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Abstract -Skin diseases are a major global health
concern, and delayed diagnosis of serious conditions
such as skin cancer can lead to severe complications.
This paper presents an intelligent deep learning—based
framework for automated skin disease detection and
cancer risk assessment using computer vision
techniques. The proposed system employs advanced
CNN models, including MobileNetV2, InceptionV3, and
ResNet50, to accurately classify skin lesions as
cancerous or non-cancerous and identify multiple non-
diseases such as ringworm, cellulitis,
chickenpox, impetigo, nail fungus, athlete’s foot, and
shingles. Implemented as a Django-based web

application, the system provides prediction results with

cancerous

confidence scores, severity analysis, and GradCAM
visualizations for improved interpretability. Additional
features such as real-time webcam detection and an Al-
powered chatbot enhance user interaction by offering
guidance on symptoms, causes, and preventive
measures. The proposed solution aims to provide a fast,
accessible, and reliable diagnostic support system,
especially for regions with limited access to

dermatological expertise.
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1. INTRODUCTION

Human skin is the body’s first line of defense and one of
the most vital organs, protecting internal tissues from
infections, harmful microorganisms, and environmental
damage. However, continuous exposure to external
factors makes the skin highly vulnerable to various
diseases, ranging from common infections to life-
threatening skin cancers. Accurate and early diagnosis is
essential, yet traditional methods such as clinical
examination, dermoscopy, and biopsy procedures are
often costly, time-consuming, and dependent on expert
dermatologists. In many rural and remote areas, access

to specialized medical care remains limited, increasing
the risk of delayed treatment.

With the rapid advancement of Artificial
Intelligence (AI), Machine Learning (ML), and Deep
Learning (DL), automated skin disease detection has
emerged as an effective solution in modern healthcare.
Deep learning models, particularly Convolutional Neural
Networks (CNNs), can learn complex visual patterns
from skin images and classify diseases with remarkable
accuracy. Integration of segmentation techniques like U-
Net further improves precision by identifying infected
regions withinthe skin lesion. By combining intelligent
image analysis with web-based healthcare applications,
automated skin disease detection systems can assist
dermatologists,
healthcare costs,

support early diagnosis, reduce
and provide accessible medical
guidance to users anytime and anywhere

2. Related Work

Several studies have explored machine learning and
deep learning approaches for skin disease detection and
classification:

. Esteva et al. (2017): Used CNNs for skin cancer
classification, achieving dermatologist-level accuracy.
Tschandl et al. (2018): Introduced the
HAMI10000 dataset for training and evaluating skin
disease models.

Codella et al. (2018): ISBI challenge showed

learning outperforms

[ ]
deep traditional methods in
melanoma detection.

Abdar et al. (2020): Proposed Bayesian deep
learning with uncertainty estimation for more reliable

diagnosis.

° Brinker al.

et (2020): CNN  models
outperformed dermatologists in melanoma classification
accuracy.

o Sarker (2023): Reviewed deep learning models
for real-time skin disease detection and classification.
Punashri Patil et al. (2025): Used ML and CNN

techniques for fast and accurate skin disease diagnosis.
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o Abdulqgader et al. (2026): Proposed a customized
CNN model for accurate multi-skin disease
classification.

These studies indicate that Al-based models

significantly enhance the accuracy, reliability, and
effectiveness of skin disease detection systems.

3. Existing System

Traditional skin disease diagnosis mainly relies on
visual examination, dermoscopy, and biopsy procedures
performed by dermatologists. These methods are time-
consuming, costly, and highly dependent on expert
knowledge. In many rural and underserved areas, limited
access to specialists often delays early diagnosis and
treatment. Conventional computer-aided systems use
basic image processing and Machine Learning (ML)
techniques based on manually extracted features such as
color, texture, and shape, but their accuracy is affected
by variations in lighting, skin tone, and image quality.

