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Abstract: Intense cancer of the brain is a leading cause of death. So, it's clear that early diagnosis is essential for effective therapy. As
the science of deep learning has advanced recently, it has made significant contributions to medical diagnosis in the healthcare sector.
Brain tumor detection using MRI images has seen extensive application of the deep learning technique known as convolutional neural
networks (CNNSs). Improved deep learning algorithms and more effective CNNs are needed because of the little dataset available. As a
result, Data Augmentation is one of the most well-known methods for enhancing model performance. In this study, we provide an in-
depth comparison of several CNN architectures and describe the salient features of popular models including VGG. We then offer a
CNN- and data-augmented technique for effectively identifying brain cancers in MRI datasets. With its deep architectural design and
high detection success, the suggested method has been shown to be an improvement over earlier research, as measured by evaluation
criteria. Training, test, and validation data comprised of human brain pictures with and without malignancies. Our suggested work's

findings reveal that, in comparison to preexisting models, the Proposed architecture achieves a value of 98% accuracy.

Keywords: CNN, Brain Tumor, Mixture of Images, RNN, Machine Learning.

1. Introduction

The brain is the most vital part of the human body.
Unchecked cell growth leads to tumours. In order to
sustain their unchecked growth, brain tumor cells
ultimately consume all of the resources available in
nearby healthy cells and tissues [1]. Brain tumours are
caused by the unchecked proliferation of brain cells,
which may be brought on by mutations (changes) or
abnormalities in genes. X-rays and other forms of
radiation therapy used in the treatment of cancer are the
primary cause of brain tumours. The term "brain tumour"
may refer to either a benign or malignant growth in the
brain (malignant). According to our findings, clinicians
are now able to pinpoint the precise location of brain
tumours by visually inspecting MRI scans of the patient's
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brain. This is regarded to be exceedingly time intensive
and leads to erroneous tumour identification. Brain
tumours are a devastating disease that claims many
victims each year. There are now available technologies
for detecting and classifying brain tumours that may lead
to a prompt diagnosis [2]. Classifying cancers is the
hardest part of a clinical diagnosis.

In Figure 1, we can see the Brain tumour image. While
machine learning has found applications across many
sectors, the great majority of studies have focused on its
use in agriculture and medicine for the purposes of
disease detection, prediction, and classification. The
most reliable way for identifying brain tumours is a
biopsy, which comprises surgical removal of a sample of
the diseased tissue followed by pathological examination
using a battery of cellular (histologic) diagnostic
techniques. A biopsy is necessary for diagnosis, but it is
an invasive technique that may cause bleeding and, in
extreme cases, damage that impairs function. Magnetic
resonance imaging (MRI) [3] has thus become the
standard in modern neuroimaging for the non-invasive
diagnosis of brain tumours, since it allows clinicians to
identify the tumor's morphological, molecular,
metabolic, and functional features. Masses of tissue
called tumours develop when cancer cells multiply out of
control. The body's cells naturally divide and die,
making room for the new ones. In this stage, cancer and
other tumours are less disruptive. In spite of the fact that
the body has no need for them, tumour cells continue to
divide and multiply without ever dying off. This results
in a never-ending supply of cancer cells being added to
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the growing tumour. Primary brain tumours, or gliomas,
develop and metastasize quite rapidly. Glial tissue, from
which gliomas develop, helps and supports neurons as
they transmit brain signals to the rest of the body [4].
Tumors of the brain may be either benign or malignant
(cancerous). Benign tumours, sometimes called non-
cancerous tumours, do not metastasize (spread to other
regions of the body). The memories may be permanently
erased and will never come back. Malignant brain
tumours may spread to other regions of the body, but
even benign brain tumours can cause severe discomfort,
brain damage, and even death. Boundaries of malignant
brain tumours are poorly defined. There is a rise in
intracranial pressure as a result of their fast
multiplication, and they may spread to other parts of the
brain and spinal cord. Metastasis from malignant brain
tumours is very rare.

