Detection of Brain Tumor using MRI images

A Project report

Submitted By

Damarasing Abhishek 318126511013

Kapuganti Sowmya 318126511026
Pentakota Chaitanya 318126511040

Peyyala Mounika 318126511041

In partial fulfillment of the requirements for the award of the degree of

BACHELOR OF TECHNOLOGY IN
INFORMATION TECHNOLOGY

S Ca
TGN aAnAM LS

ANITS

Under the Esteemed Guidance of

Mr Pandit Samuel G
(M.Tech)

(Assistant Professor)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANIL NEERUKONDA INSTITUTE OF TECHNOLOGY AND
SCIENCES (UGC AUTONOMOUS)

(Affiliated to AU, Approved by AICTE and Accredited by NBA & NAAC)
Sangivalasa, Bheemili Mandal, Visakhapatnam dist.(A.P)

2021-22

1



DEPARTMENT OF INFORMATION TECHNOLOGY

ANIL NEERUKONDA INSTITUTE OF TECHNOLOGY AND
SCIENCES (UGC AUTONOMOUS)
(Affiliated to AU, Approved by AICTE and Accredited by NBA & NAAC with ‘A’
Grade)
Sangivalasa, Bheemili Mandal, Visakhapatnam dist.(A.P)

” i
1GNANAM BRPY

ANITS

CERTIFICATE

This is to certify that the project report entitled “Detection of brain tumor using MRI
images” submitted by D. Abhishek (318126511013), K. Sowmya (318126511026), P.
Chaitanya (318126511040), P. Mounika (318126511040), in partial fulfillment of the
requirements for the award of the degree of Bachelor of Technology in Information
Technology of Anil Neerukonda Institute of technology and sciences, Visakhapatnam is a

record of bonafide work carried out under my guidance and supervision.

Project Guide Head of the Department
Pandit Samuel Dr. Poosapati Padmaja
Assistant Professor Professor

Department of IT Department of IT

ANITS ANITS



ACKNOWLEDGEMENT

We would like to express our deep gratitude to our project guide Pandit Samuel
Assistant Professor, Department of Information Technology, ANITS, for his/her guidance
with unsurpassed knowledge and immense encouragement. We are grateful to Dr.
Poosapati Padmaja, Head of the Department, of Information Technology, for providing
us with the required facilities for the completion of the project work.

We are very much thankful to the Principal and Management, ANITS,
Sangivalasa, for their encouragement and cooperation to carry out this work.

We express our thanks to all teaching faculty of the Department of IT, whose
suggestions during reviews helped us in the accomplishment of our project. We would
like to thank all non-teaching staff of the Department of IT, ANITS for providing great
assistance in the accomplishment of our project.

We would like to thank our parents, friends, and classmates for their
encouragement throughout our project period. Last but not that, we thank everyone for

supporting us directly or indirectly in completing this project successfully.

Damarasing Abhishek 318126511013
Kapuganti Sowmya 318126511026

Pentakota Chaitanya 318126511040
Peyyala Mounika 318126511041



DECLARATION

We hereby declare that the project work entitled “Detection of brain tumor
using MRI images” submitted to the Anil Neerukonda Institute of Technology and
Sciences is a record of an original work done by D. Abhishek (318126511013), K.
Sowmya (318126511026), P. Chaitanya (318126511040), P. Mounika (318126511040),
under the esteemed guidance of G Pandit samuel, Assistant professor of Information
Technology, Anil Neerukonda Institute of Technology and Sciences, and this project work
is submitted in the partial fulfillment of the requirements for the award of degree
Bachelor of Technology in Information Technology. This entire project is done with the
best of our knowledge and have not been submitted for the award of any other degree in

any other universities.

Damarasing Abhishek 318126511013
Kapuganti Sowmya 318126511026

Pentakota Chaitanya 318126511040
Peyyala Mounika 318126511041

Place: Visakhapatnam
Date:



INDEX

Chapter Name Page No.
Abstract i
List of Figures ii
List of Tables iii
List of Abbreviations iv
1. INTRODUCTION 10

1.1 Problem Statement and Motivation 10
1.2 Research Objectives 10
1.3 Project Scope and Direction 10
1.4 Impact, significance and contribution 10
1.5 Background Information 11
1.5.1Project Field 11
1.5.2 Historical development prior to the project 11
2. LITERATURE SURVEY 13
3. SYSTEM ANALYSIS 17
3.1 Software Requirement Specifications 17
3.2 System Requirements 18
4. SOFTWARE DEVELOPMENT 20
5. METHODOLOGY 22
6. CODING 25
6.1 Tumor det_training.ipynb 25

6.2 app.py 32

6.3 predictor.py 34

6.4 complete.html 35

6.5 upload.html 36

7. TESTING 38
8. RESULTS 40
9. CONCLUSION 43
9.1 Future Scope 43



REFERENCES 44

ABSTRACT

A Brain Tumor or intracranial neoplasm happens when strange cells structure inside the mind.

The side effects might incorporate cerebral pain, regurgitating, issues with vision and mental changes.
More unambiguous issues might remember trouble for strolling, talking and sensation. As the
sickness advances obviousness might happen. The reason for cerebrum growth isn't known. An
illustration of cerebrum growth is displayed in the figure underneath.

We proposed an automated strategy for distinguishing proof of cerebrum growth utilizing
the Brain Organization. The proposed model had acquired an exactness of 95% above and yields
promising outcomes with practically no mistakes and significantly less computational time.
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INTRODUCTION

Clinical pictures are one among the first significant assets used by specialists to analyze cerebrum
cancers. An instrument with high precision to robotize this interaction might be very important. In any
case, because of issues related to legitimate liabilities, such an instrument can't supplant the
well-qualified assessments of prepared doctors. the fluctuated types of clinical imaging advances
upheld painless methodologies like; MRI, CT check, Ultrasound, SPECT, PET, and X-beam. when
contrasted with other clinical imaging procedures, reverberation Imaging (MRI) is significantly
utilized and gives more noteworthy difference pictures to dangerous tissues. Hence, cerebrum cancer
recognizable proof is much of the time done through MRI pictures. We present an Al way to deal with
recognizing regardless of whether a MRI picture of a mind contains cancer. the resulting article
discusses the indistinguishable.

