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Abstract - The SkinAI research explores a cutting-edge 
approach to detecting and classifying skin diseases using 
a Convolutional Neural Network (CNN) integrated into a 
webbased platform. Skin diseases are widespread, but 
early detection, especially of critical conditions like 
melanoma, is essential for effective treatment. 
Traditional diagnostic methods are often inaccessible to 
individuals in remote areas, creating a demand for 
automated solutions. Our system allows patients and 
healthcare professionals to upload or capture images of 
skin lesions via the web and receive real-time diagnostic 
results and suggested treatments. The backend utilizes a 
CNN model trained on dermatological datasets to 
classify common skin diseases like eczema, psoriasis, and 
melanoma. This paper provides a detailed breakdown of 
the algorithm, system architecture, and model, and 
compares our approach with existing machine learning 
methods. Results demonstrate high accuracy in disease 
detection and a user-friendly experience, making this a 
promising tool for telemedicine applications. 
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1. INTRODUCTION 
 

In recent years, skin diseases have become one of the 
most prevalent health concerns worldwide, affecting 
millions of individuals across various age groups and 
demographics. With conditions ranging from benign 
issues like acne to more severe cases such as 
melanoma, the demand for accurate, efficient, and 
timely diagnosis has never been greater. 
Dermatological examinations are critical for diagnosing 
these conditions, but access to specialized care can be 
limited, particularly in remote or underserved areas. 
This limitation emphasizes the need for automated 
solutions that can assist both patients and healthcare 
professionals in the early detection and classification of 
skin diseases. 

Patients: Can upload or capture images but have 
restricted access to data modification. 

Artificial Intelligence (AI), and more specifically, deep 
learning, has revolutionized many fields, including 
healthcare. Convolutional Neural Networks (CNNs), a 
type of deep learning model particularly adept at image 
recognition tasks, have shown great promise in medical 
diagnostics, especially in dermatology. Skin disease 
diagnosis relies heavily on visual assessments, making 
it an ideal candidate for automation through AI. By 
leveraging CNNs, it becomes possible to classify skin 
diseases based on images, allowing for a faster and 
more accurate diagnosis process. This research focuses 
on developing a web-based system for skin disease 
detection and classification, integrating CNNs to 
automate the diagnostic process. Users, including 
patients and medical professionals, can upload or 
capture images of skin lesions, which are then analyzed 
in real-time by a CNN model trained on dermatological 
datasets. The system not only identifies the skin 
condition but also suggests potential treatments, 
offering a preliminary diagnosis that can guide further 
medical consultations. The primary objective of this 
research is to create an accessible, user-friendly 
platform that can be utilized both as a diagnostic tool 
and an educational resource. By automating the initial 
assessment of skin diseases, the system aims to bridge 
the gap between patients and dermatologists, 
particularly in areas where healthcare services are 
scarce. This paper outlines the development process of 
the system, the CNN model architecture, and the 
technological frameworks used, while also presenting a 
detailed comparison with existing methods for skin 
disease detection. 

1.1 Features of the Skin disease detection and 
classification web application: 
Our system is designed to automate the detection 
and classification of skin diseases, with a focus on 
accessibility and ease of use. Key features include:

 User Roles: 
1. 
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2. Doctors: Can upload images, modify data, and 
access detailed analytics. 
3. Image Upload and Capture: Users can either 
upload images from their device's gallery or 
capture live images through a webcam. 
4. Disease Detection Using CNNs: After image 
submission, the system preprocesses the image 
and runs it through a CNN model that classifies the 
disease and provides treatment suggestions. 
5. Real-Time Processing: The system provides 
immediate feedback on the uploaded image, 
displaying the predicted disease and 
recommended treatment. 
6. History Tracking: Users can access a history of 
their last four diagnoses, enabling continuous 
monitoring of skin conditions. 
7. Data Security: The system ensures privacy by 
storing user data securely in a role-based database 
system, using encryption techniques. 

 
1.2 Advantages of a Skin disease detection: 

The platform is available online, providing users in 
remote or underserved areas with access to basic skin 
disease diagnosis without needing a dermatologist. 

1. Efficiency: By automating the diagnostic process, 
the system dramatically reduces the time required for 
patients to receive preliminary diagnoses. 

2. Cost-Effective: The platform eliminates the need 
for expensive equipment or repeated in-person visits 
to dermatologists, offering a low-cost alternative for 
initial assessments. 

3. Scalability: The modular design of the system 
allows for the addition of new diseases, treatment 
protocols, and diagnostic features without significant 
overhauls. 

4. Automated Data Handling: Historical data related 
to user images and diagnoses are automatically stored 
and accessible, eliminating the need for manual record- 
keeping. 

5. Role-Based Access Control: Doctors and patients 
have different access levels, ensuring that data can be 
updated only by authorized users. 

2. LITERATURE REVIEW 
 

The use of machine learning and deep learning 
techniques in skin disease detection has garnered 
significant attention in recent years, with several 
studies showcasing the advantages and challenges of 
various approaches. 

