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░ ABSTRACT- Skin cancer is known as one of the killing diseases in humans around the world. In this paper, melanoma 

skin cancer images are classified and the cancer regions are segmented using Convolutional Neural Networks (CNN). The skin 

images are data augmented into high number of skin images for obtaining the high classification accuracy. Then, CNN classifier is 

used to classify the skin image into either melanoma or normal. Finally, morphological segmentation method is used to segment 

the cancer regions. The simulation results are obtained by applying the proposed methods on ISIC and HAM dataset skin images. 
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░ 1. INTRODUCTION   
The cancer can be formed in any part of the human body due 

to genetic reasons and other malfunction of the cells. Among 

these types of cancers formed in human, skin cancer is 

identified as most crucible type cancer which sometimes leads 

to death. Most methods for skin cancer identification are 

presently based on the biopsy approach which consumed more 

time period to detect and locate the cancer regions in skin 

images. But, it is cost effective and the cancer regions can be 

cured if it is detected or identified through the biopsy 

procedure. Melanoma is the important type of skin cancer in 

human body which can be cured if it is identified in its earlier 

stage. This melanoma skin cancer is classified into benign type 

melanoma and malignant type melanoma. Among those types 

of cancer, malignant type melanoma skin cancer is very 

important and also known as deadliest cancer. The benign type 

melanoma skin cancer can be easily identified without biopsy 

set of procedures. It can be screened by analyzing the skin 

patterns and color of the skin patches, see figure1 (a), 1(b). 
 

  
                           1(a)                                1(b) 

Figure 1: (a) Healthy skin image (b) Melanoma affected skin image 

At present, many computer based approaches are developed 

and used by the physicians to identify the skin cancer images. 

These computer based approaches used soft computing 

methods to locate the cancer regions. In this work, deep 

leaning neural network model such as Convolutional Neural 

Networks (CNN) are used to identify the skin cancer affected 

images. 
 

░ 2. LITERATURE SURVEY 
Shi Wang et al. (2021) used thermal image optimization 

process to determine the thermal properties of the skin image. 

Then, Extreme Machine Learning (EML) algorithm was used 

to find the cancer affected skin images using the computed 

thermal properties. The authors validated their developed skin 

cancer detection method on open access ISIC dataset. The 

simulation results were compared with other skin cancer 

detection models in this paper to validate the effectiveness of 

the skin cancer identification process. Xu et al. (2020) used 

soft computing methods for detecting the cancer regions in 

skin images. The authors tested their developed skin cancer 

detection models with various soft computing algorithms to 

verify the effectiveness of the developed model. The 

developed skin cancer detection model was applied and tested 

with various set of skin images which obtained 96% of overall 

skin cancer classification results. Zhang et al. (2020) modified 

the CNN architecture model using the optimization parametric 

approach. This constructed Optimized CNN (OCNN) model 

was used to classify the skin images into either normal or 

cancer images. This OCNN classification model was 

constructed with less number of internal layers and internal 

features which optimized the skin cancer classification rate.  
  

Esteva et al. (2017) used deep neural networking algorithms 

for identifying the cancer affected skin images. This 

dermatologist-level based significant non-linear classification 

system improved the skin image classification rate. This deep 

neural networking algorithm obtained 91% of skin cancer 

classification rate along with 96.1% of sensitivity rate and 
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97.1% of specificity rate. The simulation results of the 

developed deep neural networking algorithms for skin cancer 

detection system were compared with other similar models. 

Pennisi et al. (2016) used delaunay triangulation approach for 

melanoma skin cancer detection. This approach used less 

optimization metric parameters for the classification of skin 

cancer images. In addition, the segmented cancer regions were 

also diagnosed for severity estimation. The developed skin 

cancer detection model was applied and tested with various set 

of skin images which obtained 96% of overall skin cancer 

classification results. 
 

░ 3. PROPOSED SKIN CANCER 

DETECTION METHODS 
In this work, the skin images are classified using data 

augmentation and CNN classifier. Figure 2 is the generic 

melanoma skin cancer detection system and figure 3 is the 

VGG-16 design for classifications for melanoma skin cancer.  
 

