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ABSTRACT: Skin diseases affect millions worldwide, posing challenges in diagnosis and treatment. This study
presents a deep learning approach using Convolutional Neural Networks (CNNs) implemented with TensorFlow for
automated diagnosis. The system uses advanced CNN architectures like LeNet, AlexNet, and a custom-designed CNN
model. Preprocessing techniques and pre-trained models are utilized for optimization. Performance is evaluated using
metrics such as accuracy, precision, recall, and F1-score. The results demonstrate high accuracy, making this approach
suitable for real-world applications such as telemedicine. This research supports Al-driven solutions in healthcare by
improving diagnostic precision in dermatology.
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LINTRODUCTION

Skin diseases represent a significant global health challenge, affecting millions of individuals annually. Among them,
skin cancer is one of the most prevalent and potentially life-threatening conditions. Early detection and accurate
diagnosis are crucial in improving survival rates and reducing the burden on healthcare systems. Traditional diagnostic
methods often rely on visual inspection by dermatologists, which can be subjective and prone to error, especially in
regions with limited access to specialists. As a result, there is a pressing need for intelligent, automated systems that
can support clinical decision-making and deliver reliable diagnostic results. Recent advances in Artificial Intelligence
(Al), particularly in the area of Deep Learning, have opened new possibilities in medical image analysis. Convolutional
Neural Networks (CNNs) have proven highly effective for image classification tasks, making them ideal for diagnosing
dermatological conditions from skin lesion images. By learning complex patterns and features from large datasets,
CNNs can surpass human-level accuracy in identifying specific skin diseases. This capability can greatly enhance
diagnostic consistency, reduce human error, and support early intervention efforts, particularly in underserved areas.

In this context, our project focuses on the development of an Al-based skin disease detection system using CNN
architectures like LeNet, AlexNet, and a custom-built manual model. Implemented using TensorFlow, these models are
trained on a diverse dataset of skin disease images. The system is further integrated into a web-based application using
the Django framework, allowing users to upload images for real-time diagnosis. Preprocessing steps such as resizing,
normalization, and augmentation are employed to standardize image input and improve model performance. These
steps ensure the model receives high-quality, consistent data, enhancing its learning ability and classification
accuracy.This research contributes to the growing body of Al-driven healthcare applications and aims to address the
diagnostic challenges associated with skin conditions. By leveraging deep learning techniques and scalable deployment
tools, our system is designed to provide accurate, fast, and accessible diagnoses. This innovation is especially relevant
for telemedicine and remote healthcare services, where immediate expert consultation may not be available. As Al
technology continues to evolve, it holds the potential to reshape dermatological practices and support more equitable
healthcare delivery across diverse populations.

ILSYSTEM MODEL AND ASSUMPTIONS

The proposed system model is designed to address the limitations of manual skin disease diagnosis by integrating deep
learning techniques through Convolutional Neural Networks (CNNs). It consists of a multi-stage pipeline starting from
image acquisition, followed by preprocessing, feature extraction, classification, and result visualization. The primary
goal is to create an end-to-end system that not only classifies skin diseases with high accuracy but also provides a user-
friendly interface for easy accessibility. The model is implemented using TensorFlow and trained using a well-curated
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dataset of labeled skin disease images.To ensure efficient performance, the system leverages three key CNN
architectures: LeNet, AlexNet, and a custom-designed manual CNN. Each of these models plays a critical role in
comparative analysis and performance evaluation. LeNet serves as a lightweight, foundational model suitable for basic
image classification tasks. AlexNet, being deeper and more powerful, is capable of handling complex dermatological
patterns. The custom model is specifically tailored to the dataset used in this project, optimizing the number of
convolutional and pooling layers to suit the features of skin disease images.The system begins with the user uploading
an image through a web application built using Django. This image is subjected to preprocessing operations such as
resizing (to 128%128 pixels), normalization, and noise removal. These steps are crucial because CNN models are
sensitive to input dimensions and quality. Consistent preprocessing ensures that the input data fed to the model is
standardized, which improves training efficiency and prediction accuracy. This also reduces overfitting by maintaining
uniformity across all samples.Once preprocessing is complete, the image enters the CNN for feature extraction and
classification. CNNs are well-known for their ability to learn spatial hierarchies of features through backpropagation
and convolutional filters. In this system, the CNN identifies patterns such as textures, colors, and edges that are
commonly associated with different skin conditions. The final classification layer outputs the predicted disease
category along with a confidence score, which indicates the model’s certainty regarding the diagnosis.

