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ABSTRACT
ABSTRACT

Brain tumors pose a great danger to human
lives and detection is essential in their
treatment and survival rate. Such
diagnosing methods, as reading the MRI
manually, are very time-consuming and
labour-intensive and remain vulnerable to
error. The proposed work provides a deep
learning framework to automate brain
tumor detection and classification in two-
dimensional magnetic resonance image
(MRI). Convolutional Neural Networks
(CNNs), which show a high recognition
rate in the context of an image recognition
task, are to be used to assist in defining the
presence and the type of tumor. It is trained
and tested on a number of publicly
available sets of MRI at an accuracy,
sensitivity and  specificity that is
satisfactorily represented in the model. The
results of our work demonstrate the

possibility of utilizing the deep learning
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methods to assist radiologists in the clinical
decision-making, thus potentially saving
time to diagnose a patient and resulting in
improved reliability of brain tumor
detection systems overall.
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INTRODUCTION

Brain tumors are one of the most life-
threatening and threatening types of cancer
that affect millions of people all over the
world. The development of abnormal cells
that grow uncontrollably in the brain can
cause severe neurological damage or even
death, they are called tumor growths.
Efficient early and accurate identification
of brain tumors is critical in successful
planning of treatments and enhancing
improved outcomes in patients. The

diagnostic imaging modalty that is most
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commonly used to detect brain tumours is
MRI, which is a non-invasive imaging
technique with high-resolution. However,
interpretation of MRI scans is a laborious
and error prone process that is subject to

the subjectivity of manual radiologists.

LITERATURE REVIEW

Recently in the field of medical image
analysis priority has been given to the
brain tumor detection deep learning. The
traditional diagnostic methods as much as
it is regarded as highly effective are time
consuming and they involve heavy
dependence on Radiologists. To be more
accurate and less time consuming,
scientists have hence adopted the use of
automated means in reducing the response.
The reason most deep learning architecture
has been utilized in the detection of the
brain tumors is that of learning and
attaining  convolutional  characteristics
therein. The CNN model created by
Sachdeva et al (2020) was adequate and
generated an acceptable accuracy rate
when it was used in completing the data
classification task of tumor and non-tumor
in MRI images. Likewise, Chakrabarty et
al. (2019) proposed a deep structure of the
CNN model that aided the scientists to
distinguish the differences between the

glioma, meningioma, and pituitary tumors

with the required accuracy.

Transfer learning is an extensively used
option because there are limited medical
imaging data. ResNet50, VGG16, and
InceptionV3 have established the presence
of a brain tumor using the pre-trained
networks on huge captivated pictures like
ImageNet and fine-tuning the networks to

the brain tumor identification undertaking.

EXISTING SYSTEM

Automatic brain tumor detection based on
deep learning has emerged as the area of
active development in the past several
years. Most of the current systems are
aimed at classifying and segmentation of
brain tumors on Magnetic Resonance
Imaging (MRI) wusing deep learning
algorithms (mainly Convolutional Neural
Networks (CNNs)).

1. Data: MRI scans have some

preprocessing steps which include

noise removal, normalization, resizing,

and augmentation to better quality and

increase lineage of the data.

2. Feature  Extraction  High-level

spatials are extracted MRI image using

deep learning models (CNNs in
particular).
3. Categorical or Segmentation

The purpose of classification systems
is to determine the existence or

nonexistence of a tumor and in some
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cases identification of the tumor type
(e.g., glioma, meningioma, pituitary
tumor).

PROPOSED SYSTEM

The proposed system presents an
automated and intelligent method for
detecting brain tumors from MRI images
using deep learning. This system is
designed to improve the accuracy,
efficiency, and consistency of tumor
diagnosis by leveraging the capabilities of
convolutional neural networks (CNNs).
Unlike conventional diagnostic methods
that depend on manual interpretation, this
approach offers a fully data-driven solution
that can assist radiologists in making faster

and more reliable decisions.

System Overview

The system operates through several core
stages: i1mage preprocessing, feature
extraction, model training, tumor detection,
and result interpretation. By combining
these stages within a deep learning
framework, the system is capable of
identifying both the presence and type of

brain tumor with high accuracy.

