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Abstract— If not caught and diagnosed early, brain
tumors can turn into cancer. Today, the detection and
classification of brain tumors is done by doing the biopsy,
which can be a timeconsuming process. With less time and
effort radiologists can now construct tumors thanks to
advancement in technology and machine learning
algorithms . First, are going to propose a model that will
determine whether there are tumors in the brain by
segmenting MRI images and, if they are detected, we use
an architecture based on SVM to classify tumors in MRI
images as tumors and no tumors function well. The
foundation allows staff to decide on the repair process.
The development of the model will be divided into a
training and testing phases and will be tested using more
data and more methods. The proposed SVM/KMEANS
architecture achieves high accuracy, reliability and
execution speed and will become a powerful diagnostic
decision for radiologists.

Keywords— Magnetic Resonance Imaging(MRI),
Support Vector Machine (SVM), K- Nearest
Neighbor(KNN).

l. INTRODUCTION

When it comes to identifying brain cancers, brain MRI is
crucial. The location and kind of the tumor are difficult
even for expert doctors to determine because the tumor's
anatomy is almost identical. This also relies on
radiologist availability. An effective way to address this
issue would be to find and isolate tumors before they have
a significant impact on a large number of individuals.
development of a dependable model, particularly with
regard to learning algorithms. SVM is capable of analyzing
pictures, extracting models that may be applied to
classification, and identifying significant data. With less
ionizing radiation, MRI pictures are highly accurate and
exact in providing information about the location, size, and
shape of tissue. Consequently, while training the model,
MRI pictures are utilized rather than CT scans.

Since MRI pictures are filled with a lot of unnecessary
information, we just need to remove the parts of the image
that are valuable before feeding it into the SVM model. We
employ the skull, tumor, and FCM for segmentation and
clustering in our study. The SVM module will receive the
output picture directly as input. Reliability and authenticity
are crucial traits, particularly in the medical industry. In
order to increase the model's accuracy and dependability,
we train and test it using the multilayer SVM model using
huge data from websites such as BraTS-2020, Kaggle, and
other sources. Survival prognoses and improving treatment
decision- making for lung cancer patients.

Il. LITERATURE SURVEY

In their publication in the Hindawi International Journal of
Biomedical Imaging, Nilesh Bhaskarrao Bahadure, Arun
Kumar Ray, and Har Pal Thethi introduce a novel method for
detecting brain tumors and extracting features from MRI
scans. Their study focuses on accurately classifying various
brain tissues, including white matter, gray matter,
cerebrospinal fluid (background), and cancerous regions. To
enhance the signal-to-noise ratio and minimize interference
from unnecessary noise, the authors employ preprocessing
techniques. Particularly noteworthy is their proposal to utilize
a technology-based  skull-stripping algorithm,  which
significantly improves performance in this regard. [15]

Luxit Kapoor and Sanjeev Thakur delve into the realm of brain
tumor detection using image processing techniques in their
article published in the IEEE 7th International Conference on
Cloud Computing, Data Science & Engineering. The survey
comprehensively covers the landscape of medical imaging
techniques commonly employed in diagnosing brain diseases,
particularly through MRI images. The authors meticulously
outline the array of technologies utilized in this domain,
providing concise descriptions of each process. Emphasizing
the significance of segmentation in the tumor diagnosis
process, the article underscores ‘its pivotal role among the
various steps involved.[16]

Praveen Gamage's research, featured on ResearchGate, focuses
on the- identification of brain tumors using image processing
techniques, delineated into four distinct phases. The initial stage
involves preprocessing the MRI images to refine quality and
reduce noise interference. Subsequently, image segmentation
techniques are employed to delineate regions of interest within
the brain scans. Following segmentation, feature extraction
methods are applied to distill pertinent characteristics from the
identified regions. Finally, image classification algorithms are
utilized to categorize the extracted features, facilitating accurate
identification and diagnosis of brain tumors. [17]

Devendra Somwanshi, Ashutosh Kumar, Pratima Sharma,and
Deepika Joshi present a study on efficient brain tumor detection
from MRI images using entropy measures in their publication
in the IEEE International Conference on Recent Advances and
Innovations in Engineering. The research scrutinizes diverse
entropy functions for tumor segmentation and detectyion across
a spectrum of MRI images. Variations in approaches stem from
the nuanced definitions of entropy employed. Notably, the
segmentation outcomes are role in refining the accuracy of
tumor detection within MRI scans. [19]
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IV. . PROPOSED

METHODOLOGY Data Preparation:

model training. It also fixes the problems with data
incompatibility.