1.1 Problem Statement and Motivation

A tumor could be an illness whose curability is basically snared into its initial recognition. the sooner
the growth is recognized the adequate treatment might be selected and furthermore the more
noteworthy the chance of endurance. during a comparative case, after the treatment, this can be
generally a possibility for the growth to grow once more, and regardless early location is a vital stage
to handle the matter. Specialists should address numerous patients and patients are expected to plan
meetings with a specialist, now and again this is frequently not extremely effective. A quicker more
precise choice to survey the MRI is expected to manage this kind of issue.

1.2 Research Objectives

We propose to make a web-based application for the discovery of growths inside the mind by
dissecting MRI outputs of patients. the response is significantly pointed toward resolving the issues
referenced in Section 1.1. Making the strategy more computerized and quicker. The proposed
arrangement utilizes GNN calculation to distinguish highlights in MRI outputs of the patient. The
model is prepared with more than 3000 MRI outputs of patients both with and without growths.

1.3 Project Scope and Direction

These days the necessity for cutting-edge clinical guides was expanded. Individuals have become
more dependent on Doctors and clinical gear was expanding step by step. it's turned into a huge issue
nowadays to require care surprisingly with restricted assets, as a number of specialists are extremely
less.

1.4 Impact, Significance, and Contribution

The accessibility of specialists to a standard man makes the biggest difference here. Fewer specialists
and emergency clinics are accessible for Neurology. neoplasm is one everyone of the premier and
most hazardous infections its treatment costs are extremely high. Our Systems are helpful for
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individuals to distinguish the growth at its beginning phase previously or after the medical procedure.
Likewise, it's essentially useful for clinical understudies to audit growth results without speaking with
specialists.

1.5 Background Information
1.5.1 Project Field

This Project is typically dependent on the clinical field. X-ray is that the essential perspective for
quite some time resulting for closing Brain and a lot of different sicknesses. In clinical terms, MRI
might be a clinical imaging method that utilizes a field of power and PC-produced radio waves to
frame point-by-point pictures of the organs and tissues in your body. Most MRI machines are
enormous, tube-formed magnets.

1.5.2 Historical development prior to the project

There is now a created on mind growth location named cancer discovery using MRI pictures in that
they used portrayal estimation. we are including GNN modules in our system which is more exact
than this structure.
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LITERATURE SURVEY

2.1 Convolutional neural networks for brain tumor segmentation

The presentation of quantitative picture investigation has brought about fields like radionics which are
acclimated to anticipate clinical sequelae. One developing area of interest for investigation is
cerebrum growths, explicitly glioblastoma multiforme (GBM). Cancer division is a crucial stage in
the pipeline of the investigation of this pathology. The manual division is normally conflicting on the
grounds that it changes between eyewitnesses. The mechanized division has been proposed to battle
this issue. Procedures like convolutional brain organizations (CNNs) which are Al pipelines
demonstrated on the natural course of neurons (called hubs) and significant neurotransmitters
(associations) are of interest in writing. We explore the job of CNNs to fragment mind cancers by first
and foremost taking a scholarly analyze CNNs and playing out a writing search to see a model
pipeline for division. We then research the more extended thermalization of CNNs by investigating a
remarkable field of radionics. This inspects quantitative elements of cerebrum growths like shape,

surface, and significant force to anticipate clinical results like endurance and reaction to treatment.
With the introduction of methods to quantitatively analyse gliomas with computational methods
comes a new frontier for radiology. It is important for radiologists to be abreast of advances in
machine learning. This has been recognised by the recent changes in the Royal Australian and New
Zealand College of Radiologists (RANZCR) curriculum that incorporates machine learning into the
part I applied imaging technology examinations. Methods that incorporate quantitative analyses will
add to the traditional visual analysis of images. An important step in the image analysis pipeline is the
anatomical segmentation of regions of interest (ROI), for example, defining a volume of abnormal
tissue from a background of normal tissue. This will allow for statistical analysis of features that is not
visible by human perception. For example, the field of radiomics is fast developing as a method of
predicting survival times from imaging features such as shape of a volume of interest and texture and
intensity of the voxel habitat. With the development of these methods comes a greater need for
automated segmentation. inconsistencies in blinded manual segmentation of brain tumours by the first
and second authors. A measure of the consistency of image segmentation can be performed by the
Serensen—Dice coefficient, and this was calculated with the StudierFenster calculator (available
at: http://studierfenster.tugraz.at/). This ranges from 0 to 1 with 1 having 100% consistency. The value
obtained from the segmentation by the first and secauthorsthor was 0.91 which demonstrates the

discrepancy in manual segmentation. As an example of machine learning, this educational paper will
examine the use of convolutional neural networks for low-grade diffuse astrocytoma (World Health
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Organization grade 2) and high-grade (World Health Organization grade 4) glioblastoma also known
as glioblastoma multiforme (GBM) segmentation. Convolutional neural networks (CNNs) are a
unique machine learning structure originally modelled on the human visual cortex. The brain was
studied due to the abundance of segmentation methods that are already available and well established
in the literature. Machine learning is fast developing and is exponentially being represented at
international conferences. An educational perspective is needed for radiologists. This paper provides a
novel balance between education and a state-of-the-art review on convolutional neural networks in
glioblastoma.

2.2 MRI-Based Brain Tumor Classification Using Ensemble of Deep Features and Machine
Learning Classifiers

There are elective ways of treating mind cancers relies upon the growth area, size, and type. As of
now, the principal normal treatment for mind growth is a medical procedure since it significantly
affects the cerebrum. varying sorts of clinical imaging advancements like modernized tomography
(CT), positron discharge tomography (PET), and reverberation imaging (MRI) are accessible that are
acclimated to notice the inward pieces of the structural conditions. Among these imaging modalities,
MRI is considered the most ideal since it is the just painless and non-ionizing methodology that gives
significant data in 2D and 3D organizations about cancer type, size, shape, and position.
Notwithstanding, physically investigating these pictures is tedious, feverish, and, surprisingly,
obligated to mistakes on account of the deluge of patients. to manage this issue, the occasion of a
programmed PC supported conclusion (CAD) framework is expected to ease the responsibility of the
order and determination of cerebrum MRI and go about as an instrument for aiding radiologists and

