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ABSTRACT 

"Melanoma, which constitutes 76% of all skin cancer-related deaths, underscores the critical necessity of early 

detection to enhance treatment efficacy. In response, a sophisticated Convolutional Neural Network (CNN) 

model has been meticulously developed for precise melanoma identification. Utilizing the power of deep 

learning, this model adeptly examines images, proving to be an essential asset for dermatologists in their 

diagnostic endeavors. By automating detection processes, it streamlines workflows, poised to redefine 

melanoma diagnosis paradigms. The swift analysis of images, coupled with real-time alerts, empowers medical 

practitioners, promising improved early detection rates. Timely intervention is paramount in melanoma cases, 

significantly impacting patient prognosis. This groundbreaking solution alleviates the burden of manual 

assessments, enabling dermatologists to direct their expertise towards critical cases. The integration of this 

CNN-based model into clinical settings holds immense potential to save lives by expediting diagnosis and 

initiating treatment for melanoma patients. Moreover, this approach ensures superior accuracy even with 

limited input data, promising enhanced outcomes in melanoma management." 
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I. INTRODUCTION  

Melanoma, a deadly form of skin cancer, poses a significant public health challenge worldwide. Accounting for a 

staggering 76% of skin cancer-related deaths, its early detection is paramount for effective treatment and 

improved patient outcomes. Traditional methods of melanoma diagnosis often rely on visual inspection by 

dermatologists, which can be subjective and time-consuming. Moreover, the increasing incidence of melanoma 

underscores the need for efficient and accurate diagnostic tools to aid healthcare professionals in identifying 

suspicious lesions promptly. 

In response to these challenges, the development of advanced technologies, particularly in the field of artificial 

intelligence (AI) and deep learning, offers promising solutions. Convolutional Neural Networks (CNNs), a class 

of deep learning algorithms, have demonstrated remarkable success in various image recognition tasks, 

including medical image analysis. Leveraging the power of CNNs, researchers and healthcare professionals have 

explored the potential of automated systems for melanoma detection. 

This project aims to contribute to the ongoing efforts in melanoma detection by developing a CNN-based model 

capable of accurately evaluating skin lesion images for signs of melanoma. By harnessing the capabilities of 

deep learning, this model seeks to enhance the efficiency and accuracy of melanoma diagnosis, ultimately 

improving patient outcomes and reducing the burden on healthcare syste 

The significance of this project lies in its potential to revolutionize melanoma diagnosis by providing a reliable 

and scalable solution that complements the expertise of dermatologists. Through automated image analysis, the 

proposed model offers a systematic approach to screening for melanoma, enabling early detection and 

intervention. By alerting healthcare professionals to suspicious lesions, it empowers them to prioritize cases 

that require further evaluation, thereby optimizing resource allocation and improving patient care. 

In the following sections, we will delve into the methodology employed in developing the CNN-based model, 

including data collection, preprocessing, model architecture design, training, and evaluation. Additionally, we 

will discuss the implications of our findings and the potential impact of the proposed model on clinical practice 

and public health. 

Melanoma represents a significant health concern globally, with its incidence steadily rising over the past 

decades. According to the World Health Organization (WHO), melanoma ranks among the top ten cancers 

worldwide, with an estimated 324,000 new cases diagnosed annually. Despite advancements in treatment 
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modalities, the prognosis for advanced-stage melanoma remains poor, highlighting the critical importance of 

early detection and intervention. 

Traditionally, melanoma diagnosis has relied on visual inspection by dermatologists, supplemented by 

histopathological examination of biopsy samples for confirmation. While dermatologists undergo extensive 

training to recognize suspicious lesions, the subjective nature of visual assessment and the variability in clinical 

expertise can lead to diagnostic inaccuracies and delays in treatment initiation. Moreover, the increasing 

demand for dermatological services coupled with limited resources poses challenges to timely diagnosis and 

management of melanoma cases. 

