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ABSTRACT

Breast cancer is a leading cause of mortality among women worldwide, highlighting the critical need for early
and accurate detection. Conventional diagnostic approaches, such as mammography and biopsy, are resource-
intensive and susceptible to human error. This paper presents creation of an automated system for classifying
breast cancer utilizing deep learning techniques on ultrasound pictures of the breasts. The proposed system
employs VGG16 and Xception convolutional neural network architectures to classify breast lesions as benign,
malignant, or normal, leveraging their strong feature extraction capabilities. The models that have been trained
are included in a user-friendly web application built with the Flask framework, enabling healthcare professionals
to upload ultrasound images and receive real-time diagnostic predictions. The system incorporates two user
roles: Admin, responsible for user management and FAQ maintenance, and User, who can register, upload
images, and access guidance resources. Experimental results demonstrate that the Al-driven approach improves

diagnostic accuracy and significantly reduces assessment time, supporting rapid clinical decision-making.

Keywords: VGG16, Exception convolutional neural network, Convolutional Neural Networks (CNNs),
Breast cancer, Deep Learning.

I. INTRODUCTION

in environments with scarce resources, which can

) o ) cause delays in diagnosis and treatment. These

With millions of newly discovered cases each year,
) difficulties show how urgently more effective,

breast cancer continues to rank among the most
. . . precise, and easily available diagnostic technologies

prevalent and fatal malignancies affecting women
) ) ) are needed to help medical practitioners make

globally. Improving survival rates and lessening the

) ] ) trustworthy decisions in a timely manner.
disease's burden depend heavily on early detection.

Mammography, ultrasound imaging, and biopsies Because breast ultrasound is noninvasive and can
b b

are examples of traditional diagnostic methods that distinguish between solid and cystic masses without

have been the mainstay of breast cancer detection. subjecting patients to ionizing radiation, it is

Nevertheless, these techniques are time-consuming, essential in the evaluation of breast lesions.

frequently necessitate specific knowledge, and are Although ultrasound has several benefits, even

vulnerable to inter-observer variability and human skilled radiologists may find it difficult to

error. Furthermore, many Some places might not

have easy access to skilled radiologists, particularly

differentiate between cancer and benign lesions due

to their slight changes. Computer-aided diagnostic
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(CAD) systems have been created to help doctors by
automatically analyzing medical pictures in order to
address these issues. However, the efficacy of
traditional CAD techniques is limited since they
frequently rely on manually created features and
rule-based algorithms that might not adequately
capture the intricate patterns found in medical

images.

Deep learning and artificial intelligence (AI) have
transformed medical image analysis by making it
possible to automatically extract features and
classify them with previously unheard-of accuracy.
In a variety of fields, including healthcare,
Convolutional Neural Networks (CNNs), a family
of deep learning models, have shown impressive
performance in image identification tasks. CNNs
may recognize intricate and subtle patterns that
human observers might overlook because, in
contrast to traditional CAD systems, they learn
hierarchical features straight from raw visual data.
Deep learning algorithms have demonstrated
encouraging results in breast cancer detection,
identifying lesions, predicting malignancy, and in
certain cases, even outperforming human
specialists. These developments imply that the
accuracy, speed, and consistency of breast cancer

detection could be greatly improved by Al-powered

diagnostic systems.

The creation of an Al-based An automated system
that uses deep learning techniques to classify breast
cancer on breast ultrasound pictures is presented in
this study. The system uses VGG16 and Xception,
two powerful CNN designs that have demonstrated
success in image classification applications and are

well-known for their robust feature extraction

capabilities. To categorize lesions as benign,
malignant, or normal, these models are trained using
a tagged dataset of breast ultrasound images. The
trained models are included into an intuitive web
application created using the Flask framework to
enable practical clinical use. The diagnostic
workflow is streamlined and early intervention is
supported by this program, which enables medical
practitioners to input ultrasound images and receive

real-time diagnostic predictions.

Admin and User are the two user types that the
system is made to support. While users—usually
medical professionals—can register, log in, upload
ultrasound photos, and obtain diagnostic results and
helpful counsel, administrators oversee user
accounts and keep a database of frequently asked
questions (FAQs) to support users. The technology
seeks to decrease the time and skill required to
diagnose breast cancer by automating the
categorization procedure and offering instant
feedback, allowing for quicker and more precise
therapeutic judgments. Additionally, the solution is
appropriate for a variety of healthcare settings,
including those with restricted access to skilled
because

radiologists, web-based deployment

guarantees accessibility and scalability.