According to this report, brain tumours are the most
lethal disease on the planet. Changes in hormone levels,
blood clots, weariness, shaky walking, confused speech,
mood swings, vision issues, and other symptoms may be
warning signs. A proper diagnosis is crucial since
tumours are categorised based on their locations and may
have devastating effects on a patient's quality of life.
Malignant tumours may metastasize, or spread to other
organs and tissues, but benign tumours never do. Getting
rid of them is a permanent solution; they won't return.
Even while benign brain tumours don't metastasize to
other regions of the body, they may nonetheless cause
severe discomfort and even death if left untreated.
Boundaries of malignant brain tumours are poorly
defined. There is a rise in intracranial pressure as a result
of their fast multiplication, and they may spread to other
parts of the brain and spinal cord. Metastasis from
malignant brain tumours is very rare [5].

Fig 1. Brain Tumor Image

2. Related Works

Researchers have devised a system for identifying brain
cancers in MRI scans. Methods for improving brain MRI
scans and distinguishing tumour cells from healthy brain
tissue have been suggested in this study. These methods
range from impulse-coupled neural networks and
denoising procedures to back propagation networks. Due
to the vast variety of potential sizes, locations, rates of
growth, and pathologies, the appearance of a brain
tumour might be difficult to understand. Brain tumours
develop when particular cell types proliferate out of
control and add new tissue to the brain [6]. An increase
in pressure within the skull, brain movement, skull
compression, and the invasion of nerve and healthy brain
tissue are all possible causes. It is possible to classify
brain tumours in a number of different ways, depending
on the diagnostic criteria that is used [7]. Radio
frequency pulses are then used to dislodge the spinning
protons from their equilibrium state. Soon after a radio
pulse ends, the protons return to their previous
arrangement and begin emitting a sinusoidal signal, the
frequency of which is directly proportionate to the
pulse's duration. A radio antenna inside the scanner takes

up this sinusoidal signal, and an on-board computer does
the rest, producing an image. The intensity of a tissue's
signal varies according to a number of parameters,
including the number of free hydrogen protons present,
the speed at which they are flowing, and the time it takes
for the protons to return to their unmagnetized state
inside the tissue [8] — [13].

However, primary and secondary (metastatic) brain
tumours may be more widely defined according to their
place of origin. Because they begin in healthy brain
tissue, primary brain tumours are classified according to
the kind of cell from which they originally developed.
Primary tumours may develop into either benign or
malignant secondary tumours (cancerous) [14]. Benign
tumours develop more slowly than malignant ones, never
spreading to other organs, and never infecting the
healthy tissue around them. On the other hand, they
might put too much strain on the brain, leading to
cognitive dysfunction. However, malignant tumours
develop rapidly and spread to other parts of the body.
Brain tumours may be classified as either primary or
secondary. Primary tumours originate in the brain,
whereas secondary tumours spread from another organ

International Journal of Intelligent Systems and Applications in Engineering

UISAE, 2024, 12(7s), 250-255 | 251



[15]. These tumours often begin from cancer cells that
spread to the brain from another organ. Primary brain
tumours most often originate in the lungs, breasts, or
melanoma and spread to other parts of the body through
the blood and lymphatic systems. All of these tumours
look and act differently on radiology and biochemistry
scans. We have brought out and explored the numerous
areas of uncertainty that emerged from the poll.
Proposed Images compared with the original region were
captured with high precision using machine learning.

3. Proposed model

The Advanced Convolutional General Neural Network
(CNN). Convolutional neural networks, or Convent’s for
short, are a kind of deep learning method. With the right
filters, Conv Net can efficiently extract spatial and
temporal picture relationships. The pooling layer's
primary function is to reduce the dimensionality of the
data, and it is always placed between the two
convolution layers. Only hyper-values are present in it.
To achieve complete connectivity, neurons in adjacent
layers are linked together. An improved model for
identifying strokes in the human brain using MR images
has been proposed utilising digital image processing.
Methodology diagram for the proposed system. The
proposed detection process consists of seven distinct
stages. Steps include acquiring an MRI scan, processing
the scan, applying the HSV colour threshold,
transforming the HSV scan to a binary picture, extracting
features from the binary image, and lastly using a logistic
regression classifier.

3.1. CNN based automatic detection

Taking a picture of an object or real-world situation is
the first step in every digital image processing system.
Radiologists may use either magnetic resonance imaging
or computed tomography to get an image of the brain.
Combining strong magnetic fields with radio waves, this
medical method generates high-resolution images of the
structures and tissues deep inside a human body. Takes
use of a number of cross-sectional X-ray measurements
to construct an image of the body's organs, skeleton, and
tissues. A colour threshold based on the scale is used to

the preprocessed MRI stroke grayscale images to
separate the stroked regions of the brain. This method
may be useful for grayscale brain MRI images by
allowing for the elimination of any irrelevant data that is
within a specified colour range. You can also quickly
identify objects with dominant colour values. Using the
HSV colour space, we can calculate the hue, saturation,
and brightness of an MRI stroke image within a certain
range, which is useful for stroke identification and
segmentation. A region of the brain is separated into
stroke and non-stroke regions using the HSV colour
space. To wit: Figure 1, from the Architecture section.

