since 

some part of background appear in the image after K-mean. 

Therefore, to resolve this problem Particle Swarm optimization 

(PSO) is applied. The segmented image features are extracted 

using Speed Up Robust Features (SURF), this helps to enhance 

the quality of the image. The Artificial neural network (ANN) is 

trained on the basis of these extracted features. To determine the 

efficiency of the system, the images are tested and performance 

parameters are measured. The detection accuracy determined by 

this model is about 98.7 5 is obtained. 

 

Index Terms: Skin Cancer, K-mean, PSO, SURF, ANN 

I. INTRODUCTION 

Skin cancers are the type of cancers which is originated 

from the human skin. Skin cancer is associated with the 

development of abnormal cells that have the capability to 

spread in the entire body. The skin cancer is mainly 

categorized into three different types namely; Basal Cellular 

Cancer (BCC), Squamous Cell Skin Cancer (SCC), and 

melanoma [1]. Melanoma, also known as malignant among 

these species, and is a type of cancer that occurs from cells 

containing pigment, also named as melanocytes. Melanomas 

are commonly found in the skin but rarely appear in the 

mouth, and in the eye. Women generally find this type of 

cancer on their feet, whereas in men there are found on the 

back[2].Most of the time these start from a molewith a 

change in size, irregular edges, colour change, itching, or 

changes in skin colour. 

The utmost cause of melanoma is the effect of UV in 

low-level skin pigment. The resources of UV might be from 
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sun rays like as tanning on the human skin. But 25 % of the 

patient are suffered from skin cancer due to the formation of 

the mole [3]. The person with multiple models, the 

background of the patient which is being affected by skin 

cancer and having the less immune system have also 

increased the factor of risk. The doctors diagnose skin cancer 

through the biopsy process, and analysis of any skin lesions 

with signs of potential cancer has been performed[4]. 

About 232,000 people around the world, who are affected 

by skin cancer,appeared in 2012. About 59,800 people were 

died that resulted in an active disease of about 3.1 million in 

2015. Also in Australia and New Zealand have the highest 

rates of melanoma in the world [5]. There are high rates in 

Northern Europe and North America, and Europe is relatively 

low compared to Asia, Africa and other Latin American 

countries. Melanoma is more common in gents than Females. 

Melanoma has become more popular in areas with white 

population since the 1960s [6]. 

 

 
Fig 1: Skin Cancer 

There are a different technique in the detection of cancer 

among them Dynamic thermal imaging (DTI) is the most 

common technique due to its rapid, accurate and non-imaging 

method for detection of skin cancer [7].  

 

In this, there is a cooling of the lesion and thermal recovery 

is a monitor with the help of infrared imaging. After that 

thermal recovery curves of the suspected lesions are then 

utilized in the context of 

regular time detection theory 

for the formation of an 
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optical statistical decision rule due to this the sensitivity of 

the method is to be maximum for every prescribed 

false-alarm probability [8].This research is helpful in those 

areas where the high qualified doctors are not available like 

in the rural area. Therefore, this system helps people to save 

their lives by detecting basal cell carcinomas at their earlier 

stage. The work performed by various authors in this field is 

described in the following section. 

II. Related Work 

Sheha, M. et al. (9, 2012) have employed an automated 

method for the diagnosis of melanoma which has been 

implemented to a group of dermoscopy images. The resulting 

features are based on the use of the gray level 

synchronization matrix (GLCM) and Multilayer perceptron 

classifier (MLP) to differentiate the Melanocytic Nerve from 

Malignant melanoma. The MLP classifier has been utilized in 

two different ways in the training as well as in the testing 

process: an intelligent MLP and conventional MLP. From the 

test results, it has been found that the examination of 

melanocytic through texture analysis process is a better 

method.The first technique, the Automation replicator is 

faster, but secondly, the default scheme provides 100% 

accuracy for the training kit and 92% for the test kit. 