specialists. Several efforts have been made to develop a highly accurate and robust solution for the
automatic classification of brain tumors. However, due to high inter and intra shape, texture, and
contrast variations, it remains a challenging problem. The traditional machine learning (ML)
techniques rely on handcrafted features, which restrains the robustness of the solution. Whereas the
deep learning-based techniques automatically extract meaningful features which offer significantly
better performance. However, deep learning-based techniques require a large amount of annotated
data for training, and acquiring such data is a challenging task. To overcome these issues, in this
study, we proposed a hybrid solution that exploits (1) various pre-trained deep convolutional neural
networks (CNN5s) as feature extractors to extract powerful and discriminative deep features from brain
magnetic resonance (MR) images, and (2) various ML classifiers to identify the normal and abnormal
brain MR images. Also, to investigate the benefits of combining features from different pre-trained
CNN models, we designed the novel feature ensemble method for the MRI-based brain tumor
classification task. We proposed the novel feature evaluation and selection mechanism where the deep
features from 13 different pre-trained CNNs are evaluated using 9 different ML classifiers and
selected based on our proposed feature selection criteria. In our proposed framework, we
concatenated the selected top three deep features from three different CNNs to form a synthetic
feature. The concatenation process integrates the information from different CNNs to create a more
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discriminative feature representation than using the feature extracted from a single CNN model since
different CNN architectures can capture diverse information in brain MR images. An ensemble of
deep features is then fed into several ML classifiers to predict the final output, whereas most of the
previous works have employed traditional feature extraction techniques. In our experiment, we
provided an extensive evaluation using 13 different pre-trained deep convolutional neural networks
and 9 different ML classifiers on three different datasets: (1) BT-small-2c, the small dataset with 2
classes (normal/tumor), (2) BT-large-2c, the large dataset with 2 classes (normal/tumor), and (3) the
large dataset with 4 classes (normal, glioma tumor, meningioma tumor, and pituitary tumor) for brain

tumor classification. The traditional ML methods are comprised of several steps: pre-processing,
feature extraction, feature reduction, and classification. In traditional ML methods, feature extraction
is a core step as the classification accuracy relies on extracted features. There are two main types of
feature extraction. The first type of feature extraction is low-level (global) features, for instance,
texture features and intensity, first-order statistics (e.g., mean, standard deviation, and skewness), and
second-order statistics such as gray-level co-occurrence matrix (GLCM), wavelet transform (WT),
Gabor feature, and shape.

2.3 Brain Tumor Classification Using Convolutional Neural Networks

Brain tumors, are the chief normal and forceful illness, bringing about an outrageously short life
expectancy in their most noteworthy grade. Hence, treatment arranging could be a critical stage to
support the norm of a lifetime of patients. By and large, different picture procedures like X-raying
(CT), reverberation Imaging (MRI), and ultrasound pictures are wont to assess the growth in a very
mind, lung, liver, bosom, prostate... and so on. Particularly, during this wor,k MRI pictures are wont
to analyze cancer inside the cerebrum. Anyway, the monstrous measure of data created by the MRI
filter defeats the manual grouping of cancer versus non-growth during a specific time. Yethasaving
some limit (i.e) precise quantitative estimations are accommodated set number of pictures. Thus
trusted and programmed order plots are fundamental to hinder the passing pace of a human. the
robotized cerebrum cancer arrangement is an amazingly difficult assignment in enormous spatial and
underlying inconstancy of encompassing locale of growth. during this work, programmed cerebrum
growth identification is proposed by utilizing Convolutional Neural Networks (CNN) arrangement.
The more deeply engineering configuration is performed by utilizing little pieces. the weight of the
neuron is given as little. Exploratory outcomes show that the CNN exactness with low intricacy and
contrasted and any remaining condition of expressions strategies.
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SYSTEM ANALYSIS

3.1 Software Requirement Specifications
Flask :

Flask could be a miniature web structure written in Python. it's named a microframework on the
grounds that it doesn't need specific devices or libraries. it's no data set deliberation layer, structure
approval, or different parts where previous outsider libraries give normal capacities. In any case, Flask
upholds augmentations which will add application highlights as though they were executed in Flask
itself. Expansions exist for object-social mappers, structure approval, transfer taking care of, different
open validation advancements, and a few other normal system-related apparatuses.

PyTorch using Deep Graph Library:

Deep Graph Library (DGL) could be a Python bundle that worked for straightforward execution of
diagram brain network model family, on top of existing DL systems (as of now supporting PyTorch,
MXNet, and TensorFlow). It offers an adaptable control of message passing, speed enhancement
through auto-clustering and exceptionally tuned meager network bits, and multi-GPU/CPU preparing
to scale to charts of numerous army hubs and edges. Diagram level portrayals are basic in a very kind
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of true applications like foreseeing the properties of atoms and local area examination in informal
organizations. Conventional diagram piece-based techniques are straightforward, yet viable for
getting fixed-length portrayals for charts yet they experience the ill effects of unfortunate speculation
due to hand-made plans. There are a few ongoing techniques that upheld language models (for
example graph2vec) yet they tend to just think about specific foundations (for example subtrees) as
chart delegates.

Programming Language:

Here we are utilizing Python 3.9.0 which can be supporting every one of the libraries we use i.e
PyTorch, Flask, Deep diagram. A few highlights that assistance in Python 3.9 are:

PEP 573, Module State Access from C Extension Methods

PEP 584, Union Operators in dict

PEP 585, Type Hinting Generics In Standard Collections

PEP 593, Flexible capacity and variable comments

PEP 602, Python embraces a steady yearly delivery rhythm.

PEP 614, Relaxing Grammar Restrictions On Decorators

PEP 615, Support for the IANA zone Database inside the Standard Library

PEP 616, String strategies to dispose of prefixes and additions

PEP 617, New PEG parser for CPython.

BPO 38379, garbage pickup doesn't impede on revived objects.

BPO 38692, os.pidfd open added that empowers cycle the board without races and signals;
BPO 39926, Unicode support refreshed to form 13.0.0;

BPO 1635741, when Python is introduced on numerous occasions inside a similar cycle, it doesn't
spill memory any longer.

Various Python builtins (range, tuple, set, frozenset, list, dict) are presently accelerated utilizing PEP
590 vectorcall.

