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Abstract: This project presents an automated Skin Disease Detection System that uses deep learning
techniques to classify skin diseases from image data. The system applies image preprocessing and feature
extraction to improve input quality before prediction. Transfer learning models such as MobileNetV2 and
ResNet50 are used to analyze skin images and identify disease patterns with high accuracy. The trained
model predicts disease categories and provides reliable diagnostic support through a web-based
interface. Explainable Al methods like Grad-CAM are integrated to visualize important regions
influencing predictions, improving transparency and user trust. The system automates disease
identification, reduces manual diagnosis effort, and enables faster and more accurate skin disease
analysis.
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1. INTRODUCTION

In today’s technology-driven healthcare environment, diagnosing skin diseases accurately and at an early
stage remains challenging due to variations in symptoms and dependence on manual visual examination.
This project addresses the problem of delayed and subjective diagnosis by developing an automated Skin
Disease Detection System using deep learning techniques. The proposed system integrates medical image
data with advanced machine learning models to improve diagnostic accuracy. Image preprocessing and
feature extraction techniques enhance image quality, while transfer learning models such as MobileNetV2
and ResNet50 are used to classify different skin diseases effectively. Explainable Al methods help
identify important regions influencing predictions, increasing transparency and reliability. The system
provides an intelligent, data-driven diagnostic support tool that reduces human error, speeds up disease
identification, and improves accessibility to preliminary skin health assessment.

2. LITERATURE SURVEY

Skin disease detection systems have recently gained significant attention due to the increasing demand for
accurate, fast, and automated medical diagnosis. Researchers have focused on improving disease
classification accuracy, reducing diagnostic errors, and supporting dermatologists using advanced deep
learning and computer vision techniques. This section reviews recent studies contributing to automated
skin disease diagnosis systems, particularly through the integration of medical image analysis and transfer
learning models.
From the reviewed literature, the following key observations can be made:
« Limited Availability of Dermatology Experts is a major challenge, especially in remote areas,
leading to delayed diagnosis and treatment.
» Deep Learning-Based Classification Models outperform traditional image processing methods by
automatically learning complex skin disease patterns and improving prediction accuracy.
« Transfer Learning Techniques, using pretrained models such as MobileNetV2 and ResNet50,
significantly enhance performance even with limited medical image datasets.
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» Explainable Al Methods, including Grad-CAM visualization, are essential for highlighting
infected regions in skin images and improving model transparency and clinical trust.

3. PROPOSED SYSTEM

The Proposed System is an automated deep learning—based medical image analysis framework designed
to assist in accurate and early skin disease diagnosis. The architecture begins with image acquisition,
followed by preprocessing techniques such as resizing, normalization, and noise reduction to improve
image quality. Data augmentation methods are applied to increase dataset diversity and enhance model
generalization.

Transfer learning models, including MobileNetVV2 and ResNet50, are employed to extract deep features
from skin lesion images and perform disease classification. The trained models analyze visual patterns
such as texture, color variation, and lesion structure to predict disease categories. Model performance is
evaluated using accuracy, precision, recall, and F1-score metrics to ensure reliable predictions.

To improve interpretability, Explainable Artificial Intelligence techniques such as Grad-CAM are
integrated to highlight important regions influencing model decisions. The prediction results, along with
confidence scores and visual explanations, are displayed through a user-friendly web application interface
built using Flask.

This framework replaces manual visual examination with a scalable, intelligent diagnostic support system
that enables faster analysis, reduces human error, and supports dermatologists and patients with data-
driven skin disease assessment.
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Fig 1: Proposed System
4. METHODOLOGY

The methodology of the proposed Skin Disease Detection System is organized into the following steps:

1. Image Data Acquisition

The system collects skin lesion images from medical image datasets and user uploads through the web
interface. These images serve as the primary input for disease classification.
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2. Image Preprocessing

The collected images undergo preprocessing steps including resizing, normalization, noise removal, and
color correction to improve image quality and ensure consistency across the dataset.

3. Data Augmentation

To overcome limited medical datasets and prevent overfitting, augmentation techniques such as rotation,
flipping, zooming, and brightness adjustment are applied to increase dataset diversity.

4. Feature Extraction Using Transfer Learning

Pretrained deep learning models such as MobileNetV2 and ResNet50 are used to extract high-level
features from skin images. Transfer learning enables effective learning even with smaller datasets.

5. Model Training and Validation

The dataset is divided into training, validation, and testing sets. The CNN model learns disease patterns
such as texture, color variation, and lesion shape. Model performance is evaluated using accuracy,
precision, recall, and F1-score metrics.

6. Disease Prediction

After training, the system predicts the skin disease category for newly uploaded images and generates
probability-based confidence scores.

7. Explainable Al Integration

Grad-CAM visualization highlights important regions of the skin image influencing the prediction,
improving interpretability and clinical trust.

8. Web Application Deployment

The trained model is integrated into a Flask-based web application that allows users to upload images and
instantly receive diagnostic results.

5. PROPOSED SYSTEM RESULTS

The proposed Skin Disease Detection System was successfully developed and evaluated using a labeled
skin disease image dataset. The system demonstrated effective performance in automated medical image
classification.

« Data Acquisition & Preprocessing:

Image preprocessing significantly reduced noise and improved image consistency, enabling stable feature
extraction and improved learning performance.

¢ Feature Extraction & Classification:

Transfer learning models successfully captured complex skin disease patterns, achieving high
classification accuracy compared to traditional image processing approaches.

» Model Performance:

The deep learning models achieved strong evaluation results with improved accuracy, precision, recall,
and F1-score, confirming reliable disease prediction capability.

* Explainability Results:

Grad-CAM visualizations correctly highlighted infected skin regions, validating that the model focuses on
medically relevant areas during prediction.

» Automated Diagnosis:

The system accurately classified skin diseases and generated confidence scores, reducing dependency on
manual diagnosis.
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* User Interface & Visualization:
The web application successfully displayed prediction results, confidence levels, and visual explanations
in real time, making the system accessible for both patients and healthcare professionals.
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6. CONCLUSION

In summary, this project successfully developed an automated Skin Disease Detection System that
bridges the gap between traditional manual diagnosis and intelligent Al-based medical analysis. By
utilizing deep learning techniques and transfer learning models such as MobileNetV2 and ResNet50, the
system effectively analyzes skin images and accurately classifies various skin diseases.

The integration of image preprocessing, data augmentation, and convolutional neural networks enabled
reliable feature extraction and improved prediction performance. Furthermore, the inclusion of
Explainable Artificial Intelligence using Grad-CAM visualization enhanced transparency by highlighting
the affected regions influencing model decisions.

The deployment of the system through a web-based application allows users to upload images and obtain
real-time diagnostic results along with confidence scores. Overall, the proposed system reduces human
error, speeds up disease identification, and provides a data-driven decisio
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