Masood et al. (10, 2013) demonstrated a statistics analysis 

from the most important applications reported so far. The 

results from different classifiers have been studied to 

examine the skin lesion as well as described the 

outcomes.They offered a framework for the comparative 

evaluation of diagnostic models of skin cancer and a review 

of results based on these models. These Image-based 

computer-assisted diagnostic systems have important 

potential for screening and detection of malignant melanoma 

at an early stage. 

Åberg. P et al (11, 2005) proposed and compare the 

detection accuracy of the designed skin cancer model by 

employing impedance spectra. The presented work has 

utilized two types of electrodes and obtained the signals 

without optimization of power.Using two electrode systems, 

99 benign neves, 28 impedance of BCC and 13 Malignant 

melanoma (MM) have been measured. The classification of 

lesions has been used with Fisher's linear discriminant and 

has been evaluated using the cross-validation of 

technological sensitivity and specifications. 

Calin. M et al. (12, 2013) have employed the most 

inspected optical diagnostic scheme named as optical 

coherence tomography, fluorescence spectrometry, 

reflectance spectrometry, Raman spectroscopy, and confocal 

microscopy. Various methods have been used to assess the 

performance of this technique in the preoperative and 

postoperative diagnostics of skin cancers, using specific 

keywords and accurate access and exclusion criteria. It has 

been concluded that the optical coherence tomography 

showed promising results in evaluating deep margins of skin 

tumours and inflammatory skin diseases, but less effective in 

distinguishing premalignant malignant lesions. 

III. PROPOSED WORK 

The flow of work, which is incorporated in Digital Image 

processing is represented in the form of block diagram as 

depicted in figure 2. 

 

 

 

 

 

 

 

Figure 2: Block Diagram of proposed Skin Cancer 

Detection System 

A. Pre-processing 

Pre-processing is applied to the image in order to increase 

the quality of an image as these images have been captured in 

different lighting conditions, therefore, needs to be 

preprocessed. In this research, the separation of foreground 

and background have been performed using K-mean 

technique as shown in figure 3. It is a partitioning method, 

which groups images in such a way so that the images in a 

particular group contain minimum variations among them. If 

the variance within the group is minimized, it provides a high 

feature segmentation image.  

1. Initialize two centroids randomly within an image. 

2. Determine the distance between the every pixel element 

from the centroid and allocate each pixel to its nearby 

centroid. 

3. The centroid position can be reallocated by measuring 

the mean value of a similar group. 

4. Reallocate the novel position of the centroid within the 

same image. 

5. The case when the centroid value changes repeat the 

process until a stable centroid is obtained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: K-mean Clustered Image 

 

B.  PSO Algorithm 

To enhance the features of the image an optimization 

technique named as PSO has been applied. PSO is a swarm 

inspired algorithm used to 

resolve the complex 

problem. In PSO, a threshold 

value is defined on the basis 
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of which the space with background has been replaced with 

the foreground so that the skin cancer can be detected 

properly. The image obtained after PSO is shown in figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Segmented Image 

As shown in figure 4, The black colour (background) of an 

image is replaced by the pixels of the same test image so that 

the classification can be done with high accuracy. 

C. Feature Extraction (SURF) 

The aim of using feature extraction is to reduce the size as 

well as to find the appropriate features from the image. In this 

research, SURF is used as a feature descriptor to extract 

features from the segmented image. This algorithm works in 

three different phases such as detection of interest point, 

description of local neighbourhood and matching. The 

desired points are extracted as per the Hessian matrix. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: SURF Extracted Features 

 

D. Classification (ANN) 

During the training section, the segmented images are used 

as an input to the classifier to train the system with high 

accuracy. The training of ANN during experimental work is 

shown in the figure 6. 

 

 
Figure 6: ANN Training Structure 

 

The training of the designed “Skin cancer detection 

system” using ANN is shown in figure 6. The extracted 

features are provided as an input to the ANN layer, which is 

then modified using a number of neurons so that desired 

results can be obtained. The trained structure is stored into the 

database and during testing, the matching is performed to 

identify the skin cancer. If the features are matched with the 

stored data, then the lesion on the skin is affected by cancer 

otherwise considered as a normal node. 