1. Image Preprocessing

MRI scans are first subjected to

preprocessing operations to enhance image

quality and prepare the data for training.
This includes resizing images to a fixed
dimension, converting grayscale formats,
and normalizing pixel intensity values.
Data augmentation techniques such as
rotation, flipping, and scaling are also
applied to increase dataset diversity and

prevent overfitting.

2. Deep Learning Architecture

The core of the system is a CNN-based
model designed to automatically extract
and learn meaningful features from MRI
images. Depending on the project scope, a
custom-built CNN or a transfer learning
approach using pre-trained models like
VGG16, ResNet50, or MobileNet can be
employed. These models are fine-tuned to

perform either:

e Binary classification (tumor vs. no
tumor)

e Multi-class classification (e.g.,
glioma,

meningioma,  pituitary

tumor)

If segmentation is required, architectures
like U-Net can be implemented to outline

the tumor region within the MRI scan.

METHODOLOGY

344|Page

www.ijcrd.com


http://www.ijcrd.com/

International Journal of Combined Research & Development (IJCRD)
eISSN:2321-225X; pISSN:2321-2241 Volume: 14; Issue: 8; August- 2025

The methodology for brain tumor detection
using deep learning is structured around a
series of stages that work together to
automate the diagnostic process. This
approach utilizes convolutional neural
networks (CNNs) to analyze MRI images
and accurately identify tumors. The entire
collection,

workflow includes data

preprocessing, model development,

training, validation, and evaluation.

1. Data Collection

The system is developed using publicly
available brain MRI datasets, such as the
BraTS dataset or the Figshare Brain
MRI dataset. These datasets contain
labeled images representing different
tumor types (e.g., glioma, meningioma,
pituitary) as well as healthy brain scans.
This labeled data enables supervised
learning, where the model learns to
associate features with specific tumor

classes.

2. Data Preprocessing

Preprocessing is a critical step that ensures
the quality and consistency of the input
data. The following operations are

performed:

o Image Resizing: All images are

resized to a fixed dimension (e.g.,

224x224 pixels) to maintain
uniformity across the dataset.

e Grayscale Conversion: MRI
images are converted to grayscale if
the model is designed to work with
single-channel input.

o Normalization: Pixel values are
scaled to a range of 0 to 1 to
improve training stability.

e Augmentation: Techniques such as
rotation, zoom, horizontal and
vertical flips are applied to
artificially expand the dataset and

improve the model’s generalization.

EXPERIMENTAL RESULTS

To evaluate the effectiveness of the
proposed deep learning-based brain tumor
detection system, a series of experiments
were conducted using a publicly available
MRI dataset. The experiments were

designed to assess the system’s
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performance in both classification and,
where applicable, segmentation tasks. The
model was implemented using TensorFlow
and Keras, and all experiments were
carried out on a system equipped with
GPU support to ensure efficient training.

Figl.About brain tumor

Upload Image

Selected image:

Prediction: Meningioma
Mode! Probability: 78.80%

Fig2.Results

The experimental results confirm that the
proposed deep learning approach is
capable of detecting brain tumors from
MRI scans with high accuracy and
reliability. The model not only
distinguishes between tumor and non-
tumor images but also performs well in

multi-class classification scenarios.

CONCLUSION

This study demonstrates the significant
potential of deep learning techniques,
particularly convolutional neural networks,
in  automating the detection and
classification of brain tumors from MRI
images. By leveraging large datasets and
advanced neural network architectures, the
proposed system achieves high accuracy
and robustness, reducing the dependency

on manual interpretation by medical

experts.

The system not only effectively
distinguishes between tumor and non-
tumor images but also accurately classifies
different types of brain tumors, facilitating
more targeted diagnosis and treatment
planning. The use of data augmentation and
transfer learning further enhances model

performance, especially when working

with limited medical data.

While challenges such as variability in
MRI  image quality and  tumor
heterogeneity remain, this approach lays a
strong foundation for integrating Al-drive n
diagnostic tools in clinical workflows.
Future enhancements, including 3D image
analysis and explainable Al models, will
further increase the system’s usability and

trustworthiness.
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