There are numerous important advantages of
integrating deep learning models with a lightweight
web framework. By reducing human error and
variability, it improves diagnostic accuracy and
consistency. By drastically cutting down on the
amount of The amount of time needed for image
analysis and interpretation, it increases efficiency.
By offering a remotely accessible platform, it

improves accessibility and makes it easier to utilize
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in both urban and rural areas. Furthermore, the
system's modular architecture permits future
development, including the addition of additional
imaging modalities and the extension of
categorization capabilities. In light of everything,
this study shows how cutting-edge Al methods and
useful web technologies may be combined to

produce a scalable, efficient breast cancer diagnosis

tool that can enhance patient care.
ILRELATED WORK

Breast Cancer Detection and Classification, This
paper presents a method for detecting In
categorizing breast cancer by using mammography
images, specifically focusing on two standard
views—CC (Cranio-Caudal) and MLO (Medio-
Lateral Oblique). The process involves pre-
processing to remove irrelevant image parts,
followed by tumor segmentation  using
morphological operations. The Random Forest (RF)
classifier is then employed to distinguish between
normal and cancerous cases, achieving a
classification accuracy of 95% with a processing
time of 6.25 seconds. This method aids in early and
efficient diagnosis, contributing to better treatment

outcomes.[1]

Breast cancer detection using deep learning: This
research critically analyzes Al-driven methods for
classifying and detecting breast cancer using a
variety of imaging modalities (MRI, PET/CT,
ultrasound, histopathology, mammography, and
thermography). It examines current deep learning,
machine learning, and deep reinforcement learning
techniques

applied to  radiography  and

histopathology  pictures, recognizing  the

accomplishments of Al in the past but pointing out

that external validation is necessary before clinical
implementation. A discussion of open issues, deep
learning constraints, and future prospects in
integrating Al technologies into clinical decision-
making for early BC diagnosis concludes the work,
which also gathers publically available datasets to

support future research.[2]

Breast Cancer Detection using Deep Learning: This
work proposes a Convolutional Neural Network
(CNN) for classifying masses in mammograms to
aid breast cancer diagnosis. It reviews deep learning
methods utilized in the screening of breast cancer,
summarizing available data and comparing
screening techniques including mammography,
thermography, ultrasound, and MRI. The review
aims to enhance early detection by evaluating How
deep learning can enhance classification accuracy in

medical imaging.[3]

Breast Cancer Detection Based on Deep Learning
Technique, Using mammography scans, this study
explores the application of deep learning models for
breast cancer detection. focusing on Malaysian
women who are increasingly at risk. The researchers
compare two convolutional neural networks—
VGG16 and ResNet50—on the IRMA dataset. After
preprocessing and classification, results show that
VGG16 achieved a higher accuracy (94%) than
ResNet50 (91.7%). The study indicates that
automated methods can supplement or enhance
conventional radiologist readings and emphasizes
the potential of deep learning to improve early

breast cancer diagnosis.[4]

Breast Cancer Detection Using Deep Learning, This
study leverages a convolutional neural network

(CNN) to classify breast cancer cells as benign or

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM51962 |

Page 3


http://www.ijsrem.com/

e Jeurnal

Volume: 09 Issue: 08 | Aug - 2025

ISSN: 2582-3930

2 2y
@Rﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586

i

malignant, achieving an accuracy of 82%. The
research highlights the growing Deep learning's role
in computer-aided detection systems, improving
early and accurate identification of cancerous cells,
which is crucial given the high worldwide breast

cancer death rate. [5]

Breast Cancer Detection Using Deep Learning
Technique, A deep learning-based method for
detecting breast cancer from mammography
pictures is presented in this research. In order to
efficiently categorize different forms of breast
cancer, the study makes use of convolutional neural
networks (CNNs), including sophisticated designs
like VGG19, Inception-Net, and ResNet50. The
researchers hope to improve the precision and
dependability of early breast cancer diagnosis,
which is essential for raising women's survival rates,
by applying deep learning models and image

processing techniques.[6]

