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ABSTRACT

Skin cancer is one of the most common
types of cancer worldwide, and early
detection plays a crucial role in improving
patient survival rates. Traditional diagnosis
methods rely heavily on dermatologists and
manual examination of skin lesions, which
can be time-consuming and subjective. This
project proposes a deep learning-based
system for automatic skin  cancer
classification using dermoscopic images.
Convolutional Neural Networks (CNNs) are
used to analyze and classify skin lesion
images into different categories such as
benign and malignant. The system processes
images through preprocessing, feature
extraction, and classification stages to
accurately identify cancerous lesions. By
using deep learning techniques, the proposed
system improves diagnostic accuracy,
reduces human error, and  assists
dermatologists in early detection and
treatment planning.

The proposed system processes input
images, performs image preprocessing,
feature extraction, and classification using
deep learning techniques. By learning
patterns from a large dataset of skin lesion
images, the model can identify suspicious

lesions with high accuracy. This approach
helps in early detection of skin cancer,

assists dermatologists in diagnosis, and
reduces the chances of misclassification.

Overall, the system provides an efficient and
automated solution for skin  cancer
classification, improving diagnostic
accuracy and  supporting  healthcare
professionals in providing timely treatment.

INTRODUCTION

Skin cancer is one of the most common and
rapidly increasing types of cancer
worldwide, primarily caused by prolonged
exposure to ultraviolet (UV) radiation. The
major types of skin cancer include
melanoma, basal cell carcinoma (BCC), and
squamous cell carcinoma (SCC), among
which melanoma is the most aggressive and
life-threatening if not detected at an early
stage. Early diagnosis plays a critical role in
improving survival rates and reducing
mortality.

Traditional methods for diagnosing skin
cancer involve clinical examination,
dermoscopic analysis, and biopsy. However,
these methods depend heavily on the
expertise of dermatologists and can be time-
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consuming, expensive, and prone to human
error. In recent years, advancements in
Artificial Intelligence (Al) and Deep
Learning (DL) have revolutionized the field
of medical image analysis, offering
automated, accurate, and efficient solutions
for early detection and classification of skin
cancer.

Deep learning techniques, particularly
Convolutional Neural Networks (CNNSs),
have demonstrated remarkable performance
in image recognition tasks. These models
can automatically extract relevant features
from dermoscopic images and classify skin
lesions with high accuracy. Additionally,
transfer learning approaches using pre-
trained models such as ResNet, VGG, and
Inception have further improved
classification performance, even with
limited datasets.

The integration of Al in dermatology
enables early detection, reduces diagnostic
errors, and supports clinicians in decision-
making. Furthermore, Al-based systems can
be deployed in mobile and web-based
applications, making skin cancer screening
accessible in remote and underserved areas.

Despite  significant  progress,  several
challenges remain, including the need for
large annotated datasets, variations in image
quality, risk of overfitting, and lack of model
interpretability. Therefore, ongoing research
focuses on improving model accuracy,
robustness, and explainability to ensure
reliable real-world deployment.

In this context, this study explores various
Al and deep learning techniques used for

early detection and classification of skin
cancer, analyzing their methodologies,
advantages, and limitations through a
comprehensive literature survey.

LITERATURE SURVEY

1. Title: Skin Cancer Detection Using
Deep Learning—A Review (2023)

Authors: Maryam Nagvi et al.
Merits:

o Provides comprehensive overview of
deep learning models for skin cancer
detection

o Improves early diagnosis accuracy
compared to traditional visual
inspection

e Uses multiple datasets and CNN-
based techniques
Demerits:

o Requires large labeled datasets

o Performance depends on image
quality and preprocessing

2. Title: Skin Cancer Classification with
Deep Learning: A Systematic Review
(2022)

Authors:Yinhao Wu et al.
Merits:

e Highlights importance of early
detection for improved survival rates

o Covers various deep learning
architectures
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« Identifies challenges like data
imbalance
Demerits:

o Limited availability of diverse
datasets

e Poor cross-domain generalization

3. Title: Skin Cancer Detection and
Classification Using Neural Networks
(2024)

Authors: Pamela Hermosilla et al.
Merits:

« Demonstrates high accuracy using
neural network models

« Effective for automated diagnosis
Demerits:

o Computationally expensive

e Requires expert-level model tuning

4. Title: Skin Cancer Identification
Utilizing Deep Learning: A Survey (2024)

Authors:DulaniMeedeniya et al.
Merits:

e Focuses on melanoma detection and
early diagnosis

e Shows improved survival rates with
early detection
Demerits:

o Limited real-time clinical
deployment

o Dataset dependency issues

5. Title: Interpretable Deep Learning
Approach for Skin Cancer Categorization
(2023)

Authors: Faysal Mahmud et al.
Merits:

o Uses explainable Al (XAI) for better
model transparency

e Achieves good classification
accuracy (~88%)
Demerits:

o Slightly lower accuracy compared to
advanced hybrid models

e Requires complex architecture

6. Title: Hybrid Deep Learning Model for
Skin Cancer Detection (2024)

Authors:MaksudaAkter et al.
Merits:

o Combines multiple models
(InceptionV3, DenseNet)

