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Abstract 

From the ancient time itself skin diseases threatens human lifestyle due to its 

severity towards loneliness, pain, affects the appearance of affected person, 

and even to death. Identifying and predicting this skin lesion in the early 

stage will escape the people from its severity and from its tribulation. 

Identifying the lesion in the starting stage will avoid the severity of the 

disease and make the people comfortable. In this paper we propose a deep 

convolution learning model which improves the identification of lesion in 

early stage. Moreover we have collected the dataset for nine different skin 

lesion each with 200 samples, totally 1800 images. The experiment shows 

the proposed model archives good results for the dataset from „DermNet 

dataset‟ for the skin lesions such as Acne, Basal Cell Carcinoma Lesion, 

Eczema, Impetigo, Melanoma, Rosacea, Molluscum Contagiosum, Psoriasis, 

and Vitiligo by assisting the dermatologist for the practical analysis of skin 

lesions by examining the dermoscopic or clinical images, which provides 

better near-human accuracy. The maximum weighted accuracy of 96% for 

individual model amongst the set of models is reported in this paper. 
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1  Introduction 
 

In general, skin lesions are common among people when compared to 

many other diseases. The cause for the lesion may be because of allergy, 

fungal infection, parasites, microorganisms living on the skin, genetic 

factors, a weakened immune system, viruses, bacteria, etc. Also it can be 

categorized as temporary skin disorders and permanent skin disorders. There 

are many kinds of skin lesions including Acne, Basal Cell Carcinoma Lesion, 

Eczema, Impetigo, Melanoma, Rosacea, Molluscum Contagiosum, Psoriasis, 

and Vitiligo and many other. Skin lesion occurs irrespective of the age of the 

people. Many of them are treatable. The consequence of skin disease even 

leads to skin cancer, so early detection and prediction of such disease will 

decrease the severity of the disease and saves the patient. Several kind of the 

diseases are avoidable by washing hands frequently, by consuming plenty of 

water, get vaccinated, by escaping straight contact with skin of people, and 

many other.  

Generally common people have lot of ignorance about the different types 

of skin lesion and its severity. Symptoms of many of the skin lesions occur 

after several months, so if the lesions was identified and treated in the 

beginning stage will provide a better solution. Visual experience is more 

significant for a dermatologist for accurate prediction and evaluation of 

pigmented skin lesions. The dermatologist with less experience may 

diagnosed some of the lesions with susceptible error since some of the 

lesions looks similar, also hard to identify the type of lesion, stage of lesion 

and leads to misdiagnosed report also it requires expensive laboratory 

examinations. An automated system to predict the epiluminoscopic sample 

images will increase the accuracy of the disease prediction using skin surface 

microscopic images. The early prediction and diagnosis of the lesion will 

reduce the time taken for curing the disease also reduce the financial cost and 

physical tribulation of the affected person and the family. 

There are several diagnosis techniques available such as Artificial Neural 

Network, Back Propagation network, ensemble classification, Support 

Vector Machine, Extreme Learning Machine, decision tree, fuzzy logic based 

classifiers, Radial Basis Function Network etc. These methodologies extract 

the feature from the dermoscopic image and that features are used for further 

classifications and finally the trained classifier model performs the 

evaluation.  

In this paper the images are extracted from „dermnet dataset‟. In order to 

assist the physician with specialization in dermatologists we have proposed a 

deep convolution neural network model with automated diagnosis of skin 

lesions based on clinical skin images. 
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2 Related work 
 

In [2] skin disease automatic diagnosis four skin lesions such as Eczema 

herpeticum, utricaria, keratosis and acne were considered for evaluating the 

performance of the system model. Here convolutional network layers are 

used for classification to assist dermatologists to identify and predict the 

lesions and it provide 85.7%, 92.3%, 93.3% and 92.8% accuracy for acne, 

keratosis, Eczema herpeticum and utricaria respectively. In [6] Vitiligo lesion 

is considered to perform segmentation by using CNN-based classification 

model. Here the proposed model confirms the accurate boundary 

segmentation and good interpretability. ISIS-2017 is used which claims to 

produce 72.7% IoU and for other type of pigmented skin lesion it provides 

54.2% IoU. 