Existing systems also struggle to process large datasets
and accurately detect complex diseases such as
Most
segmentation and real-time prediction capabilities,

melanoma. models lack effective lesion

reducing their reliability in clinical applications.
Additionally, many traditional approaches are
computationally  expensive and unsuitable for

telemedicine or mobile-based healthcare systems,

limiting their practical use in modern medical diagnosis.
4. Proposed Methodology

The Skin Disease Detection and Classification System
uses advanced Deep Learning and Machine Learning
techniques to provide fast and accurate skin disease
diagnosis. The system automatically analyzes
dermoscopic or smartphone skin images to detect
diseases psoriasis, fungal

Image

such as eczema, acne,
preprocessing
techniques including noise removal, normalization,

contrast enhancement, and resizing are applied to

infections, and melanoma.

improve image quality, while segmentation models like
U-Net isolate the infected skin region for precise
analysis.

Deep learning models such as ResNet50, VGG16, and
EfficientNet are used to extract important visual features
and classify diseases with high accuracy. Transfer
learning and hybrid classifiers further improve
prediction performance and reduce training complexity.
The system also provides a user-friendly interface that

allows users to upload images and receive instant
predictions along with lesion visualization and
confidence scores using Explainable Al techniques. Its
deployment through web, cloud, or telemedicine
platforms makes the system accessible, reliable, and
suitable for real-time healthcare support, especially in
remote areas.

5. System Architecture

The proposed system consists of the following modules:
» Image Dataset — Stores skin disease images.

* Pre-Processing — Improves image quality.

* Segmentation — Detects the affected skin area.

* Feature Extraction — Extracts important image
features.

* Classifier Model — Analyzes extracted features.
* Classification — Predicts the skin disease type.

* Decision Making — Displays the final diagnosis result.

6. Implementation

The Skin Disease Detection and Classification System is
implemented using Python and advanced deep learning
techniques to provide accurate and automated diagnosis
of skin diseases. A user-friendly web application is
developed using Flask/Django, where users can upload
dermoscopic or smartphone skin images for analysis. The
uploaded images undergo preprocessing steps such as
resizing, normalization, filtering, and noise removal to
improve image quality and prediction performance. After
preprocessing, the system extracts important visual
features from the lesion region using deep learning
models such as CNN, MobileNet, and ResNet. Libraries

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM63176 |

Page 2


https://ijsrem.com/

SO TY
b R
@5“ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 05 | May - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

including TensorFlow, NumPy, Pandas, Matplotlib, and
Scikit-learn are used for model training, image
processing, data analysis, and visualization. Finally, the
trained model classifies the skin disease and displays
prediction results with confidence scores, enabling fast,
reliable, and real-time diagnostic support.

7. Results and Discussion

The Skin Disease Detection and Classification System
achieved high accuracy in identifying various skin
diseases using deep learning models such as CNN,
MobileNet, and ResNet. Experimental results showed
that ResNet provided the highest performance, followed
by MobileNet and CNN, demonstrating the effectiveness
of deep feature extraction and preprocessing techniques
in improving classification accuracy. The
successfully analyzed uploaded skin images, generated
disease predictions with confidence scores, and provided
fast and reliable results through a user-friendly interface.
The obtained results indicate that the proposed approach
can support dermatologists in early diagnosis, reduce
manual effort, and serve as an efficient solution for real-
time healthcare and telemedicine applications.

system
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8. CONCLUSION

The Skin Cancer Detection and Classification System
using Machine Learning and Deep Learning provides an
efficient and accurate solution for identifying skin
diseases from medical images. By combining image
preprocessing, segmentation, and deep learning models,

the system improves diagnostic accuracy, reduces
manual effort, and supports early disease detection. The
user-friendly and Al-driven approach makes the system
suitable for real-time healthcare and telemedicine
applications, especially in areas with limited access to
dermatologists.

9. WORK FUTURE

The Skin Disease Detection system can be further
enhanced by integrating advanced deep learning models
and larger clinical datasets to improve disease detection
accuracy and reliability. Future versions may include
real-time mobile applications, cloud-based healthcare
support, and Al-powered severity prediction for better
clinical assistance. The addition of Explainable Al,
chatbot support, and tele-dermatology features can make
the system more interactive, accessible, and useful for
remote healthcare and smart medical diagnosis.
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