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ABSTARCT-Accurate identification of melanoma in 
dermoscopic images is critical for early diagnosis of skin 
cancer and prevention of disease progression. Reliable 
classification of malignant and benign lesions assists clinicians 
in making informed diagnostic decisions and reducing 
unnecessary biopsies. This research presents a deep learning–
based automated melanoma detection system using 
dermoscopic images collected from publicly available datasets. 
A structured classification pipeline is developed using a pre-
trained convolutional neural network with transfer learning 
for feature extraction and classification. The network 
architecture is customized by modifying the final layers for 
binary classification. Model training is performed using binary 
cross-entropy loss and optimized using the Adam optimizer. 
Experimental results demonstrate reliable classification 
performance and highlight the potential of automated 
melanoma detection systems as supportive tools for 
dermatologists. 
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1. INTRODUCTION 
 
A deep learning–based framework for automated skin lesion 
analysis is presented to enhance melanoma detection from 
dermoscopic images. The study employs convolutional 
neural network architectures to perform integrated tasks 
such as lesion segmentation, feature representation, and 
classification within a unified system. By utilizing data-
driven feature learning instead of conventional handcrafted 
methods, the model effectively captures complex 
morphological and textural characteristics of skin lesions. 
Emphasis is placed on preprocessing and precise lesion 
boundary extraction to improve feature quality and 
diagnostic performance. Experimental evaluation on large 
dermoscopic datasets demonstrates improved classification 
accuracy and model robustness. The proposed approach 
supports efficient and scalable implementation for 
computer-aided dermatological diagnosis. Its architecture 
enables consistent performance across varied imaging 
conditions and reduces dependence on manual 
interpretation. This work contributes to the development of 
reliable and clinically applicable automated melanoma 
detection systems. [2]  
 
A comprehensive review of deep learning approaches for 
automated skin cancer detection using dermoscopic images 

has highlighted significant advancements in medical image 
analysis. The study evaluated advanced architectures such as 
convolutional neural networks, transfer learning models, 
and hybrid frameworks for accurate lesion classification. It 
demonstrated that deep learning techniques achieve high 
diagnostic accuracy by extracting complex visual features 
directly from large-scale datasets. The importance of 
preprocessing, data augmentation, and optimized training 
strategies in enhancing model performance and 
generalization was also emphasized. A major contribution of 
the work is the systematic identification of current 
challenges, including class imbalance and limited annotated 
medical datasets. Overall, the study provides a strong 
foundation for developing reliable, scalable, and clinically 
applicable AI-based melanoma detection systems. [3] 
 
An advanced deep learning–based framework has been 
developed to improve melanoma classification by addressing 
the challenge of class imbalance in dermoscopic image 
datasets. The study integrates convolutional neural network 
architectures with data balancing strategies such as 
augmentation and resampling to enhance classification 
performance. By mitigating the effects of imbalanced 
training data, the proposed approach significantly improves 
model accuracy and reduces misclassification of malignant 
lesions. The research demonstrates that optimized data 
distribution and feature learning contribute to more reliable 
and consistent diagnostic outcomes. A key achievement of 
the work is the successful enhancement of melanoma 
detection performance through effective handling of dataset 
imbalance. This contribution provides a strong foundation 
for developing robust and clinically reliable automated skin 
cancer detection systems. [4] 
 
A deep convolutional neural network framework with 
residual learning has been introduced to enhance the 
classification of skin lesions from dermoscopic images. The 
study employs residual network architecture to address 
challenges such as vanishing gradients and performance 
degradation in deep neural models. By enabling efficient 
feature propagation and deeper network training, the 
proposed model improves the extraction of complex visual 
characteristics associated with skin cancer. Image 
preprocessing and augmentation techniques were 
incorporated to strengthen model generalization and 
classification accuracy. A key achievement of this work is the 
significant improvement in diagnostic performance 
compared to conventional deep learning approaches. The 
study demonstrates the effectiveness of residual learning–
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based CNN models in developing accurate, robust, and 
clinically supportive skin lesion classification systems.  [5] 
 

2. PROBLEM STATEMENT 
 
Melanoma is a rapidly growing form of skin cancer in which 
early and accurate diagnosis plays a major role in improving 
patient survival. Conventional diagnostic techniques such as 
visual inspection, dermoscopic evaluation, and biopsy are 
widely used; however, these methods depend heavily on 
clinical expertise and may lead to variations in diagnosis. 
Manual examination of dermoscopic images is often time-
consuming and may produce inconsistent results due to 
differences in lesion shape, color, and texture. In addition, 
image artifacts such as hair, noise, uneven illumination, and 
low contrast make accurate interpretation difficult, 
especially during early-stage detection. Limited access to 
experienced dermatologists and diagnostic facilities in many 
regions further delays timely identification and treatment of 
melanoma. 
 