IV. Results and Discussion 

To measure the efficiency of the designed system, the 

performance has been determined in terms of different 

parameters such as TPR, FPR, Precision and Accuracy. The 

parameter's value examined for 5 number of different test 

samples are listed in the table I. 

 

Table I: Computed Parameters 

Number 

of Test 

Samples 

TPR FPR Precision Accuracy 

1 0.957 0.092 0.963 99.17 

2 0.945 0.074 0.973 98.18 

3 0.931 0.068 0.984 98.18 

4 0.939 0.079 0.988 98.23 

5 0.973 0.046 0.951 99.83 
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Figure 7: TPR 

The TPR of the proposed work is shown in figure 7. From 

the figure it is clear that the TPR for five numbers of samples 

increases. It is minimum for sample 1 and maximum for 

sample 5.  

 

 

The maximum value of TPR represents that the samples 

are detected with higher accuracy. The average rate 

determined for five numbers of samples is 0.949. 

 

The graphical representation of the false positive rate for 

the proposed model is shown in figure 8. The average value 

of FPR determined for five different test samples is 0.071, 

which is very much less compared to the TPR rate, this 

indicates that the design model providesa false result for very 

few samples. That is out of 100 test samples 93 samples are 

detected accurately. 

 

 
 

Figure 8: FPR 

 
Figure 9 Precision 

 

The precision values measured for the five number of skin 

cancer samples are shown in figure 9. The average value 

measured for five samples is 0.9718. 

 

 
Figure 10 Accuracy 

The accuracy or the detection rate to detect skin cancer 

accurately is represented in figure 10. The higher the 

accuracy rate more efficiency, the system can detect skin 

cancer. In this work, the mean of detection accuracy 

determined for five different samples is 98.718. 

A. Comparison of proposed work with existing work 

To compare the performance results, the paper of 

Kharazmi et al., which was published in the year 2019 in 

IEEE journal of biomedical and health informatics have been 

considered. The authors have worked to detect skin lesion 

using the concept of K-mean clustering. The values examined 

by the authors are depicted in table II. 

Table II Comparison Results 

 TPR FPR Precision Accuracy 

Kharazmi 

et al [13] 

0.933 0.100 0.952 0.922 

Proposed 

Work 

0.949 0.071 0.971 0.987 

 

 
Figure 11: Comparison of TPR &FPR 

The comparison of TPR and FPR of the proposed work 

with Kharazmi et al [13] has been presented. From the figure 

11, it is clear that the TPR of the proposed is higher about 

1.71% than the existing work. The FPR of the proposed work 

has been reduced by 29 % from the Kharazmi et al [13]. 
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Figure 12: Comparison of Precision 

The precision comparison of the proposed work with the 

existing work is represented in figure 12. The precision of the 

proposed work is enhanced by 2 % compared to the work 

performed by Kharazmi et al [13]. This is due to the proper 

selection of pixels which is done by the optimization 

algorithm. 

 
Figure 13: Comparison of Accuracy 

 

 

 

 

 

The comparison of accuracy is shown in figure 13, From 

the figure, it is clear that the detection accuracy of the 

proposed work is higher than the P. Kharazmi et al [13]. The 

improvement in the accuracy of about 7.05 % has been 

obtained. 

V.  CONCLUSION 

The diagnosis of skin lesions has been performed on a 

complete test image. It was found to work well with an 

accuracy rate of 98.7%. Automatic diagnosis is very simple, 

practical and attainable through well-defined segmentation 

(K-mean & PSO), feature extraction (SURF) and 

classification techniques (ANN). The utilization of K-mean 

with PSO helps to enhance the quality of the image and hence 

results in increased detection accuracy. At last, the 

comparison between proposed and existing work performed 

by Kharazmi et al has been represented and observed that the 

TPR, precision, Accuracy is higher compared to the existing 

work. About 7.05 % enhancement in the detection of skin 

cancer has been obtained compared to the existing work. 
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