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Abstract: Because of the similarity in the different types of the skin lesions, it leads to inaccurate 

diagnosis. So, early detection of these lesions is necessary to save the life of patients. Hence models have to 

be developed that can classify the skin lesions accurately. This project deals with the classification of seven 

different types of skin lesions using deep learning Convolution Neural Network (CNN) architecture such as 

ResNet. Transfer learning has been used for ResNet architecture by pre-training it on ImageNet dataset to 

boost the performance further.  ResNet model achieved a better overall accuracy of 88% on the test images. 
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1. Introduction 

This Skin cancer is one of the most-deadly kinds of cancers. Mainly, melanoma and 

non-melanoma are the most known skin cancer types. Death rates have increased notably 

in last years because of melanoma lesions. The rate of curing can reach over 90% if these 

lesions were detected in early stage and physicians could save patients’ life. Often, visual 

examination of skin cancer is difficult and may lead to wrong detection of lesions because 

there is a high similarity between different types of skin lesions (melanoma and non-

melanoma) [1]. So, using the image processing techniques with deep learning is a best 

alternative solution of the visual examination for the automatic classification of skin 

lesion images. There are many Convolution Neural Network (CNN) models that can be 

used for the purpose of classification skin lesions. This paper uses ResNet model and 

HAM10000 skin lesion dataset from ISIC 2018 challenge had been used to check the 

performance of this models. 

 

2. Methodology 

 
For the classification of skin lesion dataset, the most important task is to collect the data 

for our classification problem. The HAM10000 dataset which is obtained from ISIC 2018 

challenge consists of seven different types of skin lesions. They are namely melanocytic 

nevi, melanoma, benign keratosis-like lesions, Basal cell carcinoma, actinic keratosis, 

vascular lesions and dermatofibroma. The dataset has been pre-processed for artifacts 

removal like hair and noise removal from the images in the dataset. Hair removal has 

been performed using Digital Hair Removal (DHR) algorithm [2] and noise removal has 

been performed by using median filter algorithm [3]. Then to overcome class imbalance 

problem, different augmentations [4] are applied. In this paper, the CNN architecture used 

is ResNet which is pretrained on ImageNet dataset i.e., it uses transfer learning. This 

model is then evaluated using training and validation curves and performance metrics. 

3. Results and discussions 

The results for pre-processing, augmentation, curves and performance metrics are 

explained in detail in this section. The pre-processing results for hair removal are shown 
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below. Figure 1 shows the step by step results of applying the hair removal algorithm on a 

skin lesion image. 

     

 

a) Original 

image 

 

b) Gray scale 

image 

 

c) Black hat 

filtering 

 

d) 

Thresholded 

image for 

inpainting 

 

e) Image after 

inpainting 

 
Figure 1. DHR algorithm applied on a skin lesion image from dataset to obtain a hair removal 

image. 

The next step in pre-processing of dataset is to remove the noise from images using 

median filter which are shown in below Figure 2. 

  

 

 

 

a) Input: Original  

skin lesion image 

 

b)  Image with      

Noise 

 

c) Median filter 

output 

 

 

Figure 2. Noise removal output using median filter for actinic keratosis type skin lesion input 

 

 

Input 

 

 

Output 

  

 

Figure 3. Different augmentations applied on the different type of skin lesion inputs: a) 

Rotate image b) Add Gaussian noise c) Crop image d) hue (change colour) e) Elastic 

transformation (water-like effect) f) coarse dropout. 
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The above Figure 3 shows how we are using augmentations to increase the training 

images by applying seven different augmentations on each type of lesion. 

 

 

 

 

 

 

 

 

Figure 4: Training and validation loss curves for ResNet architecture 

In the above Figure 4, it is observed that for ResNet architecture both the loss curves are 

decreasing rapidly and in Figure 5, both the accuracy curves are increasing indicating the 

better performance of ResNet model. For a model, always the loss should be less and 

accuracy should be high. 

 

 

 

 

 

 

 

 

 Figure 5: Training and validation loss curves for ResNet architecture 

 

 

 

 

 

 

 

 

Figure 6: Confusion matrix for ResNet 
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The above Figure 6 shows the confusion matrix for ResNet architecture. The confusion 

matrix shows the performance of a classification model. It is represented in the form of a 

matrix and is a comparison between actual and predicted values. 

To decide the architecture performance, it is needed to have some evaluation metrics. 

There are various metrics used for evaluation. The metrics we have used are shown in 

below Figure 7 for ResNet evaluation. 

 

Figure 7: Performance metrics of ResNet architecture 

 

The above Figure 7 is the result of performance metrics for ResNet architecture which is 

obtained from confusion matrix in Figure 6 using the python software. 

 

4. Conclusions 

Data pre-processing has been performed for the skin lesion dataset using Digital Hair 

Removal (DHR) algorithm for hair removal and noise removal has been performed using 

median filter. The class imbalance problem has been handled on the dataset using seven 

different augmentations. Performance measures have been calculated for ResNet 

architecture and observation has been made that precision, recall, F1-score have improved 

for the seven classes for ResNet. Accuracy value obtained for ResNet model is 88%. 

ResNet being a deeper network uses more layers which are helpful as each layer helps in 

extracting some feature and the use of transfer learning has helped to improve the 

classification results of the architecture. 
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