Several computer-aided diagnostic systems have been 
introduced to support melanoma detection, but many 
existing approaches face challenges related to data 
imbalance, over fitting, and limited generalization across 
diverse datasets. Deep learning models, particularly 
Convolutional Neural Networks (CNNs), have demonstrated 
strong capability in feature extraction and classification; 
however, variations in dermoscopic image quality and 
insufficient preprocessing techniques often affect 
performance. Moreover, the complexity of lesion boundaries 
and similarities between benign and malignant lesions make 
classification a challenging task for automated systems. 
 
Therefore, there is a need to develop a reliable and efficient 
deep learning–based system that can accurately analyze 
dermoscopic images and assist in melanoma classification. 
The problem addressed in this project is to design a robust 
diagnostic framework that incorporates effective 
preprocessing, segmentation, feature extraction, and 
classification techniques to improve detection accuracy. The 
proposed system aims to support early diagnosis, minimize 
human error, and provide a dependable decision-support 
tool for dermatological analysis. 
 
3. OBJECTIVIES 

The objective of this work is to develop an accurate 
classification model using a Convolutional Neural Network 
(CNN)–based system capable of classifying dermoscopic skin 
lesion images into benign and malignant melanoma 
categories with an overall accuracy exceeding 95%. The 
system is designed to reliably identify and classify melanoma 
by distinguishing it from other common skin lesions, thereby 
supporting early and precise detection of serious skin cancer 
conditions. To manage class imbalance in dermoscopic 
image datasets, techniques such as image augmentation, 

transfer learning, and balanced sampling are applied to 
improve detection performance, especially for melanoma 
cases that appear less frequently in available data. In 
addition, visualization approaches are incorporated to 
highlight the important regions of the skin lesion that 
influence predictions and to provide meaningful 
understanding of the classification process, thereby 
improving clarity and strengthening clinical confidence in 
the automated melanoma detection system. 

4. METHODOLOGY USED 
 
The proposed methodology begins with data collection using 
publicly available dermoscopic image datasets such as ISIC, 
HAM10000, and PH², supplemented by carefully verified 
skin lesion images annotated by dermatology experts to 
ensure the inclusion of both benign and malignant 
melanoma cases with special attention to rare and early-
stage lesions. Image preprocessing is performed to 
standardize the input data through color normalization, 
resizing to 224×224 pixels, contrast enhancement, and 
artifact removal, followed by the application of lesion-
focused cropping methods to isolate the region of interest 
from surrounding healthy skin. These preprocessing steps 
help maintain consistency across images and improve the 
quality of input data used for training and testing. 
 
Data augmentation techniques including rotation, horizontal 
and vertical flipping, brightness adjustment, zoom variation, 
and noise filtering are applied to improve dataset diversity 
and strengthen model stability during training. Model 
development is carried out using Convolutional Neural 
Networks (CNNs) with transfer learning from pre-trained 
architectures such as ResNet50, EfficientNet, and MobileNet, 
while balanced sampling and careful training strategies are 
incorporated to manage class imbalance and improve 
melanoma detection performance. The models are trained 
using structured validation methods along with tuning of 
learning rate, batch size, and optimization techniques to 
achieve stable and reliable performance. 
 
Model evaluation is conducted using performance measures 
such as accuracy, precision, recall, F1-score, ROC-AUC, and 
confusion matrix analysis, with particular emphasis on 
sensitivity for melanoma detection due to the high clinical 
risk associated with missed diagnosis of malignant lesions. 
Finally, visual interpretation techniques are applied to 
highlight important lesion regions influencing predictions 
and to provide meaningful insight into the classification 
process, thereby improving clarity and strengthening clinical 
confidence in the automated melanoma detection system. 
 

