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1 Introduction

Using VGG16, InceptionV3, and ResNet as Deep Learning Tools for Brain Tumour
Detection, this manual explains the setup of the research system, software specifications,
hardware platforms, and processes for implementing the research project: Deep Learning for
Brain Tumour Detection using VGG16, InceptionV3, and ResNet.

2 System Configuration

Programming Language and Tools Python version 3 and Google Collaboratory,
Overleaf Latex and Excel

Web Browser Google Chrome

Email Access to Gmail Account

Fig 1: Software Configuration

0s Windows 10
RAM Minimum 8GB
Hard Disk Space Minimum 100 GB

Fig 2: Hardware Configuration

3 Working with Google Colab

The benchmark was run on a Collab system with a 100 GB hard drive, 13.52 GB of RAM,
and a 47.89 GB GPU. The more layers in an algorithm, the longer it takes to operate on a
wider picture. The Keras and TensorFlow libraries are used to train algorithms. Google
Collaboratory Notebook uses Python. Google Drive is where the information is stored. In
order to normalize, argue, crop, Numpy and Keras libraries are utilized. You will need your
Gmail account to access Google Colab.

4 Project Development

4.1 Colab Environment Setup



The experiments are performed using the Google Colab environment. A valid Gmail account
is required to access Google Colaboratory via Google Drive.

4.2 Data Handling

Step 1: Uploading data set on Google Drive
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In this step, the downloaded data should be stored on Google Drive so that we can import the dataset in
google colab by mounting the Google Drive.

Step 2: Importing all of the necessary packages and libraries



& colab.research.google.com/driv iQj4Z

notebook is open with private outputs. Ou

( & BrainTumorDetection.ipynb

File Edit View Insert Runtime Tools Help

= Files Xt wie

o BB

) ort numpy as np
o m tqde i rt tgdm
» mm TEST
» @m TEST_CROP
(
T, TRAIN

| » TRAIN_CROP
- import matplotlib.pyplot as plt
rt LabelBinarizer

» m VAL from sklearn.preproce:
VAL_CROP

train_test_split

accuracy_score, confusion_matrix

pplications

from keras import layers
from keras.models import Model, Sequential
m tensorflow.keras.optimizers import Adam, RMSprop

from keras.callbacks rt EarlyStopping
init_notebook_mode(connected:
RANDOM_SEED = 12

True)

C

[144] lapt-get install tree

Imkdir TRAIN TEST VAL TRAIN/YES TRAIN/NO TEST/YES TEST/NO VAL/YES VAL/NO
Itree -d

0s  completed at 4:42 PM
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This notebook is open with private outputs. Outputs will not be saved. You
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File Edit Vie

init_notebook_mode(connected
RANDOM_SEED = 1

[144] lapt-get install tree

“ te new folder

Imkdir TRAIN TEST VAL TRAIN/YES TRAIN/NO TEST/YES TEST/NO VAL/YES VAL/NO
Itree -d

» B VAL_CROP Done

» mm dive

> preview e newest

» B sample_data y installed,
cannot create directory

cannot create directory
cannot
cannot
t
t

cannot create

cannot create VAL/NO® :

— MyDrive

Disk 6574 GB avallable

Os completed at 4:42 PM
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Step 4: Mounting Google Drive

® x

= 17:08
WF ABmEM e U0 W

& @ % &




x | & MyDrive

« C @ colabresearch.google.com/c

& BrainTumorDetection.ipynb

(
File Edit View Insert Runtime Tools Help Allch
+ Code + Text - -~
= Files X
a B
+ |
€, g TEST
> TRAIN
x
B g val
~ ' Wmdie [4] IMG_PATH = ntent aintumor
» mm sample_d from google.colab
e.mount ( tent/drive")
lit th data by t
CLASS in os.listdin(
if not CLASS.startswi
IMG_NUM = len(os.list
for (n, FILE_NAM enumerate(os. 1istdin(IMG_PATH + CLASS))
img = IMG_PATH + CLASS + + FILE_NAME
T/' + CLASS.upper() + '/ + FILE_NAME)
+ CLASS.upper() + + FILE_NAME)
VAL/'+ CLASS.upper() + + FILE_NAME)
Mounted at /content/dri
2 L]
(100, 109))
kpate
Disk ® . 66,00 GB avalable
® x

1m3s completed at 10:59 AM
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Step 5: Create Crop Folder