3.2 System Requirements

Windows requirements Mac requirements Linux requirements
Operating Windows 8 or later macOS Sierra 64-bit Ubuntu
system 10.12 or later 14.04+, Debian
8+, openSUSE
13.3+, or Fedora
Linux 24+

18



Processor Intel Pentium 4 or Intel Intel Pentium
later 4 or later

Memory 2 GB minimum, 4 recommended
GB

Screen 1280 * 1024 or larger

resolution

Application 1024 * 680 or larger

window size

Internet Required

connection

19




CHAPTER-4

Software Development

There are two significant framework streams inside the product improvement area as displayed
underneath:

* The formation of the web-based Application.

* The most common way of making a Trained Model.
20



The two cycles referenced above are fundamental since they made up the foundation of the MRI
cerebrum cancer Detection. during this part, the strategy for the two streams is momentarily depicted.
In the interim, their full usefulness, explicit prerequisites, and furthermore the techniques/way to deal
with achieving such targets are talked about in the forthcoming part.

4.1 The creation of the Web Application: fig- 4.1
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4.2 Creating Model: fig 4.2
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Methodology

In our project, we use Graph Neural Networks. A Graph Neural Network (GNN) might be a Deep
Learning calculation that could absorb an information picture, dole out significance (learnable loads
and predispositions) to various perspectives/objects inside the picture, and have the option to separate
one from the inverse.

A diagram brain organization (GNN) could be a class of brain networks for handling information
addressed by chart information structures. They were promoted by their utilization in administered
learning on properties of changed particles.

Since their commencement, a few variations of the simple message passing brain organization
(MPNN) system are proposed. These models improve GNNss to be utilized on bigger charts and apply
them to spaces like interpersonal organizations, reference organizations, and online networks.

Sample next nodes

E\ wearoiey | AQ—1og!

Fig- 5.1
In our framework, we train the model with and without cancer MRI checks, all together that our
model will recognize regardless of whether our MRI filter duplicate we transfer has growth. you'll
have the option to see well beneath graphs.

Tumor\ N x N NxNxM NxM N x i, N x Ha .
\ . EZE N x3 Eloquent
. /4
Softmax
B FC FC FC
— — — / Tumor
Rs-fMRI )
: Neither
Similarity Matrix 'k:n
j E2N

Graph Construction Network Architecture Node Classification
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Fig- 5.2
By the above picture, we will perceive the way the model will works, first the picture that is
transferred will be seen in a N x N Similarity Matrix and it'll be set apart in the dark part.
Furthermore, it'll be additionally examined profoundly utilizing a N x N x M framework utilizing E2E
and E2N (Three aspects) and it'll be additionally dissected utilizing various Matrix. What's more, the
last result will become about.

Before preparing, every patient example is changed over to a chart. We split the dataset into preparing
(60%), approval ( 20%), and test sets (20%). The contribution to the GNN is characterized officially
as a chart of the shape, and an element grid H € R nxf, where n is the number of hubs and f is the
number of highlights per hub. f = 20 for all examinations. The result is of size n % ¢, where for each
diagram hub, the model returns the likelihood of that hub having a place with everything about four
classes (c) characterized to see the most straightforward hyperparameters for everything about GNN
variations, we play out an irregular hyperparameter search on the approval set. We enkindle routinely
dispersed time periods rate from 0.00001 to 0.001, including dropout somewhere in the range of 0 and
0.5, model profundity from 3 to 9, and secret layer size somewhere in the range of 64 and 256. For
GAT models, we moreover analyze consideration dropout somewhere in the range of 0 and 0.5 and a
spotlight heads somewhere in the range of 3 and 10 for each layer. Each model is prepared to constrict
hub-wise multi-name cross-entropy misfortune on the approval set utilizing the Adam enhancer. the
classification loads are acclimated to be contrarily corresponding to their pervasiveness inside the test
set to manage the classification awkwardness.
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427 kB
894B
91 MB
656 MB
507 B
145 kB

934 B

Logout

Python 3 (ipykernel) O

In [1] -t the necessary Librar
import tensorflow as tf
import os
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
#matplotlib inline
From tensorflow. keras.preprocessing import image
from keras.preprocessing.image import ImageDataGenerator,load_img, img_to_array
from tensorflow. keras.metrics import categorical crossentrapy
from keras.models import Sequential, Model
from keras.layers import Conv2D, MaxPooling2p,GlobalAveragePooling2n
from keras.layers import Activation, Dropout, Batchhormalization, Flatten, Dense, AvgPool2D,MaxPoolaD
from keras.models import Sequential, Model
from keras.optimizers import Adam, SGD, RMSprop
from keras import backend as K
import cv2
import shutil
import glob
from sklearn.metrics import confusion_matrix
from sklearn.metrics import plot_confusion_matrix
import itertools
from sklearn.datasets import make classification
from sklearn.model_selection import train_test_split
from sklearn.svm import SVC
In [2

Braintumo

No_brain_tumor = ‘D
Yes_brain_tumor

Jetection pr
GHN Brain Tumor Detection

h\\brain_tumor_dataset\\no’
aph\\brain_tumor_dataset\\yes'

SON 1]

24-04-2022
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& Tumor_det_training - Jupyter No X +

c @ localhost
@ 1 Gmail » YouTube s @ News B Translste [ GD Topic SocialMe.. [l JavaScriptAdd aC.. @ Microsoft AlClassr.. @ resd B3 Podcastle o Mail - Abhish
_ Jupyter Tumor_det_training Last Checkpoint 03/08/2022 (autosaved) o Logaut
File Edit View Insert Cei Kemel Help usted Python 3 (ipykernel) O
B + % & B 4 ¥ PRn B C W | Cue v =