 
 

Figure 2: Generic melanoma skin cancer detection system 

 

 

Figure 3: VGG-16 design for classifications 

3.1 Data Augmentations 

The VGG-deep learning system requires more number of 

trained skin images for the effective classifications. Hence, 

there is a need for the data augmentation methods to improve 

the number of trained skin images. In this regard, linear pixel 

shift operations such as left and right pixel shift functions are 

employed on the skin images which increase the current image 

counts in the database. These improved number of skin cancer 

images also increases the cancer detection accuracy. 

Therefore, such methods are included as one of the 

preprocessing methods before the CNN classifier for the 

classifications of skin cancer images. 
 

3.2 VGG-16 classifier 
The data augmented number of skin images are fed into the 

VGG-16 classifier for the effective classification of the skin 

images. Even though lot of deep learning classifiers available 

in skin classification system, VGG-16 classifier is preferred in 

this paper to classify the source skin image into either 

melanoma or non-melanoma case. In general architecture of 

CNN classifier, there are three important modules available as 

Convolutional layer (C), Pooling layer (P) and dense layers. 

The function of the C layer is to perform the linear 

multiplication of the source skin image and the filter kernel 

which is designed with each C layer in this CNN architecture. 

The output response of the C layer is high which significantly 

reduces the output results and increases the computational 

complexity of the design. Therefore, it is important to reduce 

the time computational complexity of the entire architecture. 

This is possible by adopting P layer at the end of each C 

layers. In this work, max functioning or operation is involved 

in P layer in order to reduce the computational complexity of 

the design. Finally, the pooled responses are sent to the set of 

dense layers for obtaining the classification results. In this 

work, 13 C layers and 5 P layers and 3 dense layers are used to 

construct the VGG-16 classification system. The final 

classification results are produced based on the following 

constraints. 
 

 
 

The morphological threshold functions are further used to 

locate the cancer pixels in the melanoma skin image. Figure 4 

(a) is the Melanoma skin cancer affected image and figure 4(b) 

is the cancer identified image by proposed method. 
 

 
(a)                                           (b) 

Figure 4: (a) Melanoma skin cancer affected image (b) Cancer 

identified image by proposed method 

 

░ 4. RESULTS AND DISCUSSIONS 
In this paper, International Skin Imaging Collaboration (ISIC) 

database is used to apply the proposed melanoma skin cancer 

identification methods. The melanoma skin cancer images and 

non-melanoma skin cancer images are presently available at 

https://www.isicarchive.com/#!/topWithHeader/wideContentT

op/main. This database is fully open access and it does not 

require any license to use the skin images around the world. 

From the total number of 69445 melanoma skin cancer 

http://www.ijeer.forexjournal.co.in/
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images, 5000 melanoma skin cancer images and 7000 non-

melanoma images are used in this paper. The 5000 melanoma 

skin cancer images are split into 2500 images for training and 

2500 images for testing the proposed work in this paper. The 

7000 non-melanoma skin cancer images are split into 3500 

images for training and 3500 images for testing the proposed 

work in this paper. In this work, training – testing ratio of the 

database images is 50:50. The skin images in this dataset are 

having the pixel bit depth about 8 and the size of the image is 

about 512*512 pixels.  
 

This work uses the parameters precision, recall and F1 score to 

analyze the proposed melanoma skin lesion image detection as 

described in the following equations. 
 

 

 

 
The positively identified cancer and non-cancer pixels are 

denoted by TP and TN respectively. The non-positively 

identified cancer and non-cancer pixels are denoted by FP and 

FN respectively. 
 

The melanoma skin cancer detection system stated in this 

work is applied on two open access database ISIC and 

HAM10000. The experimental results are stated in the 

following tables. 
 

All these parameters used in this work are measured in % and 

they are tabulated in the following Table 1. Table 1 and in 

figure 5 is the experimental analysis of proposed melanoma 

skin cancer detection system on ISIC skin image database. The 

melanoma cancer detection approach obtains 97.12 % of P, 

98.17% of R and 98.85% of FS on ISIC dataset skin images. 
 