& My Diive - Google Drive X €O ErainTumor

€ C @ colabresearch.google.com/drive/1pvi

& BrainTumorDetection.ipynb

(
File Edit View Insert Runtime Tools Help
: s v/ g | A
= Files X ¢
a BB
o
) g TEST
» [ TEST_CROP
x
W, TRAN
» Bm TRAIN_CROP ° def save m (x_set, y_set, folder_name):
1=
» VAL
- for (img, imclass) in zip(x_set, y_set)
» B VAL_CROP £ imclass == 0:
> i cv2.imerite(folden_names'10/ " +str(i)+' .Ipg’, ing)
» W preview else:
cv2.imrite(folder_names'VES/'+str(i)+'.dpg’, img)
» W sample_data ~
ie=
aving new images to the fol
Imkdir TRAIN_CROP TEST_CROP VAL_CROP TRAIN_CROP/YES TRAIN_CROP/NO TEST_CROP/YES TEST_CROP/NO VAL_CROP/YES VAL_CROP/NO
save_new_images (X_t n_crop, y_train, folder_nam TRAIN_CROP/')
save_new_images(X_val_crop, y_val, folder_names'V 0p/")
save_new_images(X_test_crop, y_test, folder_name='TEST
TRAIRT cannot
mkdir: cannot
mkdir: cann
mkdir: cannot c
mkdir: cannot ¢
mkdir: cannot
CROP/NO’: Fi
P/YES’: File exists
File exists
Disk . 4GB avalable [159] def prey -
Os  completed at 442 PM S
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Step 6: Perform Augmentation on crop folders
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File Edit Runtime  Tools
Files X
B kB
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» @ TEST
» W TEST_CROP
» mm TRAIN
» @ TRAIN_CROP
'
i
r'm
|
'

B O Type here to search

b research.google.com/drive/1pv

Outpu

© TRAIIDIR = "TRAIN CROP

Help

VAL_DIR

train_datagen =
rotation_range=15,

InageDataGenerator(

width_shift_range=0.1,
height_shift_range=0.1,
shear_range=0.1,

brightness_rang:

horizonta:

vertical_fli
preprocessing_function=preprocess_input

test_datagen = ImageDataGenerator(

preprocessing_functionspreprocess_input

train_generator = train_datagen.flow_from_directory(

TRAIN_DIR,
color_mode="rgb',
target_sizesING_SIZE,

batch_siz
class_mode= y
ANDOM_SEED

seed

test_generator = test_datagen.flow_from_directory(
TEST_DIR,
color_mode=

completed at 4:42 PM
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This notebook is open with private outputs. Outputs will not be saved. You can disable th

base_model = VGG16(

weight

include_topsFa
input_shape=ING_SIZE + (3,)

] NUM_CLASSES =

modell = Sequential()
model1.add(base_model)
modell.add(layers . Flatten())
model1.add(layers .Dropout(9.5)
model1.add(layers .Dense (NUM_CL

ST

SSES, activations'sigmoid'))

modell.layers(0] . trainable = False

model1. compile(
loss="binary_crossentropy’,
optimizer=RMSprop(lr=le-4),
metrics=[accuracy']
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(None, 25088) o

dropout

18 (Dropout) (None, 250
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Model: "sequential 1"

Layer (type) Output Shape Param #

vgglh (Functional) (None, 7, 7, 512) 14714688
flatten_1 (Flatten) (None, 250888) %]
dropout_1 (Dropout) (None, 25888) 5]

dense_1 (Dense) (None, 1) 25089

Total params: 14,739,777
Trainable params: 25,889
Non-trainable params: 14,714,688

Step 8: InceptionV3

& My Drive - Google Drive X €O BrainTumorDetectionipynb x  + S - o0 X

- C @ colabresearch.google.com/drive/1pviQi4ZOVNOOIWYSCUmgShg6OKLImW. Zauthuser=24 NZpNZ9qG3QF a v @

€O & BrainTumorDetection.pynb

an Shae 0@ o

File Edit View Insert Runtime Tools Help A

— % +Code +Tex v | 7 R
[182] inception_model.add(Dense(1,activation="sigmoid"))
a BB
o [183] inception_model.summary()
o i
» [ TEST
’ TEST_CROP
{x) - TF Output Shape Param #
» B TRAIN
__ > m TRAIN_CROP (None, S, 5, 2048) 21802784
> VAL (None, 5, 5, 2048) L]
» Bm VAL_CROP
e
|
» I preview 204800
» @@ sample_data
52425824
4096
(None, 1024) e
(None, 1024 )

