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Abstract- Skin cancer is one of the most dangerous and
rapidly spreading diseases across the world. Early-stage
diagnosis plays a major role in improving patient survival
and reducing treatment cost. Traditional diagnosis
techniques depend heavily on dermatologist expertise and
laboratory testing, which often increases diagnosis time
and  reduces accessibility in rural healthcare
environments. This project presents an Al-powered skin
cancer detection system using Convolutional Neural
Networks (CNN) and Region-Based CNN (R-CNN)
models for accurate lesion classification and localization.
The proposed system analyses dermoscopic images,
identifies suspicious lesion regions, and predicts whether
the lesion is benign, malignant, or melanoma.
TensorFlow.js is used for browser-based Al inference,
while Google Apps Script and Google Sheets are used for
cloud-based  storage and  report management.
Experimental testing shows that the proposed R-CNN
approach improves lesion localization and prediction
accuracy compared to traditional CNN-based systems.
The project provides a lightweight, scalable, and
accessible healthcare solution suitable for hospitals,
clinics, and remote healthcare centers.

I. INTRODUCTION

Skin cancer has become one of the most common and
life-threatening diseases worldwide. Millions of
people are diagnosed every year due to
environmental  pollution, ultraviolet radiation
exposure, and unhealthy lifestyle habits. Medical
reports indicate that delayed diagnosis is one of the
major reasons for increased mortality. Traditional
diagnosis techniques involve physical inspection and
biopsy procedures, which may require several days
for confirmation. Artificial Intelligence and Deep
Learning technologies have introduced major
improvements in healthcare diagnostics. CNN and R-
CNN models are capable of extracting important
visual patterns from skin lesion images and
identifying abnormalities with higher accuracy. This
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project aims to build a web-based Al-powered skin
cancer detection system capable of supporting
healthcare professionals through automated lesion
analysis and prediction.

II. PROBLEM STATEMENT

Traditional diagnosis methods are time-consuming
and highly dependent on specialist expertise. Existing
Al systems often fail to localize lesion boundaries
accurately and struggle with irregular lesion shapes.
Many systems also produce higher false-positive
predictions and lack explainable confidence scoring.
Therefore, there is a need for an advanced Al-driven
solution capable of improving diagnostic accuracy,
reducing prediction time, and providing better lesion
localization.

III.  EXISTING SYSTEM

Most existing systems rely only on traditional CNN
models for image classification. Although these
systems can identify broad image patterns, they fail
to detect small lesions and irregular boundaries
effectively. The absence of region-based localization
reduces diagnostic transparency and affects
healthcare reliability. Furthermore, existing systems
often require expensive infrastructure and high
computational power.

IV.  PROPOSED SYSTEM

The proposed system combines CNN and R-CNN
deep learning architectures for both lesion
classification and localization. The user uploads a
dermoscopic image through a responsive web
application. The image undergoes preprocessing
operations such as normalization, resizing, and
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augmentation. The CNN model extracts visual
features, while the R-CNN model identifies
suspicious lesion regions using region proposal
techniques. The system displays prediction results
along with confidence scores and highlighted lesion
boundaries. Google Sheets is used for cloud-based
storage, while TensorFlow.js performs browser-based
Al inference.

V. Methodology

The methodology begins with collecting skin lesion
datasets from publicly available dermoscopic image
repositories. Images are preprocessed using
augmentation techniques such as rotation, flipping,
brightness adjustment, and normalization. Feature
extraction is performed using convolutional layers,
followed by pooling operations to reduce
dimensionality. The R-CNN model generates region
proposals and performs lesion localization. The
system  workflow includes image upload,
preprocessing, feature extraction, lesion detection,
prediction, report generation, and cloud storage. Each
module was tested independently and integrated
successfully.

VI.  EXPERIMENTAL RESULTS

Experimental testing demonstrated that the proposed
R-CNN model achieved approximately 92%
prediction accuracy. The system successfully
identified melanoma lesions and localized suspicious
regions with improved precision compared to
traditional CNN approaches. Prediction responses
were generated within a few seconds, making the
system suitable for real-time clinical support
applications. The dashboard analytics module
provided useful visual insights into prediction trends
and patient scan reports. Testing confirmed that the
proposed system is scalable, reliable, and effective
for practical healthcare environments.

Accuracy Comparison Table
Method ‘ Accuracy (%)

Manual Diagnosis | 65

Traditional CNN 78

Proposed R-CNN | 92
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VII. TECHNICAL DISCUSSION

The proposed architecture was analyzed under
multiple testing conditions to evaluate prediction
consistency, classification performance, and lesion
localization capability. The integration of CNN and
R-CNN improved feature extraction accuracy and
reduced false-positive detection. Experimental
analysis showed that browser-based TensorFlow.js
inference reduced infrastructure dependency and
improved accessibility for healthcare institutions.
Cloud-based report management using Google Sheets
simplified patient record handling and prediction
storage. The modular architecture also supports
future integration with advanced transformer-based
deep learning models and telemedicine platforms.
The proposed architecture was analyzed under
multiple testing conditions to evaluate prediction
consistency, classification performance, and lesion
localization capability. The integration of CNN and
R-CNN improved feature extraction accuracy and
reduced false-positive detection. Experimental
analysis showed that browser-based TensorFlow.js
inference reduced infrastructure dependency and
improved accessibility for healthcare institutions.
Cloud-based report management using Google Sheets
simplified patient record handling and prediction
storage. The modular architecture also supports
future integration with advanced transformer-based
deep learning models and telemedicine platforms.
The proposed architecture was analyzed under
multiple testing conditions to evaluate prediction
consistency, classification performance, and lesion
localization capability. The integration of CNN and
R-CNN improved feature extraction accuracy and
reduced false-positive detection. Experimental
analysis showed that browser-based TensorFlow.js
inference reduced infrastructure dependency and
improved accessibility for healthcare institutions.
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Cloud-based report management using Google Sheets
simplified patient record handling and prediction
storage. The modular architecture also supports
future integration with advanced transformer-based
deep learning models and telemedicine platforms.
The proposed architecture was analyzed under
multiple testing conditions to evaluate prediction
consistency, classification performance, and lesion
localization capability. The integration of CNN and
R-CNN improved feature extraction accuracy and
reduced false-positive detection. Experimental
analysis showed that browser-based TensorFlow.js
inference reduced infrastructure dependency and
improved accessibility for healthcare institutions.
Cloud-based report management using Google Sheets
simplified patient record handling and prediction
storage. The modular architecture also supports
future integration with advanced transformer-based
deep learning models and telemedicine platforms.

VIII. CONCLUSION

This project successfully demonstrates an intelligent
Al-powered skin cancer detection system using CNN
and R-CNN architectures. The proposed solution
improves lesion classification accuracy, supports
real-time prediction, and provides cloud-based report
management. By combining medical image
processing with deep learning, the system assists
healthcare professionals in early-stage diagnosis and
improves healthcare accessibility.
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