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ABSTRACT: Skin lesion segmentation is crucial for early diagnosis of dermatological conditions, including
melanoma. Deep Convolutional Neural Networks (CNNs) have shown remarkable accuracy in automated lesion
segmentation and classification. This paper explores CNN-based techniques such as U-Net and attention-based models
to enhance segmentation precision. The proposed approach is evaluated using benchmark datasets, demonstrating
improved accuracy in distinguishing benign and malignant lesions. Results indicate that deep CNN techniques enhance
diagnostic reliability, offering a robust framework for computer-aided dermatology. This study highlights the potential
of deep learning in advancing non-invasive, realtime skin disease diagnosis.
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I. INTRODUCTION

For effective treatment, skin lesions must be correctly identified and classified. Traditional diagnosis, which depends
on dermatologists, can sometimes lead to errors. This highlights the need for more reliable and efficient solutions.
Recent advances in artificial intelligence, especially Convolutional Neural Networks (CNNSs), have improved the
accuracy of skin lesion diagnosis by analyzing medical images automatically [5]. CNNs assist dermatologists by
speeding up diagnosis and reducing workload.

These Al-powered systems accurately detect and classify skin lesions, enabling early disease detection and timely
treatment. In areas with few dermatologists, CNN-based tools improve healthcare access and efficiency.

Il. AIM & SCOPE

The goal of this project is to develop an accurate and efficient method for detecting and classifying skin lesions using
Convolutional Neural Networks (CNNs). By automating the analysis of medical images, this approach aims to improve
early detection of skin conditions, including skin cancer, allowing for quicker and more reliable treatment [6].

»  Skin Lesion Detection: CNNs help identify different types of skin lesions.

» Image Segmentation: The system highlights affected areas in medical images automatically [4].

» Classification: Lesions are categorized as either benign (harmless) or malignant (cancerous).

»  Higher Accuracy: Al reduces mistakes in diagnosis.

»  Faster Diagnosis: Doctors get quick and reliable results for better decision making.

»  Better Access: Helps doctors in areas with few dermatology specialist

I1l. METHODOLOGY

Proposed Approach:

To improve skin lesion segmentation, the proposed system combines three deep learning models: SegNet, U-Net, and
Convolutional Neural Networks (CNNs). SegNet enhances segmentation accuracy, U-Net helps in locating lesions, and
CNNs extract important features. By using these models together, the system aims to provide reliable and precise skin
lesion analysis [4].
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Feature Extraction with CNN:

*  Model Used: Advanced CNN models like ResNet and DenseNet are used to extract key features.

«  Purpose: CNNs analyze skin images to capture important details, such as texture and patterns, that help in accurate
diagnosis [5].

«  Benefit: Extracted features improve segmentation quality, leading to better identification and classification of skin
lesions.

Segmentation with U-Net:

*  Model Used: U-Net, a deep learning model with an encoder-decoder structure.

«  Purpose: U-Net processes features from CNNs, improving image quality and helping to accurately locate lesions
[3].

«  Benefit: It ensures lesion boundaries are clear, improving segmentation accuracy.

Refinement with SegNet:

*  Model Used: SegNet, a model with pooling and up-sampling layers to refine segmentation.

»  Purpose: It enhances the segmented output from U-Net, making details clearer.

»  Benefit: SegNet sharpens lesion boundaries and reduces errors, making the final segmented image more precise [1].

Input Image : { Preprocessing | | Feature Extraction

Database I 1 Training ]

Fig 1: Block Diagram
The flowchart illustrates the process of skin lesion classification using CNNSs. It begins with input image preprocessing,
followed by feature extraction, training on a database, and classification into either healthy skin or different types of
skin lesions.

IV.SYSTEM DESIGN

Dataset

Images(Training)

Raw Saanonioan
Images (Testing) l

Fig 2: System Architecture

The diagram illustrates a deep learning-based approach for skin lesion detection and classification. It begins with a
dataset containing raw images, which are divided into training and testing sets. These images undergo preprocessing
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and segmentation to enhance quality and isolate skin lesions from the background. Next, feature extraction is
performed to identify important characteristics such as texture, shape, and color, which are crucial for classification.
The extracted features are then used for training and classification using deep learning models like CNNs. A database
stores both the training data and learned features for further model improvements. The trained model undergoes testing
analysis to evaluate its accuracy and performance. Once validated, the model proceeds with prediction, classifying new
skin lesion images as benign or malignant. If the model's performance is unsatisfactory, the system allows for training a
new model by adjusting parameters or adding more data, ensuring continuous improvement in accuracy and reliability.

V.RESULTS & CONCLUSION

Fig 3: Register Page

Fig 4: Results Page
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Fig 5: Model Accuracy Chart
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Model Loss

— Train Loss
Validation Loss

Fig 6: Model Loss Chart

1 Block Diagram Systematic Represents the overall workflow of the skin lesion
Framework detection system, from input images to classification

results.
2 System Architecture = System Design = Shows the structure and components involved in

processing, training, and predicting skin lesions.

3 Register Page Results & Displays the user registration interface for accessing the
Discussions skin lesion detection system.

4 Result Page Results & Presents the output of the classification, indicating whether
Discussions a lesion is benign or malignant.

5 Model Accuracy Results & Visualizes the accuracy of the model over multiple training

Chart Discussions epochs to assess performance.

6 Model Loss Chart Results & Depicts the loss function values during training, showing

Discussions how well the model learns over time.

VI. CONCLUSION

Our CNN-based system improves skin lesion diagnosis by ensuring higher accuracy and precise boundary detection.
While it performs well, future improvements should focus on faster processing and better adaptability to various skin
types, allowing for wider clinical use [4].
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