II. METHODOLOGY 
Data Pretreatment and Model Selection 

In the initial step, the research underscores the importance of utilizing high-resolution images and refining data 

sampling techniques for optimal model performance. The DenseNet architecture is chosen as the foundation, 

coupled with attention mechanisms for melanoma classification, enhancing model attentiveness and accuracy. 

Transfer Learning and Dataset Preparation 

Next, DenseNet architecture and associated weight files are extracted for transfer learning, bolstering the 

model's performance. The melanoma dataset, comprising skin lesion images and labels, is archived and 

extracted for training, validation, and evaluation purposes. 

Data Analysis and Preprocessing 

The distribution of lesion images and severity labels within the dataset is analyzed to inform data 

preprocessing and model training strategies. The dataset is divided into validation and training sets, with 

attention to balancing the distribution of melanoma classes within the training set to mitigate class imbalance 

issues. 

Augmentation and Attention Mechanism Integration 

Augmentation techniques such as rotation, scaling, and flipping are implemented to enhance model resilience 

and increase data variety. Attention mechanisms are introduced into the DenseNet architecture to prioritize 

relevant regions of interest within skin lesion images, improving model sensitivity to critical features. 

Evaluation and Model Performance 

The model's prediction accuracy is evaluated on test data using metrics like accuracy, precision, recall, and F1-

score. Performance on test data, including accuracy and classification metrics for different melanoma severity 

levels, is assessed. A ROC curve is built to evaluate the model's ability to discriminate among different 

melanoma classes, providing insights into overall performance. 

Summary and Future Directions 

The research concludes with a summary of the adapted methodology, highlighting model performance metrics, 

insights gained, and suggestions for future research in melanoma classification. 

III. MODELING AND ANALYSIS 

 

Figure 1: Criteria assessed for melanoma detection. 
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IV. RESULTS AND DISCUSSION 
Here is the output screenshot where we can know whether a person has melanoma or not and it detects which 

type of skin cancer it belongs to. 

 
Figure 2: Categorization of Melanoma 

 
  Figure 3:Graph before Data augmentation 

 
Figure 4: Data augmentation 
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Figure 5:No.of images in each class 

Xinrong Lu1and Y. A. Firoozeh Abolhasani Zadeh. Deep Learning-Based Classification for Melanoma Detection 

Using XceptionNet 

 

Figure 6: Graph after Data augmentation 

V. CONCLUSION 

In the  proposed system, our project to develop a CNN-based melanoma detection system has yielded promising 

results despite initial challenges. With an initial validation accuracy of 55%, we encountered issues of 

overfitting, which prompted us to explore data augmentation techniques to enhance the model's generalization 

capability. After running the model for 30 epochs with augmented data, we achieved a remarkable  accuracy of 

90%, indicating significant improvement in performance without encountering errors. This achievement 

underscores the effectiveness of data augmentation in mitigating overfitting and enhancing the model's ability 

to accurately detect melanoma lesions. Moreover, our efforts have resulted in the development of a robust and 
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reliable model that exhibits a perfect fit to the data. By meticulously fine-tuning the architecture and training 

parameters, we have optimized the model to achieve superior performance in melanoma detection. 

This achievement not only demonstrates the efficacy of our approach but also underscores the potential of deep 

learning techniques in medical image analysis. Furthermore, our model's capability to detect nine different types 

of melanoma skin cancer represents a significant advancement in the field. By encompassing a wide range of 

melanoma variants, our system enhances diagnostic accuracy and enables comprehensive screening for various 

manifestations of the disease. This versatility is crucial in clinical practice, where accurate and timely diagnosis 

plays a pivotal role in patient management and treatment planning. In summary, our CNN-based melanoma 

detection system represents a significant step forward in the fight against skin cancer. Through meticulous data 

preprocessing, model optimization, and rigorous training, we have developed a highly accurate and versatile 

tool for melanoma detection. Moving forward, we envision further refinements and enhancements to our 

model, along with integration into clinical practice to assist dermatologists in early detection and intervention, 

ultimately improving patient outcomes and saving lives. 
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