1n [3]
dirlist=[Ho_brain_tumor, Yes brain_tumor]
classes=["No*, 'Yes
filepaths=[]
labels=[]
for 1, in zip(dirlist, classes):

filelist=os.listdir(i)
for f in filelist:
filepath=os.path.join (i,f)
filepaths.append(filepath)
labels.append(j)
print (‘filepaths: ', len(filepaths),

els: ', len(labels))
filepaths: 253 labels: 253

In [4]: Files=pd.Series(filepaths, name='filepaths'})
Label=pd.Series(labels, name='labels')
df=pd.concat([Files,Label], axis=1)
df=pd.DataFrame(np.array(df). reshape(253,2), columns = ['filepaths', 'labels’])

df.head()
filepaths labels

0 D:AGNN Bram Tumer Detection project\Braintume No
1 D-GNN Brain Tumor Oetection projectiBraintumo No
2 D'\GNN Brain Tumor Detection project\Braintumo. No
3 DGNN Brain Tumor Detection project Braintumo No
4 DGNN Brain Tumor Detection project Braintumo No

In [5]:  print(df['labels'].value_counts())

& Tumor_det_waining - Jupyter No. X

C O localhost
t Gmail » YouTube & Maps @B News B§ Tanslate [ GD Tos ftAlC @ read B Podcastle o7 Mail - Ab
~ Jupyter Tumor_det_training Last Gheckpont 031002022 (autosaved) A Logout
File Edit View Insert Cel Kemel Help T Python 3 (ipykernel) O
B + % @ B 4+ ¥+ PRn B C P |Coe v | B

In [5]: print(df['labels’].value_counts())
Yes 155

lo 98
Name: labels, dtype: intea

[ ]J:

In [6]: #visualize brain t

inages

plt. figure(Ffigsize=(12,8))
for i in range(15):
random = np.random. randint (1,len(df))
plt.subplot(3,s,i+1)
plt.imshow(cv2.imread(df.loc[random, "filepaths”]))
plt.title(df.loc[random, "labels"], size = 15, color = "white")
plt.xticks([])
plt.yticks([])

plt.show()
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& Tumor_det_training - Jupyter No X +

c ) localhost

f Gmail * YouTube © Maps @B News B Transiate E‘: GD Topic Social Me... n JavaScript AddaC... @ Microsoft Al Classr.. @ read B Podcaste  ®73 Mail - Abhishek Da...

" Jupyter Tumor_det_training Last Checkpoint 03/09/2022 (autosaved) A Logout
File Edit  View Inset  Cel Kemel Widgets  Help Tru Python 3 (ipykernel) O
B + 3 G B 4+ + FRin B C P Coe =]

In [7]: from sklearn.model selection import train_test split

train, test = train_test split(df, train_size=0.95, random state=e)
train_new, valid = train_test_split(train, train_size=e.9@, random_state=e)

print(f"train set shape: {train_new.shape}")
print(f test set shape: {test.shape}")

print(f"validation set shape: {valid.shape}")
train set shape: (216, 2)
test set shape: (13, 2)

validation set shape: (24, 2)

8]: train_datagen = ImageDataGenerator(rescale = 1./255.,rotation_range = 48, width_shift range = 0.2, height shift_range = 9.2,
shear_range = 0.2, zoom_range = 8.2, horizontal flip = True, vertical flip =True)
test_datagen = ImageDataGenerator(rescale = 1.8/255.)

Now fit the them to get the images from directory (name of the images are given in dataframe) with augmentation

train_gen = train datagen.flow from dataframe(dataframe = train_new,
x_col = 'filepaths', y_col ='labels’,
target_size = (158,150), batch_size
class_mode = ‘binary', shuffle = Tr
val_gen = train datagen.flow from dataframe(valid,
target_size=(158,150), x_col = ‘filepaths', y col ='labels’,
class_mode="binary",
batch_size= 16, shuffle=True)
test_gen = test_datagen.flow_from_dataframe(test,
target_size = (150,150), x col = 'filepaths', y col =
class mode = ° Y,
batch_size = 16, shuffle = False)

bels’,

Found 216 v

ilenames belonging to 2 classes. =

& Tumor_det_training - Jupyter Nc

c ) localhost
@ 1 Gmall » YouTube & Maps @ News By Translate [ ft Al Clas @ read B Podcaste &7 Mail - Ab

~ Jupyter Tumor_det_training Last Checkpont 03092022 (autosaved) A oo

File Edit View Ingert Cel Kemel Help T Python 3 (ipykernel) O

B + 2 @ B 4 ¥ PR B C P coe v| | =
n [10]: train_gen.class indices i
out[16]: {'No': @, 'ves': 1}
In [11]: base_model = tf.keras.applications.InceptionResNetv2(weights="imagenet', input_shape = (206,200,3),

include_top=ralse)

model = Sequential()
model.add(base_model)

model . add(GlobalAveragepPooling2n())
model.add(Dense(128, activation =
model. add(BatchNormalization())
model . add(Dropout(9.2))
model.add(Dense(1, activation = 'sigmoid’))
model . summary ()

Model: "sequential”

Layer (type) output shape Param #

;nteption;resneti\d (Functio (None, 4, 4, 15.35) .EAEB?SB

global_average poolingad (61 (wone, 1538) @

dense (Dense) (None, 128) 196736

batch_normalization 203 (Bat (None, 128) 512

dropout (Dropout) (None, 128) e

dense_1 (Dense) (none, 1) 129 =z
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& Tumor_det_training - Jupyter No X +

c ) localhost

f Gmail * YouTube © Maps @B News B Transiate E‘: GD Topic Social Me... n JavaScript AddaC... @ Microsoft Al Classr.. @ read B Podcaste  ®73 Mail - Abhishek Da...

" Jupyter Tumor_det_training Last Checkpoint 03/09/2022 (autosaved) A Logout
File Edit  View Inset  Cel Kemel Widgets  Help Tru Python 3 (ipykernel) O
B + 3 G B 4+ + FRin B C P Coe =]

Total params: 54,534,113
Trainable params: 54,473,313
Non-trainable params: 60,800

Tn [12]: predictions =model.predict(test gen,batch_size=10,verbose=a)

In [13]: for i in predictions:
print(i)

[0.7756926]
[.24023035]
[e.8966077]
[0.6472578]
[0.05602783]
[0.6916749]
[@.90785563]
[0.69426614]
[0.20891997]
[0.53227216]
[0.9078963]
[e.7867342]
[e.875839]