░ Table 1. Experimental analysis of proposed melanoma 

skin cancer detection system on ISIC skin image database 
 

Melanoma image 

sequence 

Precision 

(P)% 

Recall 

(R)% 
F1-Score (FS) 

Melanoma image 

sample 1 
97.2 98.7 98.1 

Melanoma image 

sample M2 
97.3 97.9 99.5 

Melanoma image 

sample M3 
93.9 97.4 99.3 

Melanoma image 
sample M4 

98.1 98.7 99.6 

Melanoma image 

sample M5 
97.9 93.7 97.9 

Melanoma image 
sample M6 

97.3 98.6 99.1 

Melanoma image 

sample M7 
98.6 99.1 99.3 

Melanoma image 
sample M8 

97.6 98.6 98.6 

Melanoma image 

sample M9 
96.9 99.6 98.6 

Melanoma image 
sample M10 

96.4 99.4 98.5 

Average 97.12 98.17 98.85 

 
 

Figure 5: Experimental analysis on ISIC skin image database 

 

Table 2 and figure 6 is the experimental analysis of proposed 

melanoma skin cancer detection system on HAM10000 skin 

image database. 
 

░ Table 2. Experimental analysis of proposed melanoma 

skin cancer detection system on HAM10000 skin image 

database 
 

Melanoma image 

sequence 

Precision 

(P)% 

Recall 

(R)% 

F1-Score 

(FS) 

Melanoma image sample 

1 
98.6 99.3 99.5 

Melanoma image sample 
M2 

98.7 99.1 99.5 

Melanoma image sample 

M3 
99.3 98.6 99.3 

Melanoma image sample 
M4 

99.5 99.5 99.6 

Melanoma image sample 

M5 
98.9 98.6 99.3 

Melanoma image sample 
M6 

98.5 98.6 99.8 

Melanoma image sample 

M7 
99.1 99.1 99.3 

Melanoma image sample 
M8 

99.9 99.1 98.6 

Melanoma image sample 

M9 
99.5 99.6 98.6 

Melanoma image sample 
M10 

99.1 99.4 99.3 

Average 99.11 99.09 99.28 

 

 
 

Figure 6: Experimental analysis on HAM10000 skin image database 

http://www.ijeer.forexjournal.co.in/
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Table 3 is the comparative works for melanoma skin cancer 

detection on ISIC dataset, which compares the proposed 

method with other methods. 
 

░ Table 3. Comparative works for melanoma skin cancer 

detection on ISIC dataset 
 

Author details Methods 
Precision 

(%) 

Recall 

(%) 

F1-Score 

(%) 

This paper CNN 97.12 98.17 98.85 

Shi Wang et al. 

(2021) 

Extreme 

Learning 

Machine 

91.18 89.7 92.65 

Das et al. (2020) Fusion approach 82.35 76.47 83.82 

Alquran et al. 

(2017) 

Support Vector 

Machine (SVM) 
83.82 76.47 83.82 

 

Table 4 is the comparative works for melanoma skin cancer 

detection on HAM10000 dataset, which compares the 

proposed method with other methods. 
 

░ Table 4. Comparative works for melanoma skin cancer 

detection on HAM10000 dataset 
 

Author details Methods 
Precision 

(%) 

Recall 

(%) 

FS 

(%) 

This paper CNN 
99.11 99.09 99.28 

Shi Wang et al. 
(2021) 

Extreme 

Learning 

Machine 

91.18 89.7 92.65 

Das et al. (2020) Fusion approach 82.35 76.47 83.82 

Alquran et al. 
(2017) 

SVM 83.82 76.47 83.82 

 

░ 5. CONCLUSION 
In this work, the skin images are classified using data 

augmentation and CNN classifier. The skin images are data 

augmented into high number of skin images for obtaining the 

high classification accuracy. Then, CNN classifier is used to 

classify the skin image into either melanoma or normal. 

Finally, morphological segmentation method is used to 

segment the cancer regions. The melanoma skin cancer 

detection system stated in this work is applied on two open 

access database ISIC and HAM10000.  The melanoma cancer 

detection approach obtains 97.12 % of Precision, 98.17% of 

Recall and 98.85% of F1-Score on ISIC dataset skin images. 

The melanoma cancer detection approach obtains 99.11% of 

Precision, 99.09% of Recall and 99.28% of F1-Score on 

HAM10000 dataset skin images.  
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