One such study by C. Nallusamy (2023), published in 
the Journal of Population Therapeutics & Clinical 
Pharmacology, focuses on deep learning models for the 
detection of melanoma, one of the deadliest types of 
skin cancer. The research demonstrates that deep 
learning algorithms, particularly convolutional neural 
networks (CNNs), can significantly improve the speed 
and accuracy of melanoma detection when compared 
to traditional diagnostic methods. Nallusamy's study 
emphasizes the importance of early detection and 
suggests that deep learning could be a viable method to 
integrate into clinical practices, reducing human error 
and diagnostic delays. Learning techniques, especially 
in terms of classification accuracy and feature 
extraction capabilities. The study also points out the 
limitations of machine learning models, which often 
require manual feature selection, making them less 
adaptable to new data. In contrast, deep learning 
models, particularly CNNs, can automatically learn and 
extract important features from images, leading to 
higher accuracy, especially for complex skin disease 
images. 

 
In another study of, Md. Al Mamun and Mohammad 
Shorif Uddin (2022) proposed a machine learning- 
based solution for skin disease detection and 
classification using image segmentation. Published in 
Elsevier, their work discusses how segmentation 
techniques can enhance the accuracy of skin disease 
detection by isolating the region of interest (the 
affected skin area) before feeding the image into a 
classification model. Their approach helped to reduce 
the noise in images and improve the model's ability to 
focus on relevant parts of the skin lesion, leading to 
more accurate diagnoses. However, their study also 
recognized the limitations of machine learning models 
when compared to deep learning, as the latter offers 
greater flexibility and power in dealing with large and 
diverse datasets. 

 
Another significant contribution is from Suganya R. 
(2016), who explored the application of an Automated 
Computer-Aided Diagnosis (CAD) system for skin 
lesions in dermoscopy images. Presented at the Fifth 
International Conference on Recent Trends in 
Information Technology, the research outlines how 
CAD systems, combined with neural networks, can 
improve the precision of diagnosing skin conditions, 
particularly melanoma. Suganya’s work highlights that 
automated systems can significantly reduce the time 
and effort required by dermatologists for preliminary 
diagnoses, making them a valuable tool in telemedicine 
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and large-scale healthcare systems. Her research also 
discusses the benefits of integrating deep learning 
models, which can generalize better across different 
skin types and disease variations. 

 
Lastly, Marín C., Alférez G.H., and González V. (2015) 
conducted a study on the non-invasive detection of 
melanoma using artificial neural networks (ANNs). 
Published by Springer, their research presents a novel 
method of distinguishing between melanoma lesions 
and benign nevi through image recognition techniques. 
The authors argue that using neural networks can help 
automate the detection process, providing quick and 
reliable results that could aid dermatologists in clinical 
settings. While their research focuses primarily on the 
ANN approach, it opened up avenues for exploring 
more advanced neural network models like CNNs, 
which are now more commonly used due to their 
superior performance in image classification tasks. 

 
Together, these studies provide strong evidence for the 
effectiveness of deep learning models, particularly 
CNNs, in the field of skin disease detection. While 
machine learning models like decision trees and 
support vector machines have shown promise, their 
performance is often outpaced by CNNs, which excel in 
processing complex image data. The growing body of 
literature suggests that deep learning can play a pivotal 
role in advancing telemedicine applications and 
providing faster, more accurate diagnostic tools for 
dermatologists and patients. 

3. PROPOSED SYSTEM 

 

Fig -1: Proposed System Architecture 
 

The skin disease detection system incorporates 
several technologies that work together seamlessly 
to provide an intuitive user experience and accurate 
disease classification. 

3.1 WORKFLOW FOR IMAGE PROCESSING 
MODULE: 

 
Step 1: User uploads or captures an image via the web 
interface. 

 
Step 2: The image is preprocessed (resized, 
normalized) to a format acceptable for the CNN model 
(e.g., 224x224 pixels). 

Step 3: The preprocessed image is sent to the trained 
CNN model, which performs disease classification by 
extracting key features through several convolutional 
layers. 

 
Step 4: The backend receives the predicted disease and 
medication suggestions. 

 
Step 5: The results are displayed on the frontend, and 
the user is also given an option to review previous 
diagnoses through a history feature. 

 
3.2 WORKFLOW FOR DISEASE DETECTION 
MODULE : 

Step 1: User Interaction: 
1. Login/Signup: User selects whether to log in or sign 
up. ○ Role selection (Patient/Doctor) during signup 
determines access permissions. 
2. Image Upload or Capture: The user can upload or 
capture an image via the interface. 

Step 2: Image Preprocessing: 
1. The uploaded image is received by the backend 
through an HTTP POST request. 
2. Image is stored temporarily and preprocessed 
(resized, normalized). 3. The preprocessed image is 
transformed into numpy array. 

Step 3: CNN Model: 
The preprocessed image is passed to the CNN model. 
1. Model Prediction: The CNN model predicts the skin 
disease based on thefeatures extractedfrom theimage. 
2. Suggested Treatment: Along with the disease 
prediction, the system suggests possible treatments. 