In [14]: rounded_predictions =model.predict_classes(test_gen,batch_size=16,verbose=8)

ci\users\abhishek damarasing\appdata\local\programs\python\python37\1ib\site-packages\tensorflow\python\keras\engine\sequentia
1.py:450: UserWarning: “model.predict_classes()” is deprecated and will be removed after 2621-81-81. Please use instead:* “np.a
rgmax (model.predict(x), axis=-1)", if your model does multi-class classification (e.g. if it uses a “softmax” last-layer ac
tivation).* ~(model.predict(x) > @.5).astype("int32")", if your model does binary classification (e.g. if it uses a “sigmoi
d” last-layer activation).
warnings.warn( ' “model.predict_classes()” is deprecated and

& Tumor_det_training - Jupyter No X

C @ localhost
1 Gmall » YouTube & Maps @ News By Tranlate [ fi Al Clas @ read B Podcastle o7 Mail - Ab
~ Jupyter Tumor_det_training Last Checkpont 03092022 (autosaved) A oo
File Edit View Insert Cel Kemel Help T Python 3 (ipykernel) O
B + % @ B 4+ ¥+ PR B|C W |Coe v | B

In [15]: for i in rounded_predictions:

print(i)

In [16]: X, y = make_classification(random_state=e)
X_train, X_test, y_train, y_test = train_test_split(x, y, random_state=|
clf = SVC(random_state=0)
clf.fit(x _train, y train)
SVC(random_state=e)
plot_confusion matrix(clf, X test, y test)
plt.show()

ci\users\abhishek damarasing\appdata\local\programs\python\python37\1ib\site-packages\sklearn\utils\deprecation.py:87: Futurela

rning: Function plot_confusion_matrix is deprecated; Function “plot_cenfusion_matrix”™ is deprecated in 1.8 and will be removed

in 1.2. use one of the class methods: confusionMatrixpisplay.from predictions or ConfusionMatrixpisplay.from_estimator.
warnings.warn{msg, category=FutureWarning)
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& Tumor_det_training - Jupyter No X +

c ) localhost

f Gmail * YouTube © Maps @B News B Transiate E‘: GD Topic Social Me... n JavaScript AddaC... @ Microsoft Al Classr.. @ read B Podcaste  ®73 Mail - Abhishek Da...

" Jupyter Tumor_det_training Last Checkpoint 03/09/2022 (autosaved) A Logout
File Edit  View Inset  Cel Kemel Widgets  Help Tru Python 3 (ipykernel) O
B + 3 G B 4+ + FRin B C P Coe =]

In [17]: callbacks = [
tf.keras.callbacks.ModelcCheckpoint ("GN model.hs", save best_only=True, verbose = @)
tf.keras.callbacks.FarlyStopping{patience=3, monitor='val loss’, verbose=1),

model. compile(loss="binary_crossentropy’, optimizer=Adam(1r = 8.6001), metrics=[‘accuracy'])

history = model.fit(train_gen, validation data = val gen, epochs = 28,
callbacks = [callbacks], verbose = 1)

Epoch
14/14
3
Epoch
14/14
3
Epoch
14/14
3

- 61s 3s/step - loss: @.7756 - accuracy: ©.6224 - val_loss: ©.6018 - val_accuracy: 0.7e8

455 3s/step - loss: 8.5303 - accuracy: 0.8032 - val loss: ©.3695 - val accuracy: 0.833

- 43s 3s/step - loss: @.5158 - accuracy: ©.7680 - val_loss: ©.3839 - val_accuracy: 0.833

Epoch
14/14
3

Epoch
14/14
)

Epoch
14/14
7

Epoch 7/20

- 42s 3s/step - loss: @.2784 - accuracy: ©.8428 - val loss: 8.3847 - val accuracy: 0.833

- 42s 3s/step - loss: @.3236 - accuracy: ©.8921 - val loss: 8.3872 - val_accuracy: 0.875

- 41s 3s/step - loss: 0.2504 - accuracy: ©.8906 - val loss: ©.2552 - val_accuracy: 0.916

& Tumor_det_training - Jupyter No X +

c ) localhost:
1 Gmail » YouTube © Maps @H News g Translate [ GD Topic Social M , 0s0ft Al C @ read B Podcaste ©7 Mail - Ab
Jupyter Tumor_det_training Last Checkpaint 03/09/2022 (autosaved) A Logout
File Edit View Insert Cel Kemel Python 3 (ipykernel) O
B + 3 @& B 4+ ¥+ PR B|C W |coe v | BE

In [22]: plt.plot(history.history[ accura
plt.plot(history.history['val_accuracy'])
plt.title('t idation accuracy')
plt.ylabel ('t g and validation')
plt.xlabel( epoch’)
plt.legend([ 'training curve'],loc="upper left')
plt. show()

Vs va

training vs validation accuracy

—— training curve ~

epoch

In [26]: plt.plot{history.history['loss'])
plt.plot(history.history['val_lo
plt.title('training vs validation loss')
plt.ylabel('tra and validation')
plt.xlabel (epot
plt.legend([ 'tra
plt.shaw()

curve'],loc="upper left')
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& Tumor_det_training - Jupyter N

c ) localhost
1 Gmail > YouTube § Maps @ News 8§ Translae i @ Microsoft Al Classr.. @ read B Podcastle 83 Mail - Abhishek Da...
" Jupyter Tumor_det_training Last Checkpoint 03/09/2022 (autosaved) A Logout
File Edit  View Insert  Cel Kemel Widgets  Help Tru Python 3 (ipykernel) O
B+ 2 @ B+ ¥+ PR B C M |Code v | =

training vs validation loss

07 { — training curve
5 06
Eos
5 \
£ o4 \
£ \

03 e N

02

o 1 2 3 4 5 & 1 &
epocn

In [23]: plt.plot(history.history[’loss"])
plt.title( model loss')
plt.ylabel("loss’
plt.xlabel( epach’)
plt.legend([ 'train'],loc="upper laft’)
plt.show()

model loss

07— tain

& Tumor det training - Jupyter No. X +

C @ localhost
@ o Gmail  » YouTube & Bg Translate B GO TopicSocialMe.. [ JavaScript AddaC.. @ Microsoft Al Classr.. @ read B Podcastte o2 Mail - Abhishek Da...
% inii ast Checkpoint 9 autosaved) Logout
— Jupyter Tumor_det_training Last Check 03/09/2022 d A
Fle  Edt  View Insert  Cel Widgets elp Python 3 (ipykernel) O
B +||%x|& B4+ % FRn B|C W v @
model loss &
07 { — train
06
P L]