2096
activation_197 (Activation) (None, 1824) [}
dropout_25 (Dropout) 1024 ]
dense_21 (Dense 1 102

= Dpisk 6574 GB available
0Os completed at 4:42 PM ® X
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File Edit View Insert Runtime Tools Help

Adam(1r=0.0001)

a DB base_learning rote

t tensorflow as tf

, inception_model.conpile(los ',
, metricss[ ‘sccuracy'],

= optimizer=tf.keras.optinizers.Adan(learning_o
'

> mm TRAIN_CROI

3 [185] initial_epochs = 10
» mm VAL
» W VALCROP
» g drive [186] inceptionmodel_history=inception_model.fit(train_generator,
' validation data=test_generator,

> I preview epochs = initial_epochs)
» m sample_data

Epoch 1/10
77 1
Epoch 2/10

7s/step - loss: 0.9869 -

0.6626

0.6991

0.6040 -

0.5781 -

5s/step - loss: 0.5480

0Os completed at 4:42 PM
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Step 9: ResNet50

& My Drive - Google Drive X

b.research.google.com,

accuracy

accuracy

accuracy

accuracy

accuracy

accuracy:

accuracy

-base_learning_rate))

0.6891

0.6891

0.7306

0.7254

0.7409

loss: 17.5713 - va

val_loss: 14.0169 - val_accuracy

8.5592 accuracy
8.0737 accuracy
4.9471 - val_accuracy:
val_loss: 3.7254 - val_accuracy

ccuracy

Comment

0.5800
0.5000
0.5417
0.5167
0.5417
0.5500

0.5417
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File Edit View

Runtime Tools Help h

= Files
« BB B

+ ]
» mm TEST
» W TEST_CROP
> TRAIN
» I TRAIN_CROP
» VAL
» B VAL_CROP
» m dri
» W preview
7, 7

= —— convs_block2_1_conv (ConvaD)  (None, 7,

[192] from tensorflow.keras.applications.resnet50 import ResNet50

n

base_modell = ResNetS0(input_shape=(224,224,3),
include_top=Fals

] base_model.trainable = False

base_modell. summary()

, 512) 1049088

convs_block2_1_bn (Batchiormal (None, 7, 7, 512) 2048 [

zation)

convs_block2_1_relu (Activatio (Mone, 7 o [

n)

convS_block2_2_conv (Conv2D) 7, ) 2359808 r

convs_block2_2 b (Batchormal (Mone, 7, 7, 512) 2048 [

ation)

conv5_block2_2_relu (Activatio (None, 7, 7, 512) @ [

n)

convS_block2_3_conv (Convad)  (None, 7, 7, 2048) 1050624 [
7, 7, 2048) 8192 [

block2_add (Add) (None, 7, 7, 2048) @

Disk 6574 GB avallable

0s  completed at 4:42 PM
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nvs_block
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out[0](0]",

46°F A O ®zZD

ENG

1726
14-12-2021

® x

)



gle Drive X €O Brain

b research.google.com,

nipynb

private outputs. Outputs will n ved. You can disabl

co & BrainTumorDetection.ipynb
File Et

View Insert Runtime Tools

= Files

[ 2]

, ST
N ST_CROP
x)
» mm TRAIN
__» m TRAIN_CROI
» VAL
» W VAL_CROP
» | drive

» B sample_data

4GB avallable

B8 O Typeheretosearch

[196]

convs_ble

, 7,7, 2048) @

ck3_add (A

otal params: 23,587,712

params: 23,

Non-trainable params: 53,120

] resnet_mo

resnet_mo
resnet_mo:

resnet,

resnet_mo
resnet_mo
resnet_mo
resnet_mo
resnet_mo
resnet_mo
resnet_mo
resnet_mo

resnet_mo

resnet_mo

del=Sequential()
del.add(base_model1)
del.add(Dropout(@.2))
del. add )
del.add(BatchNormalizati
del.add(Dense(1
d
del.add(Activation('relu'))
de1.add(Dropout
del.add(Dense(10:
del.add(BatchNormalization())
del.add(Activation('r )
de1l.add(Dropout(0.2))

del.add(Dense(1,activations's

stten(

n())

,kernel_

dd(BatchNormalization())

Jkernel_initializer

del.summary ()

squentisl_10

Output Shap

resnetso

Functional) (None, 7,
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