 In [4] the classification of skin disease is done by convolutional neural 

network classifier such as Inception-v3, ResNet-50, InceptionResNet-v2, and 

DenseNet-201. Here the significant features of the skin lesions are diagnosed 

using convolutional neural networks. The ISIC dataset is used which contains 

up to seven different types of skin diseases. An overall weighted prediction 

accuracies of 77.04% for Inception-v3, 79.95% for ResNet-50, 81.79% for 

Inception-ResNet-v2, and 81.27% for DenseNet-201 is achieved for ISIC 

2016 with two classes, for three classes of ISIC 81.29%, 81.57%, 81.34%, 

and 73.44% is achieved and finally for seven classes of ISIC 2018 88.05%, 

89.28%, 87.74%, and 88.70% weighted accuracy is achieved. By this they 

confirm a higher performance for ResNet-50. 

In [1] Computer-Aided Diagnosis along with deep learning is used for 

exploring and classifying skin diseases. ISIC Archive and DermNet image 

dataset is used to train the model for the better classification. For twenty 

three diseases 80% accuracy was established using the DermNet dataset. 

Seven diseases from ISIC Archive achieve 93% of average accuracy. 

In [3] a novel multiple convolution neural network model is used in 

dermoscopic images of seven different types of skin lesions from ISIC 2018. 

For the evaluation of the model using multiple CNN a ROC curve is used. 

For the AUC of validation set 0.72 is achieved. In [5] for the medical 

dermoscopy images of different skin diseases are diagnosed. A  cascading 

novel deep learning networks is proposed with a novel full resolution 

convolutional networks (FrCN) is used with dermoscopy images for the 

boundaries segmentation followed by deep residual network for improved 

classification of skin lesions by using the ISIC 2017 images for testing and 

validation. In this model an overall accuracy of 94.03% is achieved. ResNet-

50 provides an overall prediction accuracy of 81.57% and 75.75% F1-Score 

and can be used as an integrated model in CAD. 

In [7] to overcome the traditional demerits in classifying images by 

color, shape texture and its combination lacks in the accurate prediction of 

the skin lesions. Coding network with multilayer perceptron integrated with  
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deep learning is used which extracts the high level features.  ISIC2017 and 

HIS2828 datasets are used for the evaluation of this model which provides 

overall classification accuracy of 90.1 and 90.2, respectively. In [8], to make  

decision on the skin disease condition of patients and to overcome the 

traditional problems, Convolutional Neural Network(CNN) has been 

considered here. Using CNN and by its complex computational evaluation 

and analysis the features of the images been processed and predicted by 

including activation functions such as softmax classifier and to produce the 

diagnosed result. The accuracy of this method is more convincing when 

compared to the traditional approaches. 

In [9], bacteria or any other infection may leads to skin disease for 

instance yeast infection, allergies, fungal infection, parasites, microorganisms 

living on the skin, ringworm, etc. CNN is used here which assist in the 

identification of skin lesion without the supervision of medical experts. Many 

of the traditional analysis methods such as Discrete haar wavelets, GLCM, 

principal component analysis etc. needs high computation, tedious processes 

but lacks good accuracy. AlexNet which is a pretrained CNN is used with the 

dataset images from Dermnet with accuracy of 96% by considering five 

output classes. In [10], Machine Learning based dermatology analysis is 

done based on clinical images, dermatopathology images, inputs from mobile 

devices and monitoring devices and also from epidemiology research. 

Various cognizant algorithms provide better results in the field of clinically 

relevant technology. 

In [11], deep learning with publicly available transfer learning 

approaches such as InceptionV3, InceptionResnetV2, MobileNet based 

approach is used to predict the skin lesion. There are three stages for this 

transfer learning approach such as feature extraction, training and testing 

phase/validation phase. By using such model 88% accuracy is obtained by 

using twenty different skin lesions. In [12], Melanoma skin cancer disease is 

considered for the evaluation using CNN by predicting in the early stage and 

to save human lives.  Segmentation as well as classification such as CNN can 

be used. CNN with transfer learning is used for the  segmentation border 

enlargement to provide a improved performance by capturing 75 pixels in 

and around the skin lesion. In [13], skin cancer diagnosis with an automated 

computer-aided diagnosis system for multi-class skin (MCS) cancer 

classification. Seven class of HAM10000 dataset are considered comparative 

analysis using some of the pertrained CNN. This model provides a maximum 

accuracy of 93.20% is achieved. 