« Achieves high accuracy (~92%)

o Improves sensitivity and specificity
Demerits:

e Increased computational complexity

« Difficult to implement in real-time
systems

7. Title: CancerNet-SCa: Deep Neural
Network for Skin Cancer Detection (2020)

Authors: Alexander Wong et al.
Merits:

o Specialized architecture for
dermoscopy images
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e Supports explainability and open
research
Demerits:

e Not production-ready

o Requires further validation

SYSTEM ANALYSIS

EXISTING SYSTEM

In the existing system, skin cancer diagnosis
is mainly performed through manual clinical
examination and dermoscopy by
dermatologists. Doctors visually inspect skin
lesions and may perform biopsies to confirm
cancer. Some traditional computer-aided
diagnostic  systems use basic image
processing and machine learning techniques
such as Support Vector Machines (SVM)
and Decision Trees for classification.

Process in Existing Systems

1. Image acquisition of skin lesions.

2. Manual feature extraction (color,
texture, shape).

3. Classification  using traditional
machine learning algorithms.

4. Diagnosis by medical experts.

Drawbacks of Existing System

e Time-consuming diagnosis due to
manual examination.

e Dependence on  dermatologist
expertise, which may vary.

e Limited accuracy with traditional
machine learning models.

e Manual feature extraction reduces
efficiency.

WWW.jsetms.com
e« High cost and delay in biopsy
procedures.
o Difficulty in detecting early-stage
cancer.
PROPOSED SYSTEM

The proposed system uses Deep Learning
techniques,  particularly  Convolutional
Neural Networks (CNNs), to automatically
classify skin cancer from dermoscopic
images. The system automatically extracts
features from images and learns patterns
associated with cancerous lesions.

Working of Proposed System

1. Image Dataset Collection — Collect
dermoscopic images of skin lesions.

2. Image Preprocessing — Noise
removal, resizing, and normalization.

3. Feature  Extraction - CNN
automatically extracts features from
images.

4. Model Training — Train the deep
learning model using labeled
datasets.

5. Classification — Classify images into
benign or malignant categories.

6. Prediction Output —  Display
classification results with accuracy.

Advantages of Proposed System

e High classification accuracy using
deep learning algorithms.

e Automatic feature extraction without
manual intervention.
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o Early detection of skin cancer
improves treatment success.

e Reduced workload for
dermatologists.

o Faster diagnosis compared to
traditional methods.

o Scalable system that can analyze
large image datasets.

e Cost-effective and
diagnostic support system.

efficient

IMPLEMENTATION
1 Data Collection

Datasets such as ISIC (International Skin
Imaging Collaboration) are used, containing
dermoscopic images of skin lesions (benign
and malignant).

2 Data Preprocessing

« Image resizing and normalization

« Noise removal and enhancement

o Data augmentation (rotation,
flipping, zooming)

3 Feature Extraction

o Automatic feature extraction using
Convolutional  Neural Networks
(CNN)

e Extraction of color, texture, and
shape features

4 Model Development
Deep learning models used:

e« Convolutional Neural Networks

(CNN)

o Transfer Learning models (VGG16,
ResNet, InceptionV3)
e Hybrid and ensemble models

5 Model Training

« Dataset split into training and testing
sets

e Training using labeled images

e Optimization using backpropagation
and gradient descent

6 Model Evaluation

e Accuracy
e Precision
e Recall
e F1-Score
¢ ROC Curve
7 Tools Used
e Python
e TensorFlow / Keras
e OpenCV

e Jupyter Notebook
METHODOLOGY
The system follows a deep learning pipeline:

1. Input: Skin lesion images

2. Preprocessing: Image enhancement
and augmentation

3. Feature Extraction: CNN-based
automatic feature learning

4. Model Training: Train deep
learning models

5. Classification: Benign or malignant

6. Output: Prediction result

928 | Page



Journal of Science Engineering Technology and Management Science ISSN: 3049-0952

Volume 03, Issue 06, June 2026

www.jsetms.com

Workflow

o Collect dataset

o Preprocess images

e Train CNN model

o Evaluate performance

o Deploy model for prediction

RESULTS

CONCLUSION

The application of Al and deep learning in
skin cancer detection provides a powerful
tool for early diagnosis and classification.
Deep learning models, particularly CNNs
and hybrid architectures, have demonstrated
high accuracy in identifying malignant and
benign skin lesions.

Early detection significantly improves
survival rates and reduces treatment costs.
However, challenges such as dataset
limitations, computational requirements, and
lack of real-time deployment still exist.
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