Breast Cancer Detection Using Deep Learning, The
significance of early breast cancer diagnosis is
covered in this review paper, with a focus on deep
learning's contribution to increased diagnostic
precision. The authors contrast deep learning
methods including Convolutional Neural Networks
(CNNs), Recurrent Neural Networks (RNNs), and
Deep Belief Networks (DBNs) with conventional
machine learning techniques like SVM, k-NN, and
Naive Bayes. Highlighting mammography as an
efficient imaging modality, the study underlines
how deep learning models outperform conventional
methods in classifying and detecting breast tumors,
urging researchers to harness Al tools to combat this

life-threatening disease effectively.[7]

Breast Cancer Detection Using Convolutional
Neural Networks Model, This paper explores the
application of Convolutional Neural Networks
(CNNs) for breast cancer detection using
histopathology images. The authors conduct two
experimental strategies—one involving varying
training set sizes across models, and the other using
data augmentation—to evaluate and improve model
performance. Their findings show that CNN-based
methods can reduce diagnostic workload while
maintaining or enhancing accuracy, underscoring
Deep learning's potential to enhance early breast
clinical

cancer detection and

workflows.[8]

streamlining

Deep Learning Based Methods for Breast Cancer
Diagnosis: Deep learning (DL) techniques for breast
cancer identification are examined in this systematic
review, with an emphasis on genomic and
histopathological imaging data. The most accurate
and popular models are Convolutional Neural
Networks (CNNs), according to an analysis of 98
high-quality experiments using the PRISMA
framework. Commonly used datasets and
evaluation metrics are also included in the review.
Future research approaches are suggested to
improve the practical usefulness of DL in breast
cancer diagnosis, with the goal of improving early

detection and patient survival, despite encouraging

outcomes.[9]

Breast Cancer Detection Using Deep Learning, This
review explores deep learning, particularly fine-
tuned convolutional neural networks (CNNs), to use
mammography scans for the early identification of
breast cancer. By combining and preprocessing

multiple datasets (DDSM, INbreast, BCDR), the
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study achieved high accuracy (up to 97.35%) and
strong AUC scores, demonstrating the effectiveness
of CNN-based computer-aided diagnosis systems in
assisting radiologists to classify breast masses

accurately.[10]
II1I. METHODOLOGY

The  Al-based automated breast cancer
categorization system was developed using an
approach that guarantees both high diagnosis
accuracy and usefulness in clinical settings. By
combining cutting-edge deep learning methods with
an intuitive web application, the method enables
medical practitioners to quickly evaluate breast
ultrasound pictures and get forecasts in real time.
Powerful convolutional neural network topologies
are chosen and fine-tuned once the imaging data has
been meticulously prepared and enhanced. In order
to attain dependable classification performance,
rigorous model training, assessment, and
optimization are carried out. Lastly, the trained
models are smoothly incorporated into a Flask web
application, giving end users an easy-to-use and
accessible platform. Each stage of the process is

described in detail in the following steps:

Fig 3.1.1 Architecture Diagram

1. Data Collection and
Preprocessing: Obtaining a publicly
accessible collection of breast ultrasound
images that fall into three categories—
normal, malignant, and benign—is the first
step. To ensure interoperability with deep
learning models, the images undergo
preprocessing to standardize pixel values
and their dimensions. In order to increase
image quality and enable more effective
feature extraction, preprocessing also
include noise reduction and enhancement
techniques.

2. Data Augmentation: Data
augmentation techniques are wused to
artificially enlarge the dataset and enhance
model generalization because medical
imaging datasets are typically small and
unbalanced in terms of class. Rotation,
scaling, contrast modifications, and flipping
both vertically and horizontally are common
augmentation techniques. By using this step,
overfitting is lessened and the model is
guaranteed to learn reliable features from a
variety of image variations.

3. Model Selection and Architecture:
With pre-trained convolutional neural
networks (CNNs) like VGGI16 and
Xception, the system's core makes use of
transfer learning. These architectures were
selected due to their track record of success
in image classification challenges and can
extract discriminative and hierarchical
features from complicated ultrasound
pictures. These pre-trained models' last

layers are altered to produce three classes:
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normal tissue, malignant tissue, and benign

tissue.
4. Model Training and
Hyperparameter  Optimization: The

dataset is often split between training and
validation sets using a 70:30 ratio. The
models are improved using the
supplemented dataset, with hyperparameters
such as learning rate, batch size, and number
of epochs chosen for best results.
Optimization techniques like Adam and
Stochastic Gradient Descent (SGD) are used
to increase accuracy and speed up
convergence. To evaluate and improve the
model's classification abilities, performance
metrics including as accuracy, precision,
recal, and Fl-score are monitored
throughout training.