04 \

03

02

1 2 3 4 5 & 1 8

In [24]: | plt.plot(history.history[ accuracy'])
plt.title( model accuracy’)
plt.ylabel("acuracy')
plt.xlabel(’epoch®)
plt.legend([train'],loc="upper left’)
plt.show()

model accuracy

il Ra—
A

&
]

6.2 App.py:
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B Administrator: Windows Powr % +

if km.ready.exception():
vy Home asyncio.base_futures.InvalidStateError: Exception is not set.
MW oess [W 10:35:07.606 NotebookApp] Unhandled error
oow LE 10:35:07.606 NotebookApp] {
"Host": "localhost:8888",
B ooq "Connection": "keep-alive",
B picu "Sec-Ch-Ua": "\" Not A;Brand\";v=\"99\", \"Chromium\";v=\"188\", \"Google Chrome\";v=\"188\"",
AT LTS
=8 "Sec-Ch-Ua-Mobile": b L
i cod "User-Agent": "Mozilla/5.@ (Windows NT 1€.8; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/1680.8.4896.
mpape 127 Safari/537.36",
B "Accept”: "application/json, text/javascript, */*; ¢=0.01",
"X-Requested-With": "XMLHttpRequest",
v I This P "X-Xsrftoken": "2|acb26654]|51335a87bat9437de7761185fal9fuc6|1649435659",
B e "Sec-Ch-Ua-Platform": "\'"Windows\"",
"Origin": "http://localhost:8888",
B ooq “Sec-Fetch-Site": “"same-origin",
Dow "Sec-Fetch-Mode": "cors",
P "Sec-Fetch-Dest": "empty",
2 "Referer": "http://localheost:8888/notebooks/Tumor_det_training.ipynb",
& Pict "Accept-Encoding”: "gzip, deflate, br",
B vide "Accept-Language”: "en-US,en-IN;q=0.9,en;q=0.8 hi-IN;q=0.7,hi;q=0.6",
o "Cookie": "_xsrf=2|acb26654|51335a87bat9u37de7761185fa19fUc6|1649435659; username-localhost-8888=\"2|1:0]|10:165077
562923 :username-localhost-8888 | 44 : Y2MwMDQUZDBjMWUONGY3NmIzMj JLODIUNGQOMTc2MzQ=| ec02ffA1b2Ue5623d1adc5de89287692116e5580
S DAl 6£a70260c2fa6d7{0012babs\""
}
10:35:07.616 NotebookApp] 500 DELETE /api/sessions/1b9b8dcb-a9b7-d466a—-8232-3a91ec83ddd9 (::1) 172.540008ms referer=ht
://localhost:8888/notebooks/Tumor_det_training.ipynb
10:35:07.638 NotebookApp] Shutting down @ terminals
D:\GNN Brain Tumor Detection project\Braintumorgraph> code

=[]
35°C ENG

2 . . 1035
Mostly sunny E N TOD @

]

@ EXPLORER
“+ BRAINTUMORGRAPH
> _pycache
render_template, request
t check

author = *
= GNN_modelh5
> static app = Flask(__name__, static_folder="images
v templates
i APP_ROOT = os.path.dirname(os.path.abspath(_file ))
upload.html
* app.py @app.route('/")
archive (16).zip @app.route( ' /index')
= GNN_modelhs index():
predictor.py return render_template(
READMEmd
£ requirements.txt >
@app.route(' /upload’, methods
upload():
target s.path.join(APP_ROOT,
print(target)

# Tumor_det_training.ipynb

)s.path.isdir(target):
s.mkdir(target)

TERMINAL

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest Powershell for new features and improvements| https://aka.ms/PSWindows

PS D:\GNN Brain Tumor Detection project\Braintumorgraphs

> OUTLINE
> TIMELINE

®oAo In10,Col41 Spaces:4 UTF8 IF Python 37064bit & 0Q

3s°c 5 z . ENG 1039
" . .
@ Mostly sunny 3 ~ B @ uz" E O RUD e @




\/ BRAINTUMORGRAPH

target)

request.files.getlist(’
print(file)

dest = joi filename])
print(
fil

app.run(

OUTLINE
> TIMELINE
®o0A0 Ln10,Col 41 Spacesi4 UTF-8 LF Python

ENG
A1 @®uTeE ™ s

6.3 Predictor.py
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predictor.py X

* BRAINTUMORGRAPH

> _pycache_

ipynb_checkpoints v ag S .

n . . i oad_mode.
saved_model = load_model("m 3NN mod )
status =

brain_tumor_dat
images

model
GNN_madel.h5
static check(input _img):

Enpiate print (" y * + input_img)
e print(input_img)

pload.htmi = o = = »
Ui img = image.load img("images/" + input img, target size=(224, 224))

img = np.asarray(img)
print(img)

app.-py

predictor.py img = np.expand dims({img, axis=0)
README.md

print (img)

output = saved_model.predict(img)

requirements.txt
Tumor_det_training.ipy
print (output)
f output[e][e] == 1:
status =

status =

TERMINAL

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest Powershell for new features and improvements! https://aka.ms/PSWindows

AN Brain Tumor Detection project\Braintumorgraphs

> OUTLINE

> TIMELINE

®uAo Ln17,Col1 Spacesid UTF8 LF Python 37064bit & 0O

35°C — ) o NG = o9 10:40
Mostly su ~ 88w O ROD L, 000:@

predictor.py X

BRAINTUMORGRAPH ¥ - D check
—sthe img = np.asarray(ing)

> ipynb_checkpoints print(ing)
> brain_tumor_d
& Ly img = np.expand_dims(img, axis=0)
~ model .
print (img
= GNN_modelhs print (ing) .
output = saved model.predict (img)
> static
gl print(output)
complete.html| f output[e][e] == 1:
upload html status =
app-py
status =
archive (16).zip

GNN_modelh5

print(status)
re status

predictor.py
README.md
uirements.txt

Tumor_det training.ipy

TERMINAL

Windows Powershell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS D:\GNN Brain Tumor Detection project\Braintumorgraph>