File preparation: For each image in the file, we will
first perform the following steps: We will be
converting the images from the 3D s form of MRI
images in .nii file format. Then by using the d
Med2Image python library we will be converting it to
the .jpg s format. Then we will transform the image
because we need the same image size to create and
make SVM and we will also be cropping the image so
that only the brain is placed in the image to better
create SVM

Data Split: Data will be split as follows: for training:
80%, for testing: 20%. For verification (development)
we will use a separate file of 125 images.

Operation;

Front view: First of all, the patient's age, gender, etc.
We will collect detailed information such as. and brain
MRI scan. We then pre- process the MRI images to
remove noise and useless MRI images such as skulls.
Brain

diagnosis and classification to be done using SVM.
The first steps are:

Skull stripping: Skull stripping is the process of
removing the skull from the brain MRI. We will use
OTSU thresholding and connectivity analysis to
complete the skull.

IIT Gauss filter: We will use the Gauss filter to remove
noise from the image.

Y Image enhancement: We will be using image
enhancement to raise the quality of image. We will
also use the weighting method to improve the image.
Tumor Segmentation: The location of tumor will be
detected by performing following operation on MRI
image:

III Segmentation: The process of segmentation will be
used to t distinguish the tumor from the brain MR
imaging. Fuzzy C-means algorithm will be used to
segment tumors.

™ Tumor Outline: A diagram of the same color or
density that can easily be described as a curve. We will
use edge detection and the findContours() algorithm to
draw the shape of the brain tumor

V. FLOW DIAGRAM

User

Login Input(MRI Images;

Display decision

A

We will use the BraTS 2020 dataset image data , which
contains 369 multi-contrast MRI scans from glioma
patients, including low glioma grade(lgg) patients and
some are advanced patients (lgg) glioma. The images in
the dataset were created from the following MRI
techniques : T1, T2, FLAIR . The data we will be using
is from BraT$S 2020, Kaggle.

1) Data Argumentation: It can be used to modify
already-existing s training data so it is available for

System
Decision (tumor or
not)

PPreprocessing(Resize

Feature Extraction
and filtering

Dataset

Classification Algo
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VI. FUTURE SCOPE

In the future, this machine could be utilized to detect
tumors not only in the brain but also in other organs such
as the lungs, breasts, skin, and more. The software can be
adapted to enable early-stage tumor detection, thereby
aiding in patients' recovery. Future studies will
encompass automatic axis of symmetry detection and
advanced tumor removal techniques based on the current
findings. Additionally, research will delve into the
detection of images containing brain tumors and explore
the relationships between neighboring cells. Automated
tumor detection has the potential to streamline
computerized surgeries. Further advancements in this
field are poised to significantly impact the healthcare
sector..

VIlI. CONCLUSION

We present the model, which is the first model that
examines brain MRI images and predicts brain tumors
when talking about tumors, by providing the
necessary information so that everyone can easily
understand it. The proposed model will pre- processes
the dataset and extracts important information to
identify the tumor present in the brain.

If there is a tumor, the SVM architecture will work to
identify the tumor. Our proposed system will serve as
a powerful decision support tool for diagnostic
radiologists. By achieving accuracy and reliability, we
hope to replace the current system in the future.

REFERENCES

[1]. S. Bauer, R. Wiest, and L. P. Nolte,”A survey of
mri-based medical image analysis for brain tumor
studies,”Physics in medicine and biology, vol. 58,
no. 13, pp. 97-129, 2013

[2]. D. N. Louis, H. Ohgaki, and O. D. Weistler, ”The
2007 who classification of tumours of the central
nervous system,” Acta neuropathologica, vol. 114,
no. 2, pp. 97-109, 2007.

