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Abstract - This research provides an efficient, cost-effective,
and affordable solution for automated skin disease diagnosis
through state-of-the-art image processing and deep learning
methods. Our objective is to overcome costly and scarce
dermatologic diagnostic impediments, especially for
underserved communities. We implemented a web-based
application that utilizes OpenCV to extract important features
from skin images—involving color, texture, and shapes—and
applies a self-supervised Vision Transformer (ViT) model
trained through DINO for robust and precise classification.
The system provides an easy-to-use interface for uploading
skin images, whereby images are automatically processed and
analyzed in real time. Utilizing a publicly accessible, annotated
dermatoscopic image dataset, our model was about 92%
accurate in predicting multiple skin ailments. The prime
contribution of this research lies in combining powerful
computer vision algorithms with an easily scalable and easy-
to-use web application, which forms an efficacious tool for
early diagnosis and screening of skin diseases that can be
easily implemented in real-world clinical and remote
healthcare environments.
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1.INTRODUCTION

Skin conditions affect millions worldwide, with over 900
million individuals experiencing some form of skin disorder
atleastonce in their lifetime. Timely and precise diagnosis is
essential for effective treatment, but conventional methods
often demand specialized knowledge and expensive
equipment, limiting accessibility in many regions.

Recent advancements in computer vision and artificial
intelligence offer scalable and objective diagnostic solutions.
Utilizing OpenCV for image feature extraction and a Vision
Transformer (ViT) model trained with the DINO self-
supervised learning approach, we propose an automated
system for classifying skin diseases. This platform facilitates
easy user registration, secure image uploads, and fast
diagnosis, providing an affordable and efficient tool for early

detection of skin conditions, particularly in areas with
limited medical resources.

1.1 Objectives

The objective of this project is to design and develop a web-
based application for automated skin disease diagnosis thatis
both accessible and user-friendly. The system leverages
advanced image processing techniques using OpenCV to
extract relevant features from skin images, including color,
texture, and shape. For accurate and robust classification of
skin diseases, a deep learning model based on the Vision
Transformer (ViT) architecture is implemented, pretrained
using the DINO self-supervised paradigm. The performance of
the system is rigorously evaluated on publicly available,
annotated dermatoscopic image datasets using standard
metrics such as accuracy, precision, recall, and F1-score.
Ultimately, this solution aims to be scalable and cost-effective,
enabling its use in real-world clinical and remote healthcare
environments for early screening and diagnosis of skin
conditions.

1.2 Literature Survey

With an ever-growing incidence of skin diseases around the
world, considerable research interest lies in automated
dermatologic diagnosis. Current methods are mostly based
on handcrafted feature extraction and traditional machine
learning algorithms, yet these are frequently hindered by
subjective human interpretation and issues of scalability.

With recent advancements in deep learning, particularly in
convolutional neural networks (CNNs), remarkable
performance in medical image analysis, such as skin lesion
classification, has emerged. CNN-based networks are capable
oflearning automatic discriminative features from raw pixel
information without handcrafted features, which promotes
better

ViT architectures have become strong competitors to CNNs
for classification on images in more recent times. ViTs
employ self-attention for extracting high-order patterns and
long-range context in images, achieving state-of-the-art
performance across several benchmarks. Self-supervised
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learning paradigms like DINO extend model generalization
further through learning robust representations from
unlabeled data.

By utilizing publicly available datasets like ISIC and
DermNet, automated diagnosis methods can be constructed
and tested. However, present solutions do not adequately
answer concerns regarding accessibility, cost, and feasibility
in practical scenarios. The integration of advanced image
processing libraries like OpenCV for feature extraction with
recent transformer-based networks holds a promising future
for enhanced diagnostic capability and feasibility.

2. Methodology

This section describes the design, development, and
integration of the automatic skin disease diagnosis system.
The approach integrates state-of-the-art image processing
with state-of-the-art deep learning, all served in a user-
friendly web application.

2.1 System Architecture

The application is designed as a multi-page web platform,
with a smooth user experience throughout from registration
to diagnosis. The main pages are:

Home Page: Provides the platform's functionality,
highlighting the detection of skin disease automatically and
guiding the user.

Login Page: Enables returning users to securely authenticate
using their credentials.

Sign Up Page: Allows new users to sign up by providing a
username and password, giving safe access to diagnostic
features.

Profile Page: It acts as the primary upload interface for skin
images, viewing of images selected, and viewing of results for
diagnostics.

2.2 Workflow
User Signup and Verification:

You can create a new account by going to the sign-up page or
by logging in with the account you already have. Database
connections guarantee the safe handling of user credentials
and sessions.

Image Upload and Preview:

On the user-profile page, users upload pictures of the affected
skin regions. Previews of the uploaded pictures are displayed
right away, giving immediate visual feedback and
acknowledgment to the user.

Image Storage:

Images are managed by the use of FileSystemStorage, which
safely stores them on the server and returns dynamic URLs
for viewing and subsequent processing.