> OUTLINE

> TIMELINE

®uhAo In17,Col1 Spacesid UTF8 IF Python 37064bit & 0Q
e = oy = =, . NG o 10:40
® sy Q ®m @ ' e’ a3 ¢ ~ 8 0% B N TOD m®@




6.4 Complete.html:

“ BRAINTUMORGRAPH
> _pycache_
> ipynb_checkpoints
> brain_tumor_dat
> images
~ model
= GNN_modelhs
> static
v templates
complete.html
upload.htmi
app-py
6)zip.
= GNN_model.h5
predictor.py
README md
equirements.txt

Tumor_det_training.ipy

> OUTLINE
? TIMELINE

®oho

e ¢

Mostly su

~ BRAINTUMORGRAPH
_pycache_
ipynb_checkpoints
brain_tumor_datas
images
model
= GNN_modelhs
static
templates
complete.himl
uploadhtml
app.py
archiv zip
GNN_model.h5
predictor.py
README.md
requireme ot

Tumor._det_training.ipy

> OUTLINE
> TIMELINE

®@odo

e 35°C

Mostly su

complete.htmi X

charset=

name= " content-

http-equiv="X-UA-Compatit

Brain Tumor Detection
hre-

Brain Tumor Detection

type="t data-toggle=

class="
class:

class="ne k" href= Home:

Result
1" height="

TERMINAL

PS D:\GNN Brain Tumor Detection project\Braintumorgraph>

FQ M &

complete.htmi X

k" href="./">Home

Result
height="3¢

{% if predvalue %
class=" left ¢ ylay-5 te t Result:

style.
class="tex t Result:

integrity="

TERMINAL

PS D:\GNN Brain Tumor Detection project\Braintumorgraphs

data-target=

(current)

~

(current)

style="

P @ %

integrity=

style:

tn1,Col 1

o

aria-controls=

Spaces:4 UTF-8 LF

ENG

N TOD

Brain Tumor detected!!l</sp: %

Mo Brain Tumor

integrity="

n1,Col 1

{% endif X

Spaces:4 UTF-8 LF

ENG

N e D

HML & Q

10:41
24-04-2022 6

HML & O

10:41
24-04-2022 é’




6.5 Upload.html:

uploadhtml X

char

name=

http

data-toggle=

Home [ 3 ">(current)

" method:

> OUTLINE
TIMELINE 5 D:
®oAo In1,Col1 Spacess4 UTF-8 LF HTML

e # p 3 N

N ]

38



uploadhtm! X

OUTLINE
> TIMELINE S tection project\Braintumorgraph>

In1,Col1 Spaces:4 HML & Q

méom . /875G .
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Testing

7.1 Accuracy we achieved using our model

14/14 [==============================] - 72s 5s/step - loss: @€.1975 - accuracy:
0.9362 - val_loss: 0.8249 - val_accuracy: 0.6667

Epoch 4/10

14/14 [==============================] - 71s 5s/step - loss: @.1840 - accuracy:
©.9387 - val_loss: 0.3240 - val_accuracy: 0.7917

Epoch 5/18

14/14 [==============================] - 109s 8s/step - loss: ©.8966 - accurac
y: ©.9675 - val_loss: ©.3507 - val_accuracy: ©.8333

Epoch 6/10

14/14 [===s====czz==z==s==szz========] - 1125 8s/step - loss: ©.1186 = accurac
y: 6.9601 - val_loss: ©.4465 - val_accuracy: 0.7500

Epoch 7/18

14/14 [==============================] - 108s 8s/step - loss: 0.1@01 - accurac
y: 8.9551 - val_loss: ©8.2599 - val_accuracy: 0.8750

Epoch 8/1@

14/14 [============== ================] - 110s 8s/step - loss: ©.8716 - accurac
y: ©.9821 - val_loss: ©.6186 - val_accuracy: 0.7083

Epoch 9/10

14/14 [==============================] - 109s 8s/step - loss: 0.0430 - accurac

y: ©.9875 - val_loss: ©.4869 - val_accuracy: 0.8333
Epoch 16/10

14/14 [==============================] - 110s 8s/step
y: ©.9495 - val_loss: ©.2772 - val_accuracy: 0.8750
Epoch @@010: early stopping

loss: ©.0955 - accurac

fig- 7.1

7.2 Accuracy ranges from 95 to 100%

In [28]: model.load_weights("GNN_model.h5")
model.evaluate(test_gen)

1/1 [s==========z===================] - 15 1s/step - loss: 0.0386 - accuracy: 1.

Out[28]: [@.83855770453810692, 1.0]

In [ ]: training Accuracy:94.95
testing Accuracy:106

fig- 7.2
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Results

Brain Tumor Detection

Upload MRI image of Brain:

Choose File Mo file chosen

Check Tumor Status

Opening flask application- fig 8.1
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Brain_tu

bload MRI image of Brain:

| Choose Fite |No file chosen

Check Tumor Status

v B v s R

@ Microsaft Al Classr @ read 5 Podcastle 1 Mail - Abhishek Da [ Reading list
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Brain Tumor Detection

Result: Brain Tumor detected!!!

Results Display- fig 8.4

45



CHAPTER-9

CONCLUSION

We proposed an automated strategy for distinguishing proof of cerebrum growth utilizing the Brain
Organization. The info MRI pictures are perused from the nearby gadget utilizing the document way
and changed over into grayscale pictures. These pictures are pre-handled involving a versatile
respective separating procedure for the disposal of clamors that are available inside the first picture.
The double thresholding is applied to the denoised picture, and Brain Organization is applied, which
helps in sorting out the growth area in the MRI pictures. The proposed model had acquired an
exactness of 95% above and yields promising outcomes with practically no mistakes and significantly
less computational time.
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9.1 Future Scope:

It is seen on killing that the proposed approach needs an immense preparation set for better exact
outcomes; in the field of clinical picture handling, the social occasion of clinical information is a
drawn-out work, and, in a couple of cases, the datasets probably won't be accessible. In every single
such case, the proposed calculation should be strong enough for exact acknowledgment of cancer
areas from MR Pictures. The proposed approach can be additionally made done through coordinating
feebly prepared calculations that can recognize the irregularities with a base preparation information
furthermore self-learning calculations would support improving the exactness of the calculation and
decrease the computational time.
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