[3]. G. Tabatabai, R. Stupp, and M. J. Van Den
Bent,”Molecular diagnostics of gliomas: the
clinical perspective”Acta neuropathologica, vol.
120, no. 5, pp. 585-592, 2010.

[4]. B. Menze, A. Jakab, and S. Bauer, ”The multimodal
brain  tumor imagesegmentation benchmark
(brats),” IEEE Transactions on Medicallmaging,
vol. 34, no. 10, pp. 1993-2024, 2015.

[5]. Seetha, J. & Raja, S.. (2018). Brain Tumor
Classification Using  Convolutional  Neural
Networks. Biomedical and Pharmacology Journal.
11.1457-1461. 10.13005/bpj/1511.

[6]. Archa, S., & Kumar, C. (2018). Segmentation of
Brain Tumor in  MRI Images Using CNN with

Edge Detection. 2018 International Conference On
Emerging Trends And Innovations In Engineering
And Technological Research
10.1109/icetietr.2018.8529081

[7]. Pathak, K., Pavthawala, M., Patel, N., Malek, D., Shah,
V., & Vaidya, B. (2019). Classification of Brain Tumor
Using Convolutional Neural Network. 2019 3Rd
International Conference On Electronics,
CommunicationAndAerospace  Technology (ICECA).
doi: 10.1109/iceca.2019.8821931.

[8]. Janani and P. Meena, “image segmentation for tumor
detection using fuzzy inference system”, International
Journal of Computer Science and MobileComputing,
2(5): 244 — 248 (2013)

[9]. Jiachi Zhang et al, “Brain Tumor Segmentation Based on
Refined Fully Convolutional Neural Networks with A
Hierarchical Dice Loss”, Cornell university library,
computer vision and pattern recognition, (2018).
Science and Technology, 19(6) (2011). 8. Shamsul Huda
etal,

[10]. “A Hybrid Feature Selection with Ensemble
Classification for Imbalanced Healthcare Data: A Case
Study  for Brain TumorDiagnosis”,IEEEAccess,
4:(2017).

[11]. R. Meier et al.,”Patient-specific  semi-
supervised learning for postoperative brain tumor
segmentation,”in Medical Image Computing and
Computer-Assisted Intervention MICCAI 2014
Springer, 2014, pp. 714721.

[12]. Y. LeCun, Y. Bengio, and G. Hinton, “Deep
learning,” Nature, vol. 521, no. 7553, pp. 436- 444,
2015

[13]. A Krizhevsky, 'I. Sutskever, and G. E. Hinton,
”Imagenet classification with deep convolutional neural
networks,” in" Advances in neural information
processing systems, 2012, pp. 1097-1105.

[14]. S. Dieleman, K. W. Willett, and J. Dambre,
”Rotationinvariant convolutional neural networks for
galaxy morphology prediction,” Monthly Notices of the
Royal Astronomical Society, vol. 450, no. 2, pp. 1441-
1459, 2015.

[15]. S. V. Joshi and R. D. Kanphade,
&quot;Deep Learning Based Person Authentication
Using Hand Radiographs: A Forensic
Approach,&quot; in IEEE Access, vol. 8, pp. 95424-
95434, 2020, doi: 10.1109/ACCESS.2020.2995788.

[16]. Joshi, SV, Kanphade, R.D. (2020).
Forensic Approach of Human Identification Using
Dual Cross Pattern of Hand Radiographs. In:
Abraham, A., Cherukuri, A., Melin, P., Gandhi, N.
(eds) Intelligent Systems Design and Applications.
ISDA 2018 2018. Advances in Intelligent Systems

IJCRTAF02024 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] 121


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882

and Computing, vol 941. Springer, Cham. [18]. Deepa, Akansha Singh, “IEEE International
https://doi.org/10.1007/978-3-030-16660- Conference on Computing for Sustainable Global
1 105. Development” in Review of Brain Tumor Detection

from MRI Images, 2016 .
[17]. Praveen Gamage, “: Research gate” in
Identification of Brain Tumor using Image
Processing Techniques, 2017

IJCRTAF02024 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 122


http://www.ijcrt.org/