User Frontend Backend OpenCV DINO_ViT

Register/Login

aLtJ [Login unpuccessful]

Show error / End

[Login succpssful]
Upload Image
Preprocess Image
Pracessed Image

Predict Pisease

Diagnosfis Result

Send Diagnosis/Result

Show Diagnosis/Result

User Frontend Backend OpenCV DINO_VIT

Fig -1: Sequence diagram illustrating the flow of user
interactions and backend processing.

User Registration/
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Fig -2: Flowchart representing the skin disease diagnosis
process.
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2.3 Image Processing and Preprocessing
OpenCV Feature Extractor:

OpenCV is used to process uploaded images, extracting
features such as color, texture, and shape attributes critical
for distinguishing between different skin conditions.

Normalization:

Images undergo normalization to standardize pixel values,
improving model robustness and accuracy.

Dimension Extraction:

The system computes and reports image dimensions and
other useful measures to facilitate subsequent analysis and
debugging.

Augmentation:

Images can be augmented (flips, rotations, etc.) in order to
diversify the dataset and prevent overfitting of the trained
model.

UPLOADED IMAGES

DIMENSIONS

[[e.90588235 0.91764706 ©.9298¢392]
[.98588235 8.91764706 ©.9980392]
[0.9€588235 8.91764706 ©.90988392]

[0.55294118 8.65498196 ©.79607843]
[0.56078431 0.65882353 €.8 |
[0.56862745 8.66666667 0.8784314]]

[[0.90588235 0.91764706 8.9998¢392]
[0.90588235 8.91764706 ©.90986392]
[0.98588235 6.91764706 ©.98980392]

[.54589804 8.64765882 ©.79215686]
[0.55294118 8.65499196 ©.79667843]
[0.56078431 0.6627451 ©.89392157]]

Fig -3: Comparison of Uploaded Skin Images Before and
After Normalization and Their Feature Dimensions

2.4 Model Development and Integration
Model Selection:

We chose the Vision Transformer (ViT) architecture trained
under the DINO self-supervised learning framework because
of the latter's effective generalization and feature
representation capabilities.

Training:

The network has been trained on a publicly available,
annotated dataset of dermatoscopic images. Data
normalization, augmentation, and cautious validation have
been used in the training process to ensure reliable
performance.

Accuracy:

The trained DINO-ViT achieved about 92% accuracy on the
test dataset, showing remarkable reliability in the
classification of various skin conditions.

3. Results and Discussion
Software/Libraries: Python 3.9, OpenCV, TensorFlow, Flask

Evaluation Metrics: Accuracy, Precision, Recall, F1-score,
Confusion Matrix

Why DINO ViT is Better?

The DINO-VIiT model outperforms the baseline CNN across
all metrics (see Figure). Its advantages stem from:

1. Transformer Architecture - Self-attention
captures long-range dependencies and fine
details in skin images.

2. Self-Supervised Pretraining (DINO) - Learns
robust, transferable features from unlabeled
data, improving performance with limited
labeled samples.

3. Enhanced Feature Representation - OpenCV
preprocessing with ViT yields more
discriminative, noise-tolerant features.

Together, these factors make DINO-ViT a more accurate and
reliable tool for automated skin disease diagnosis, with
strong potential for early screening and clinical use.

3.1 Results

Performance Comparison: DINO ViT vs. Baseline CNN
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Fig -4: Performance Comparision: DINO ViT vs Baseline
CNN
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Confusion Matrix: DINO ViT Model
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Fig -5: Confusion Matrix
3.2 Discussion
Strengths:

The DINO-ViT model demonstrated high accuracy, confirming
its effectiveness for skin disease classification. Preprocessing
with OpenCV improved image quality and consistency, which
positively impacted the model’s performance.

Limitations:

Performance declined for underrepresented disease
categories, highlighting datasetimbalance. Real-world images
with poor lighting or occlusions reduced prediction accuracy.

Potential Improvements:

Expand and diversify the dataset to strengthen model
generalization.

Apply advanced augmentation and preprocessing strategies
for more robust performance.

Incorporate dermatologist insights to refine predictions and
ensure clinical relevance.

4. Conclusion

This research demonstrates the feasibility and effectiveness
of an automated, web-based skin disease diagnosis system
that combines state-of-the-art image processing and deep
learning techniques. By integrating OpenCV-based feature
extraction with a DINO-pretrained Vision Transformer
model, the system achieves high accuracy and robust
performance in classifying multiple skin conditions. The
user-friendly web interface and real-time analysis make the
solution accessible to both clinicians and the general public,
especially in resource-limited settings. The proposed system

not only addresses the scarcity and cost barriers of
traditional dermatological diagnosis but also paves the way
for early detection and better patient outcomes. Future work
may focus on expanding the dataset, incorporating
additional skin conditions, enhancing model performance
with more advanced architectures, and integrating expert
feedback to further validate and improve the system.
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