Several assumptions are made during the design and deployment of this system. First, it is assumed that the images
uploaded are of good quality and are free from severe distortions. Second, it is presumed that the model is trained on a
dataset that is diverse and representative of real-world skin conditions. Third, the system assumes the availability of
sufficient computational resources, such as a machine with at least an Intel i5 processor, 8 GB RAM, and GPU support
if possible, to perform real-time predictions efficiently.Furthermore, it is assumed that users interacting with the system
have basic knowledge of uploading and interpreting digital images. The model also relies on proper labeling in the
dataset, as inaccurate annotations can significantly affect training quality. Lastly, the integration with Django and the
use of cloud-based storage or SQLite ensure that the model can be deployed and accessed via web applications,
supporting scalability and remote access. These assumptions form the basis for the successful implementation of a
robust and efficient Al-based skin disease diagnostic system.

HIL.EFFICIENT COMMUNICATION

Efficient communication in the proposed skin disease detection system is achieved through a well-coordinated
interaction between the user interface, backend processing, and deep learning models. The system uses a Django-based
web application as the primary medium for user interaction. Users can easily upload skin images through the frontend,
and these images are transmitted securely to the server. The communication is designed to be responsive and reliable,
ensuring that users receive timely feedback on their submissions without delays or failures.The internal communication
between the web interface and the backend leverages RESTful APIs. These APIs facilitate structured and efficient data
exchange between various system components such as the image upload module, preprocessing unit, CNN classifier,
and diagnosis result generator. To further enhance performance, the application uses asynchronous communication
techniques to handle multiple user requests concurrently. This helps in reducing server load and ensures smooth
operation even when multiple users interact with the system simultaneously.Cloud integration also plays a key role in
ensuring efficient communication and scalability. Uploaded images and diagnostic reports are stored securely in cloud
storage (e.g., AWS S3 or Google Cloud), which allows for fast retrieval and better data management. Additionally, the
system is designed to support multi-device compatibility, enabling users to access the service from desktops, tablets,
and smartphones. This seamless flow of information from image upload to prediction display not only enhances the
user experience but also ensures that the system remains robust and efficient in delivering accurate diagnostic results in
real time.

IV.SECURITY

Security is a critical component of the proposed Al-based skin disease diagnosis system, especially considering the
sensitivity of medical data such as skin lesion images and patient records. To ensure data protection, the system
employs secure user authentication mechanisms using OAuth 2.0 and JSON Web Tokens (JWT). This combination
allows users to log in securely and access only the data they are authorized to view, based on their roles such as
patients, doctors, or administrators. Passwords are encrypted using hashing algorithms, and session management
prevents unauthorized access during inactivity or multiple logins from different locations.

Role-Based Access Control (RBAC) further strengthens system security by restricting access to sensitive
functionalities. For instance, a patient can upload images and view their own reports, while a doctor can review and
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provide feedback on multiple patient cases. Admin users have the authority to manage user accounts, monitor activity
logs, and configure system settings. This layered access model ensures that users only interact with features and data
relevant to their role, significantly reducing the risk of data exposure or misuse.To protect data during transmission, the
system uses HTTPS protocols with SSL/TLS encryption. All communications between the client (user) and the server
are encrypted, ensuring that medical images and personal information are not intercepted by third parties. Additionally,
the system leverages secure APIs for image submission and result retrieval, with built-in input validation to prevent
injection attacks or malicious uploads. Images are also scanned and sanitized before being processed to guard against
file-based threats.

On the backend, all uploaded images and diagnostic results are stored securely in cloud storage services like AWS S3
or Google Cloud Storage. These platforms offer built-in encryption at rest and access control mechanisms, allowing
only authenticated requests to access or modify stored data. Regular backups and disaster recovery plans are in place to
maintain data integrity and ensure service continuity in case of system failures. Moreover, database access is tightly
controlled and monitored through audit logs to detect unusual behavior or unauthorized attempts.Lastly, the system
incorporates real-time monitoring and alerts for suspicious activities, such as repeated failed login attempts, unexpected
access requests, or unusual data access patterns. These alerts enable administrators to take immediate action, such as
blocking access or resetting credentials. Additionally, periodic security audits, penetration testing, and updates are
performed to identify and patch vulnerabilities. With these measures in place, the system not only ensures privacy and
data protection but also complies with healthcare data regulations such as HIPAA and GDPR, making it a secure and
trustworthy solution for skin disease diagnosis.