Step 4: Backend Response: 
1. The predicted disease and treatment suggestions 
are returned as a JSON object. 
2. The response is sent back to the frontend for display 
to the user. 
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4. METHODOLOGY 

The methodology involves collecting a diverse skin 
disease image dataset, preprocessing it with resizing, 
normalization, and augmentation, and extracting 
features using traditional methods or deep learning 
(CNNs like ResNet, VGG). Machine learning models 
(SVM, Random Forest) or deep learning models 
classify diseases, with training optimized using cross- 
validation and performance evaluated via accuracy, 
precision, recall, and AUC-ROC. Model 
interpretability is enhanced using Grad-CAM and 
SHAP. If deployed, the model is integrated into a web 
or mobile app. Ethical considerations, including data 
privacy and fairness, are addressed for responsible 
AI use. 

4.1 Data Collection 

 
 Obtain a publicly available dataset such as 

ISIC (International Skin Imaging 
Collaboration), DermNet, HAM10000, or a 
hospital/private dataset (with ethical 
approval). 

 Data should include images of various skin 
diseases with corresponding labels. 

 Ensure dataset diversity in terms of skin 
tones, age groups, and environmental 
conditions. 

 
4.2. Data Preprocessing 

 
 Image Resizing: Resize images to a fixed 

dimension (e.g., 224x224 for deep learning 
models). 

 Normalization: Normalize pixel values (e.g., 
between 0 and 1 or -1 and 1). 

 Data Augmentation: Apply transformations 
like rotation, flipping, brightness adjustment, 
and noise addition to improve model 
generalization. 

 Class Balancing: Use techniques such as 
oversampling, under sampling, or Synthetic 
Minority Over-sampling Technique (SMOTE) 
if dataset classes are imbalanced. 

 Segmentation (if required): Use segmentation 
techniques like U-Net to focus on the lesion 
area. 

4.3. Feature Extraction 

 
 Traditional Machine Learning Approach: Use 

handcrafted features such as color 
histograms, texture descriptors (GLCM, LBP), 
and shape features. 

 Deep Learning Approach: Use pre-trained 
CNN models like ResNet, VGG, EfficientNet, 
MobileNet for automatic feature extraction. 

 
4.4. Model Selection 

 
 Traditional Machine Learning Models: Train 

classifiers like Support Vector Machine 
(SVM), Random Forest (RF), k-Nearest 
Neighbors (k-NN), Decision Trees, or 
XGBoost on extracted features. 

 Deep Learning Models: Implement deep 
learning architectures such as CNN 
(Convolutional Neural Networks), or use 
transfer learning with pre-trained models. 

 Hybrid Approaches: Combine deep learning 
with traditional classifiers (e.g., using CNN for 
feature extraction and SVM for classification). 

 
4.5. Explainability & Model Interpretation 

 
 Grad-CAM (Gradient-weighted Class 

Activation Mapping): Visualize which parts of 
the image influenced the model’s decision. 

 SHAP (Shapley Additive Explanations) or 
LIME (Local Interpretable Model-agnostic 
Explanations): Explain model predictions. 

 
4.6. Deployment 

 
 Convert the model into a web-based 

application or mobile application using Flask, 
FastAPI, or TensorFlow Lite for real-world 
usability. 

 Deploy the model using cloud platforms like 
Google Cloud, AWS, or Microsoft Azure. 

 
4.7. Ethical Considerations 

 
 Ensure data privacy and security. 
 Address bias in skin disease detection (e.g., 

ensuring fair performance across different 
skin tones). 

 Follow medical AI regulations and guidelines. 
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5. EXPERIMENTAL RESULT 

 
6. 

The research on automating skin disease detection 
using Convolutional Neural Networks (CNNs) 
demonstrates the immense potential of AI-driven 
technologies in revolutionizing healthcare diagnostics. 
By developing a web-based platform that integrates 
CNNs, we have provided a practical solution for 
detecting and classifying common skin diseases such as 
eczema, psoriasis, and melanoma. This system 
addresses critical challenges in dermatological care, 
particularly the lack of immediate access to specialists, 
by offering users—patients and healthcare 
professionals alike—a reliable, efficient, and easily 
accessible tool for preliminary diagnosis. The success 
of this project lies in its ability to process images 
through CNN-based image recognition models, offering 
real time feedback on disease classification and 
treatment recommendations. Additionally, the 
inclusion of automated scheduling features improves 
the system's usability, ensuring continuous health 
monitoring and timely interventions. This system not 

areas to receive an early diagnosis but also serves as a 
valuable tool for medical practitioners seeking a quick 
reference or pre-screening tool for patients. Although 
the results have been promising, there is room for 
improvement. Expanding the dataset to include a 
broader range of skin conditions and enhancing the 
system’s ability to handle images with varying quality 
levels will improve accuracy. Furthermore, future work 
should focus on refining the system's predictive 
capabilities by incorporating user feedback and 
retraining the CNN model with new data. Enhancing 
security features to comply with healthcare regulations 
such as GDPR and HIPAA will also be crucial as the 
system scales for wider use. Overall, this research 
marks a significant step forward in using artificial 
intelligence for healthcare solutions, particularly in 
dermatology. The integration of CNNs for automated 
skin disease detection can revolutionize telemedicine 
and provide a cost-effective alternative for patients 
seeking early diagnosis. 
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