5. Integration with Flask Web
Application: Following training, the
models' capacity for generalization is
assessed using a different test set. Key
performance indicators such as confusion
matrix analysis, sensitivity, specificity, and
accuracy are used to gauge performance.
This thorough assessment guarantees that
the models are appropriate for clinical
deployment and operate dependably on
unseen data.

6. Integration with Flask Web
Application: The learned models are
included into a Flask-based web application
after validation. Flask is selected because it
is lightweight and adaptable, allowing for
rapid deployment and simple user

interaction. Admin and User are the two user

roles that the application offers. While users
can sign up, log in, upload ultrasound
photos, and get real-time diagnostic
predictions, administrators can oversee user
accounts and frequently asked questions.
The user receives the classification results in
an easy-to-use interface once the supplied
photos have been preprocessed and run
through the trained models.

7. Feature Selection and Fusion:
Strategies for feature selection and fusion
may be used to improve classification
performance even more. Prior to final
classification, the most pertinent features are
merged using probability-based techniques
after features retrieved from the CNNs have
been  modified using  optimization
algorithms. Accuracy and robustness are
enhanced by this step, particularly when

there are minor variations across classes.

Clinical judgment and early diagnosis
are supported by the reliable, accurate, and easily
navigable breast cancer categorization system that is

developed using this structured technique.
IV. TECHNOLOGIES USED

A variety of cutting-edge technologies and
techniques were used in the creation and
implementation of the Al-based automated breast
cancer categorization system, all of which improved

the system's precision, effectiveness, and usability:
1. Convolutional Neural Networks (CNNs):

With their ability to automatically extract features
and accurately classify breast ultrasound pictures

into benign, malignant, or normal categories, CNNs
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are the foundation of the image classification
process. Due to their outstanding performance in
medical image processing applications, popular
architectures like VGG16, Xception, InceptionV3,
MobileNet, and ResNet50 have been widely

utilized.
2. Transfer Learning:

Breast ultrasound datasets are used to fine-tune pre-
trained deep learning models (such as VGG16 and
Xception). Even with small medical datasets, this
method improves efficiency by utilizing insights

from massive image datasets (such as ImageNet).
3. Data Augmentation:

To address class imbalance and artificially increase
the training dataset, methods including picture
flipping, rotation, scaling, and contrast alterations
are employed. This improves the model's resilience

and capacity for generalization.
4. Flask Web Framework:

The application's backend and user interface are
constructed using Flask, a lightweight Python web
framework. It makes it easy and accessible for users
to upload photos, communicate with the system, and

get real-time predictions.
5. Python Programming Language:

Because of its extensive ecosystem of libraries for
web development, image processing, and machine
learning, Python is the main language for
developing models, preparing data, and integrating

online applications.

6. Machine Learning Libraries:

Machine Learning Libraries: Scikit-learn for
performance analysis and other machine learning
tools, NumPy and OpenCV for image
preprocessing, and TensorFlow and Keras for
building and training deep learning models are

important libraries.
7. Explainable Al (XAI) Tools:

In order to give interpretability and assist physicians
in understanding which areas of the image
influenced the model's conclusion, visualization
techniques like heatmaps and attention maps are

used.
8. Hybrid and Ensemble Methods (Optional):

Hybrid and Ensemble Methods (Optional): To
further improve classification accuracy and
robustness, some systems use ensemble approaches
or hybrid models (for example, merging CNNs with
LSTM or quantum layers).

When combined, these technologies enable the
creation of a breast cancer detection system that is
dependable, accurate, and user-friendly, supporting

early diagnosis and clinical decision-making.

V Result

Upload Image for Prediction

Result is predicted as benign.
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Upload Image for Prediction

Result is predicted malignant.
VI. CONCLUSION

In conclusion, the proposed Al-based breast cancer
A classification system that makes use of deep
learning methods, specifically convolutional neural
networks like VGG16 and Xception, shows great
promise for enhancing the precision and
effectiveness of ultrasound image-based breast
cancer diagnosis. By automating the feature
extraction and classification process, the system
reduces reliance on manual interpretation,
minimizes human error, and accelerates clinical
decision-making. The integration of these models
into a Flask-based web application ensures
accessibility and ease of use for healthcare
professionals, facilitating real-time diagnostic
support. Overall, this approach offers a promising,
scalable solution that can enhance early detection,
support timely intervention, and ultimately
contribute to better patient outcomes in the

treatment of breast cancer.
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