V. RESULT AND DISCUSSION

|
| “ 3= 899
| 5, <

SKIN DISEASE

CLASSIFICATIONS

Create Account Go To Login

Fig 5.1 Landing page

Create Account

Go To Login

Password

ConfirmPassword

suUBMIT

Fig 5.2 Registration page

IJARETY © |  AnISO 9001:2008 Certified Journal | 1025



http://www.ijarety.in/

International Journal of Advanced Research in Education and TechnologY(IJARETY)

S1JARETY

'4-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal |

|| Volume 12, Issue 3, May-June 2025 ||

DOI:10.15680/IJARETY.2025.1203040

Create Account

Fig 5.3 login Page

SKIN DISEASE Home Profile Model Database LogOut Welcome to: Prasanna

Padecimiento comun

Skin Disease

Classifications

Some of the most common skin
diseases include: Acne, blocked
skin follicles that lead to oil,
bacteria and dead skin buildup
in your pores.|

Fig 5.4 Home Page

HOME

Skin Disease
Implementation

Drop File Upload
Image: | Choose File | No file chosen

SUBMIT

Fig 5.5 Input Page

IJARETY © |  AnISO 9001:2008 Certified Journal | 1026



http://www.ijarety.in/

International Journal of Advanced Research in Education and TechnologY(IJARETY)

S1JARETY

'4-2975 | www.ijarety.in| | Impact Factor: 8.152| A Bi-Monthly, Double-Blind Peer Reviewed & Refereed Journal |

|| Volume 12, Issue 3, May-June 2025 ||

DOI:10.15680/IJARETY.2025.1203040

THIS IMAGE DETECTED VASCULAR LESION CANCER

Vascular Lesion Cancer (Skin) Information

Description  Vascular lesions in the skin are abnormal blood vessel formations or growths. They can appear as red, purple, or blue spots or patches and may be associated with skin cancer.

- Avoid excessive sun exposure and use sunscreen
- Wear protective clothing

- Regularly check your skin for changes

- Maintain a healthy lifestyle

Prevention
- Get regular skin check-ups by a dermatologist
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- Avoid excessive sun exposure and use sunscreen.
- Wear protective clothing

- Regularly check your skin for changes

- Maintain a healthy lifestyle

Prevention

- Get regular skin check-ups by a dermatologist.

- Be aware of any changes in existing lesions.

- Avoid using tanning beds

- Follow your doctor’s advice for any identified lesions.

Precautions

- Red or purple spots or patches on the skin

- Changes in the size, shape, or color of existing lesions.
- Bleeding or oozing from lesions.

- Pain or tenderness

Symptoms

- Exposure to UV radiation

- Genetic predisposition

- Chronic skin irritation or injury.

- Certain medications or conditions that affect blood vessels

Causes

- Topical treatments: Creams or cintments for less severe cases.
- Laser therapy: To reduce or remove visible lesions
Treatment - Surgery: For removal of larger or deeper lesions.
- Cryotherapy: Freezing lesions to remove them.
- Radiation therapy: For cancerous lesions

Fig 5.6 Output Image
VI.CONCLUSION

In conclusion, this project demonstrates the potential of deep learning, particularly Convolutional Neural Networks
(CNN:s), in revolutionizing the diagnosis of skin diseases. The use of advanced architectures like LeNet, AlexNet, and a
custom-designed CNN has enabled the system to achieve high levels of accuracy in classifying various dermatological
conditions. By automating the diagnostic process, the system reduces reliance on manual interpretation, helping to
address the shortage of dermatology experts, especially in rural and under-resourced areas.The implementation of a
Django-based web interface ensures that the system is accessible and user-friendly. From image upload to report
generation, each step is designed to provide a seamless experience for both patients and healthcare professionals.
Integration with TensorFlow allows efficient model training and deployment, while preprocessing techniques such as
resizing, normalization, and augmentation ensure that input data is standardized for consistent results. The system’s
modular design also supports scalability and future enhancements.Security has been a major focus throughout the
system's development, with features such as authentication, encrypted data transfer, role-based access control, and
secure cloud storage ensuring that sensitive medical information is well-protected. These measures are essential for
maintaining user trust and meeting the requirements of data protection regulations such as GDPR and HIPAA. The
inclusion of real-time monitoring and alerts further enhances the safety and reliability of the system.Ultimately, this
project highlights the transformative role of Al in healthcare. With ongoing improvements in model training, dataset
diversity, and clinical validation, such systems can serve as valuable tools in early disease detection and telemedicine.
In future work, the integration of more advanced CNN models, larger datasets, and direct feedback from healthcare
professionals will further refine the system’s accuracy and usability, making it a strong candidate for real-world clinical
deployment.
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