 5. LITERATURE SURVEY 
 
Tschandl et al. (2019) explored the role of collaboration 
between artificial intelligence systems and medical 
professionals in skin cancer recognition. Their research 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 13 Issue: 02 | Feb 2026              www.irjet.net                                                                          p-ISSN: 2395-0072 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 643 
 

demonstrated that AI-assisted diagnostic tools can enhance 
the performance of clinicians by providing supportive 
predictions and visual explanations. The study emphasized 
that such collaboration improves diagnostic accuracy, 
especially for less experienced practitioners. However, the 
authors also highlighted that the reliability and 
interpretability of AI systems are essential, as incorrect 
predictions may negatively influence clinical decisions. The 
research concluded that combining human expertise with AI 
technology can significantly improve melanoma detection 
outcomes. [1] 

Li, Shen, and Xie (2018) proposed a deep learning-based 
framework for automated skin lesion analysis and melanoma 
detection. Their work focused on the application of 
convolutional neural networks for feature extraction, 
segmentation, and classification of dermoscopic images. The 
study addressed challenges such as variations in lesion 
shape, color, and texture, which make melanoma detection 
complex. By using deep learning techniques and large 
dermoscopic datasets, the proposed system achieved 
improved performance in identifying skin lesions. The 
research demonstrated that deep learning models can 
effectively support early diagnosis and provide accurate 
classification of melanoma. [2] 

Naqvi et al. (2023) presented a comprehensive review of 
deep learning methods used for skin cancer detection. The 
study analyzed different machine learning and deep learning 
models, including convolutional neural networks, transfer 
learning approaches, and hybrid architectures. It 
emphasized the importance of image preprocessing, data 
augmentation, and high-quality datasets for improving 
model performance. The authors also discussed existing 
challenges such as data imbalance, limited availability of 
annotated medical datasets, and the need for model 
interpretability. The review concluded that deep learning 
has shown significant potential in melanoma detection but 
requires further improvement for practical clinical 
applications. [3] 

Pham et al. (2021) focused on enhancing melanoma 
classification by addressing the problem of imbalanced 
datasets in medical imaging. Their research applied deep 
learning techniques along with data balancing strategies 
such as augmentation and resampling to improve 
classification accuracy. The study demonstrated that 
handling data imbalance effectively reduces misclassification 
and improves the reliability of melanoma detection models. 
The results indicated that combining deep learning 
algorithms with proper data management techniques can 
significantly enhance the performance of automated 
diagnostic systems. [4] 

Hosny et al. (2022) presented a deep learning-based 
approach for classifying skin lesions using convolutional 
neural networks with residual learning techniques. The 
study aimed to improve the accuracy and reliability of 

automated skin cancer detection systems. Residual learning 
was used to overcome challenges such as vanishing 
gradients and performance degradation in deep neural 
networks. The proposed model was capable of extracting 
complex features from dermoscopic images, leading to better 
classification results. Image preprocessing and augmentation 
techniques were applied to improve model performance and 
handle variations in skin lesion images. The results showed 
that the residual learning-based CNN achieved higher 
accuracy compared to traditional deep learning methods. 
The study highlighted the importance of large and diverse 
datasets for effective training of deep learning models. 
Overall, the research demonstrated that deep residual 
networks can support early melanoma detection and 
enhance automated diagnostic systems in healthcare. [5] 

6. PROJECT DESCRIPTION 

This project presents the development of an Artificial 
Intelligence (AI) and Deep Learning–based diagnostic 
framework for automated melanoma detection and 
classification using dermoscopic image analysis. The system 
employs Convolutional Neural Networks (CNNs) to 
differentiate melanoma from benign skin lesions, enabling 
early and reliable skin cancer diagnosis. Early detection of 
melanoma is critical in improving patient survival rates; 
however, traditional diagnostic procedures based on 
dermoscopic examination and biopsy are time-consuming, 
subjective, and dependent on dermatologist expertise. 

The proposed system utilizes publicly available dermoscopic 
datasets such as ISIC, HAM10000, and PH² to train and 
validate the classification model. Image preprocessing 
techniques including normalization, resizing, artifact 
removal, and data augmentation are applied to enhance 
dataset quality and improve model generalization. A CNN-
based architecture with transfer learning from pretrained 
models such as ResNet, VGG, and EfficientNet is 
implemented for automated feature extraction and lesion 
classification. 

The model is trained using optimized hyperparameters and 
evaluated using performance metrics such as accuracy, 
sensitivity, specificity, precision, recall, F1-score, and ROC-
AUC to ensure reliable diagnostic performance. Explainable 
AI techniques such as Grad-CAM are incorporated to 
generate visual heatmaps highlighting critical lesion regions 
influencing model predictions, thereby improving 
interpretability and clinical trust. The developed system 
serves as an efficient decision-support tool for 
dermatologists, enhancing diagnostic accuracy, reducing 
manual workload, and supporting early melanoma detection 
through automated dermoscopic image analysis. 

