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ABSTRACT: 

Skin cancer is the most common type of cancer worldwide, accounting for more than 5 million new cases 

annually. Skin cancer survival rates and effective treatment depend on early detection. Currently, 

dermatologists detect skin lesions through subjective and time-consuming eye examination. By providing a 

precise and dependable diagnosis of skin abnormalities, the application of artificial intelligence (AI) in 

dermatology has the potential to aid in the early detection of skin cancer. 

A deep learning-based automated method for diagnosing skin lesions is the focus of this study. Using a 

convolutional neural network (CNN) architecture, our method divides skin lesions into benign and malignant 

groups. In order to train our system, we made use of a sizable collection of photographs of skin lesions that 

were obtained from public sources. We analyzed the system's performance using a different test dataset, and 

our accuracy was 95%. 

Our system outperformed traditional machine learning models and demonstrated high sensitivity and 

specificity in detecting malignant skin lesions. We also conducted a comparative analysis with existing 

state-of-the-art skin lesion diagnosis systems and found that our system achieved comparable or better 

results. 

Our results demonstrate the potential of deep learning-based automated skin lesion diagnosis systems in 

improving the accuracy and efficiency of skin lesion diagnosis. Our proposed system can assist 

dermatologists in making accurate and timely diagnoses, leading to improved patient outcomes. Future 

work can involve the integration of additional clinical data and the expansion of our dataset to include a 

wider range of skin lesions. 

METHODOLOGY: 

Dataset Collection and Preprocessing: 

We gathered and preprocessed a substantial quantity of skin lesion photos (DID) from two publicly 

accessible sources: the Dermatology Image Database and the International Skin Imaging Collaboration 

(ISIC). Both harmless and threatening skin sores, including melanoma, basal cell carcinoma, and squamous 

cell carcinoma, were addressed in the dataset. Also, we gathered clinical data about the patient's age, 

gender, and lesion location to see how these factors affected our method's efficacy. 

The dataset was preprocessed to guarantee compatibility with our deep learning model. We used data 

augmentation techniques, standardized the pixel values to a range of [0,1], and scaled all of the photos to a 

consistent size of 224x224 pixels to reduce overfitting and increase the diversity of the dataset. 

Model Architecture and Training: 

The well-known ResNet-50 architecture, which has been successfully utilized for image classification 

applications, served as our foundation for the design of our deep learning model. We updated the 

architecture to include a binary classification output to represent benign or malignant skin lesions. Using our 

skin lesion dataset and the stochastic gradient descent (SGD) optimizer at a learning rate of 0.001, we fine-

tuned the model with pre-trained ImageNet weights as a starting point. 

In order to avoid overfitting, we trained the model for 50 iterations with a batch size of 32 and monitored the 

accuracy of the validation. In addition, we utilized early stopping to halt the model's training when the 

validation loss stopped increasing. 
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EVALUATION: 

On an alternate test dataset comprised of 300 skin sore photographs not utilized during the preparation 

stage, we evaluated the exhibition of our model. We calculated performance metrics such as sensitivity, 

specificity, accuracy, and the area under the receiver operating characteristic curve (AUC-ROC). In addition, 

we compared our method to the most recent cutting-edge systems for diagnosing skin lesions, which 

included the HAM10000 dataset and the winners of the ISIC 2018 competition. 

ETHICS: 

We obtained ethical approval from the relevant institutional review board to use the publicly available skin 

lesion dataset for research purposes. We also ensured the privacy and confidentiality of the patient data by 

de-identifying all images and clinical information before analysis. 

SOFTWARE: 

We implemented our deep learning model using the Python programming language and the Keras deep 

learning library. We also used several open-source software packages for data preprocessing, model 

evaluation, and visualization. The code and trained model weights are publicly available on GitHub for 

reproducibility and transparency. 

 

ADVANTAGES: 

Improved accuracy: Deep learning algorithms have shown impressive performance in image recognition 

tasks, and can potentially improve the accuracy of skin lesion diagnosis compared to traditional methods. 

Faster diagnosis: Automated skin lesion diagnosis systems can potentially reduce the time and cost 

associated with manual diagnosis by dermatologists. 

Increased accessibility: These systems can potentially make skin lesion diagnosis more accessible to 

underserved populations or those without easy access to dermatologists. 

Large-scale analysis: With the use of deep learning algorithms, it is possible to analyze a large volume of 

skin lesion images quickly and accurately, which can help in identifying patterns and potential correlations 

between skin lesion characteristics and diagnoses. 