3.2. CNN Features

The picture features are extracted using a method called
image segmentation. A simple colour scheme of black,
grey, and white may be used to classify the photographs.
Two-dimensional histograms may be fuzzy-divided with
the use of Z values. Method for enhancing picture
segmentation by wusing a three-step segmentation
procedure, with the first stage based on the 2-D
histogram's blurriest segmentation. Using the fuzzy
partition of the two-dimensional histogram, pictures may
be segmented into three distinct levels: the S function,
the Z function, and the Pie function. QGA was selected
as the optimal combination of 12 maximum-value
parameters and a fuzzy 2D histogram procedure. Having
less variation between neighboring pixels in a
photograph makes it simpler to identify a brain stroke. It
is possible to measure the extent to which pixels in a
random sample depart from the mean value by
calculating the mean variance of those pixels. It is used
in estimating the total number of stroke pixels. Location
of brain damage is critical for diagnosis of a stroke.
There will be a quantifiable MRI value associated with a
stroke. However, MRI scans that show no signs of a
stroke will be basically worthless. Statistics on stroke
characteristics collected from magnetic resonance
imaging scans. Similar to the previous case, stroke is a
major contributor to tumour development in this one as
well. In this case, we're also analyzing the stroke aspect
in order to get a better picture of the tumour cells before
they begin to spread. Algorithm section shows that.
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Fig 2. Architectural Diagram

4, Performance Evaluation

MATLAB R2020a is used for all of the testing. The
computations are performed using the MATLAB
extension image Classification Learner Toolbox. The
input image from the scanner's database is initially sent

to the programme. The predicted result from the
classifier is shown in Figure 4 and figure 5. Photos taken
of a patient might be used as evidence of malignancy,
thanks to the proposed classifier. The proposed
classifier's 98% accuracy rate is really impressive.

Fig 3. Prediction of Tumor cells
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Fig 4. Comparison of Existing Values

Using a well-known piece of machinery called a
regression classifier, we separated tumour patients from
control cases in our research. It is also important to note
that validation was utilised to get this result. By
analysing a confusion matrix, we are able to draw this
conclusion. As much as 58% of all MRI images are used

for learning purposes. Results from Prediction Model 1
are shown in Figure 3. For all your binomial, ordinal,
and multinomial requirements, this works well. Logistic
regression classifiers have several uses in pattern
recognition and the statistical sciences. The classification
is based on the four features of the aforementioned
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measurement variables. In this research, the 5-fold cross
validation approach was used to get the final outcome.
Categorization of data allows for accurate identification
of stroke and non-stroke images of the brain.

The MRI image datasets used in this experiment were
downloaded from the Kaggle website. Approximately

4000 photos have been gathered for our project. Tensor
flow was used for this pre-processing. Our work with
CNN pre-trained models was accomplished in Google
and an Idle Python Environment. In all, 20 epochs were
used to hone the four models. To sum up, four models'
accuracy and Loss values

Fig 5. Accuracy Values of Advanced CNN

5. Conclusion

A model for human brain tumour detection utilising the
Advanced CNN technique was given by the proposed
system. An earlier model relied on it to reliably
recognise pictures. The region is being derived in great
detail by numerous models employing this approach, but
it seems to be difficult to remove. However, the
suggested model has the highest accuracy. To reduce the
complexity of the computations and extract the
maximum number of features, the stroke region of the
MRI images has been converted to binary images. The
performance of the proposed system is enhanced by
using 5-fold cross validation to get a conclusion or result.
In light of existing literature, the predicted performance
characteristics of the proposed detection system seem
quite good. The proposed method has shown the highest
levels of accuracy in locating brain tumour and stroke
regions (98 percent). It was compared to the currently
implemented plan. In the future, we may test this method
with more than 2 models to accomplish the large area
required in the medical region, and it can also be utilised
in the engineering sector to recognise the specific
location in the photos provided.
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