In [14], detects melanoma skin lesion. Examination of skin lesions 

manually is always cumbersome with a time consuming process. The recent 

new technology such as machine learning and deep learning provides a better 

solution for the traditional tedious process. The various phases such as 

identifying melanoma, pre-processing and segmentation, comparative 

analysis, classification techniques for the skin lesions are involved in the 

process of classifying the melanoma, which provides a better classification  
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performance. In [15], CNN with U-net algorithm has been used for the skin 

lesion image segmentation process. This method extract the features, texture 

and color from the skin lesion image segmentation by using various methods 

such as Gabor method, Histogram of Oriented Gradients, Local Binary 

Pattern and Edge Histogram. After extracting these collected information are 

send as input for Naive Bayes, SVM, KNN and Random Forest for the 

effective diagnosis of melanona. Here 77% dice co-efficiency value is 

obtained with 85.19% accuracy using Support Vector Machine. 

In [16], skin lesion border detection done through Convolutional Neural 

Network and Gaussian naive Bayes. Border irregularity is one of the 

significant features for the early detection of melanoma. This method 

provides 93.6% of accuracy. Now a days skin cancer threatens the human 

community, so early and automatic prediction is very important for the 

benefit of human life. In [17] fully convolutional network is used for skin 

disease image segmentation without pre-processing or post-processing. This 

effect will produce precise identification of the borders of lesion. Biomedical 

Imaging 2017 is used to check the outcome of the method, which provides 

mean accuracy of 95.30% and 78.34%of mean Jaccard index. 

 

3 Dataset 
 

For the automated detection of skin lesion „DermNet dataset‟ is used 

with nine different classes. Figure 1, shows the sample picture from each 

class. From each of the nine different skin disease Acne, Basal Cell 

Carcinoma Lesion, Eczema, Impetigo, Melanoma, Rosacea, Molluscum 

Contagiosum, Psoriasis, and Vitiligo, 200 images are selected. Totally 1800 

images are considered for training data and testing data. Out of 1800 images, 

1440 images are considered for training and 360 images are considered for 

testing. For training 80% and for testing 20% images are considered, thus we 

have Acne (156,44), Basal Cell Carcinoma Lesion(159,41), Eczema(151,49), 

Impetigo(164,36), Melanoma(154,46), Rosacea(169,31), Molluscum 

Contagiosum(160,40), Psoriasis(163,37), and Vitiligo(164,36) respectively.  
Table 1: Training and Testing Set from DermNet Dataset 

 

Class Name Training (80%) Testing (20%) 

 Acne 156 44 

 Eczema 151 49 

 Impetigo 164 36 

 Melanoma 154 46 

 Rosacea 169 31 

 Molluscum Contagiosum 160 40 

 Psoriasis 163 37 

 Vitiligo 164 36 

 Basal Cell Carcinoma Lesion 159 41 

Total Images 1440 360 
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Data pre-processing to normalize the image size as 120x120, by 

considering the accuracy, space complexity and time complexity. Data 

sampling been done to provide good amount of data for the deep learning 

model to obtain good performance out of the model. 

 
Figure 1. Nine different Skin lesions from DermNet dataset: Acne, Basal Cell 

Carcinoma Lesion, Eczema, Impetigo, Melanoma, Rosacea, Molluscum 

Contagiosum, Psoriasis, and Vitiligo 

 

 

4 Methodology 
 

This work aims to classify the different skin lesions using deep 

convolutional neural network. Many different iteration of the convolutional 

neural network was made and fine-tuned the model. The final model used in 

the proposed work is shown in figure 4. The convolutional neural network 

has many layers such as convolutional layer, pooling layer, fully connected 

layer also with activation functions.  

 The convolution layer and the pooling layer is used to extract the feature. 

The basic structure of convolution operation is in figure 2[18]. The filter size 

of convolution process may be of different size depends on the application 

and the input image. The total number of parameter in convolution layer is 

computed by (h x w x c) +1, where „h‟ is the height of the image, „w‟ is the 

width of the image, and „c‟ is the depth of the image[2]. The size of the 

convolution layer output is computed by the equation (1)[2]. 