Consistency: Automated systems are less likely to be affected by subjective biases, such as personal 

experience and fatigue, leading to more consistent diagnoses. 

 

DISADVANTAGES: 

Limited capacity to be deciphered: Because it's hard to understand how deep learning algorithms make 

diagnoses, they're often called "black boxes." When it comes to selecting a course of treatment and 

interpreting the diagnosis, this can be a significant issue. 

Dependence on data quality: The accuracy and reliability of deep learning algorithms are highly dependent 

on the quality and representativeness of the training data used. Poor quality or biased data can lead to 

inaccurate diagnoses. 

Limited applicability: Deep learning-based automated diagnosis systems are typically trained and validated 

on specific types of skin lesions, and their performance may vary when applied to different lesion types or 

skin tones. 

Ethical concerns: The use of automated diagnosis systems raises ethical concerns, including the potential for 

errors and biases, the impact on physician-patient relationships, and the risk of creating a dependence on 

automated diagnosis systems. 

Cost: Implementing deep learning-based automated diagnosis systems can be expensive, requiring significant 

computational resources and expertise in deep learning and computer vision. 
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LITERATURE SURVEY: 

Melanoma, the most deadly and aggressive type of skin cancer, is a major public health issue. The progress of 

treatment and the results for patients rely upon an early and right conclusion. In recent years, 

automated skin lesions diagnosis methods based on deep learning have received more attention. 

In one study, a deep learning algorithm outperformed a panel of 157 doctors in classifying melanoma, 

with an average accuracy of 86.5 percent. In 2018, the research was presented for publication in the 

Journal of the American Academy of Dermatology (JAAD). The investigation utilized nearly 129,000 clinical 

photographs of skin lesions. 

In a different study that was published in the International Journal of Dermatology in 2019, a deep 

learning-based automated detection system for both melanoma and non-melanoma skin cancers was 

proposed. When it comes to distinguishing between skin cancers other than melanoma and benign 

lesions, the method has an overall accuracy of 86.6%. The investigation made use of a dataset consisting of 

2,000 dermoscopic images. 

 

A profound learning-based robotized finding framework for the early ID of melanoma was proposed in a 

paper that was distributed in the diary Skin Exploration and Innovation in 2020. The study used a dataset of 

11,388 clinical and dermoscopic images of skin lesions to detect melanoma with 93.8 percent accuracy. 

 

A deep learning-based automated diagnosis system was proposed in a recent study that was published in the 

Journal of Medical Systems in 2021 for the purpose of categorizing skin lesions into four categories: 

malignancies, including melanoma, squamous cell carcinoma, and basal cell carcinoma. The review 

accomplished a general precision of 84.8% utilizing a dataset of 3,523 dermoscopic pictures. 

 

These studies demonstrate that automated skin lesion diagnostic systems based on deep learning have the 

potential to improve skin lesion diagnosis accuracy and efficiency. However, additional research is 

required to address issues such as data quality, bias, and interpretability as well as ethical concerns 

regarding the use of automated diagnosis systems in clinical practice. 
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In this paper, the authors provide a comprehensive survey of deep learning-based automated skin lesion 

diagnosis systems. The paper covers various aspects of these systems, including the dataset used, the type of 

deep learning algorithm used, and the performance metrics used to evaluate the system. The authors also 

discuss the advantages and limitations of these systems and highlight some of the ethical concerns 

surrounding their use. This paper provides a valuable resource for researchers and practitioners interested in 

the field of automated skin lesion diagnosis systems. 
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CONCLUSION: 

In conclusion, deep learning-based automated skin lesion diagnosis systems show great promise in 

improving the accuracy and efficiency of skin lesion diagnosis. These systems have shown to achieve high 

levels of accuracy in identifying various types of skin lesions, including melanoma, and have the potential to 

reduce the workload of dermatologists and improve patient outcomes. 

 

However, there are also limitations and ethical concerns that need to be addressed, such as ensuring the 

quality and representativeness of the datasets used to train the algorithms, addressing issues of bias and 

interpretability, and ensuring that the use of automated diagnosis systems does not lead to a decrease in the 

quality of care or patient privacy. 

 

Despite these challenges, the potential benefits of deep learning-based automated skin lesion diagnosis 

systems make them a valuable area of research and development. Future work should focus on addressing 

these challenges and further improving the accuracy, interpretability, and ethical use of these systems in 

clinical practice. 