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 13 Issue: 02 | Feb 2026              www.irjet.net                                                                          p-ISSN: 2395-0072 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 644 
 

7. SYSTEM DESIGN 

The proposed system is designed as an automated 
melanoma detection and classification framework using 
deep learning–based image analysis. The architecture 
follows a structured pipeline consisting of image acquisition, 
preprocessing, feature extraction, classification, and 
performance evaluation modules to ensure accurate and 
reliable diagnosis of skin lesions. 

The system begins with the collection of dermoscopic skin 
lesion images from publicly available melanoma datasets. 
These images undergo preprocessing operations such as 
image resizing, normalization, noise removal, and artifact 
elimination to enhance visual quality and ensure uniformity. 
Data augmentation techniques including rotation, flipping, 
and scaling are applied to increase dataset diversity and 
improve model generalization while reducing overfitting. 

Following preprocessing, the enhanced images are fed into a 
Convolutional Neural Network (CNN) architecture designed 
for automated feature extraction and lesion classification. 
The CNN employs multiple convolutional layers, pooling 
layers, and activation functions to extract high-level spatial 
and texture features from dermoscopic images. These deep 
features enable precise differentiation between benign and 
malignant skin lesions. Transfer learning strategies and 
optimized hyperparameters are incorporated to improve 
classification performance and computational efficiency. 

The extracted features are passed through fully connected 
layers and a softmax classifier to categorize lesions into 
melanoma or non-melanoma classes. The model is trained 
and validated using labeled dermoscopic datasets to ensure 
robustness and reliability. Performance evaluation is carried 
out using standard metrics such as accuracy, sensitivity, 
specificity, and area under the curve (AUC) to assess 
diagnostic effectiveness. 

The overall system design provides an end-to-end intelligent 
diagnostic framework that supports dermatologists in early 
melanoma detection, reduces diagnostic variability, and 
enhances clinical decision-making through automated and 
scalable deep learning techniques. 

 

 
Fig -1: System Design 

 

8. SCREENSHOTS  
 

 
 

Fig -2: Prediction Page 
 

 

Fig -3: Accuracy Graph 

 

Fig -3: Comparison Graph 
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Fig -3: Confusion Graph 

 

Fig -3: Confidence Graph 

9. CONCLUSION AND FUTURE SCOPE 
 
This work presented a deep learning–based diagnostic 
framework for automated melanoma detection using 
dermoscopic skin lesion images. The system integrates 
image preprocessing, augmentation, feature extraction, and 
classification through Convolutional Neural Networks to 
improve the accuracy and consistency of skin cancer 
diagnosis. By utilizing publicly available datasets and 
transfer learning–based CNN architectures, the model 
demonstrates reliable performance in distinguishing 
melanoma from benign lesions. Performance evaluation 
using accuracy, precision, recall, F1-score, and ROC-AUC 
confirms the effectiveness of the proposed approach in 
medical image classification tasks. 

The developed system reduces dependency on manual 
examination and supports dermatologists by providing a 
computer-aided diagnostic tool for early melanoma 
screening. In addition, the integration of preprocessing 
techniques, class imbalance handling, and visual 
interpretation methods enhances model robustness and 
clinical reliability. The proposed framework can assist in 
improving diagnostic efficiency, minimizing false negatives, 

and enabling timely treatment planning in real-world 
healthcare environments. 

The system can be further enhanced by incorporating larger 
and more diverse dermoscopic datasets to improve 
generalization across different skin types and imaging 
conditions. Integration of advanced deep learning 
architectures such as Vision Transformers, hybrid CNN-
Transformer models, and ensemble learning techniques may 
further improve classification accuracy and robustness. 
Future research may also focus on real-time deployment of 
the model through web-based or mobile diagnostic 
applications to support remote healthcare and 
teledermatology services. 

Incorporating clinical metadata such as patient history, 
lesion evolution, and genetic information can strengthen 
diagnostic decision support by enabling multi-modal 
analysis. Additional improvements can include explainable 
AI techniques for better interpretability, automated lesion 
segmentation using advanced architectures, and validation 
through clinical trials. With continued refinement and 
integration into healthcare systems, the proposed 
framework has the potential to serve as an efficient and 
scalable support tool for early melanoma detection and skin 
cancer diagnosis. 
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