 

Size    (1) 
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where Stride represents the number of pixels skipped while moving the 

filter and padding represents the number of zeros added in the corner pixels 

and in the edges of the image. The ReLu activation function in figure 3 will 

retain all the positive values and the negative values are replaced by zero. 

The ReLU is represented by the equation (2). 

y=max(0,x)→∂f/∂x=1 if x>=0 else 0    (2) 
   

The output of ReLU layer is fed into pooling layer, where the input 

images are considered as patches either in the form of rectangle or square and 

the maximum value or the average value will be given as the output based on 

the pooling methods like maximum pooling or average pooling.  

 
 

 

Figure 2: Basic Convolution operation 

 

 

 

 
                             

Figure 3: ReLU activation function 
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 Finally the fully connected layer, the output from the preceding layer are 

taken and multiplies it with the weights in the kernel matrix and then the bias 

vector been added. Here in the proposed work the input images are 

categorized into nine classes such as Acne, Basal Cell Carcinoma Lesion, 

Eczema, Impetigo, Melanoma, Rosacea, Molluscum Contagiosum, Psoriasis, 

and Vitiligo. 

 
Figure 4. Proposed model used after different iteration and fine-tuning  

 

5 Results and Discussions 
 
 The proposed model of deep convolution neural network classifies the 

nine skin lesions has been tuned by many different iteration and results 

obtained in different iterations is given below. Initially the model been 

trained for 15 iteration in that the batch accuracy, batch loss, epoch accuracy, 

epoch loss, epoch validation accuracy and the epoch validation loss is given 

in the figure 5 
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Figure 5: batch accuracy, batch loss, epoch accuracy, epoch loss, epoch validation 

accuracy and the epoch validation loss when the model tuned for fifteen iteration 

 

The model for skin lesion image classification using DermNet dataset 

been further tuned for better accuracy with twenty iteration. In that case the 

batch accuracy, batch loss, epoch accuracy, epoch loss, epoch validation 

accuracy and the epoch validation loss is given in the figure 6. 

 
Figure 6: batch accuracy, batch loss, epoch accuracy, epoch loss, epoch validation 

accuracy and the epoch validation loss when the model tuned for twenty iteration 

 

The model for skin lesion image classification using DermNet dataset 

been further tuned for better accuracy with twenty five iteration. In that case  
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the batch accuracy, batch loss, epoch accuracy, epoch loss, epoch validation 

accuracy and the epoch validation loss is given in the figure 7. 

 
 

Figure 7: batch accuracy, batch loss, epoch accuracy, epoch loss, epoch validation 

accuracy and the epoch validation loss when the model tuned for twenty five 

iteration 

 

In this model, the proposed deep convolution neural network shows good 

improvement in the performance of the model in classifying the Acne, Basal 

Cell Carcinoma Lesion, Eczema, Impetigo, Melanoma, Rosacea, Molluscum 

Contagiosum, Psoriasis, and Vitiligo, nine different types of skin lesion 

images. Finally with twenty five iteration of the proposed model a weighted 

average of 96% is achieved. The precision, recall and f1-score of the 

proposed model is shown in figure 8 and the confusion matrix of the 

proposed model is shown in figure 9. 

 
Figure 8: Classification report of the proposed model 
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Figure 9: The Confusion Matrix of the proposed model 

 

6 Conclusion and Future Scope 
 
 Even from the ancient time skin disease is considered to be the disease 

where people were kept alone, painful also sometimes deadliest, so early 

identification, prediction is very crucial and significant to save the affected 

people. Here in this paper a deep convolution model is proposed and its 

performance is measured in many different iteration and the accuracy, recall, 

precision, f-1 score has been monitored and measured. Finally a maximum of 

96% weighted average has been measured with an iteration of twenty five 

and it is convincing. This model has given a better performance when 

compared among many of the available model as discussed in the related 

work. This model can still be improved and can be analyzed by using 

publically available pertained transfer learning models and the performance 

can be measured. Hence a better real time accurate model can be used for the 

benefit of human beings wellness. 
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