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Configuration Manual

Aboli Kapadnis
x19218451

1 Introduction

The objective for configuration manual is provide details of the system setup, software
specification, hardware platforms and steps for the implementing the research project:
Brain Tumour Detection using Deep Learning with AlexNet

2 System Configuration

2.1 Hardware

08 Windows 10
RAM Minimum 8GB (2.14 GB from Colaboratory)
Hard Disk Space Minimum [00GB (100 GB drive space)

2.2 Software

Programming Language Tools Google Colaboratory (Cloud based Jupyter
notebook environment), Python version 3,
Microsoft Excel, Overleaf

Web Browser Google Chrome or Mozilla Firefox

Email Access to a Gmail account

2.2.1 Google colab environment:

CNN and other models consume long time to process the visuals. The experiment is
conducted on a Google Collaboratory environment with a 100 GB hard drive, 12.72 GB
RAM, and a 48.97 GB run-time GPU. Because all models have additional layers, they
take longer to execute on big picture data. The use of a GPU in real time speeds up the
execution of CNN and AlexNet. The python libraries Keras and TensorFlow are utilized
to implement all three models. On Google Collaboratory Notebook, Python version 3 is
used. Google Drive has been used to store the data. Numpy and Keras packages from
Python are used for image normalization, argumentation, cropping and up-sampling. 1.
Sign in to Google colab with your gmail.
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Colaboratory, or "Colab” for short, allows you to write and execute Python in your browser, with

o  MoreResources ) .
« Zero configuration required

 Free access to GPUs
Section e Easy sharing

Machine Learning Examples

Whether you're a student, a data scientist or an Al researcher, Colab can make your work easier. Watch Introduction to Colab to learn
more, or just get started below!

~ Getting started

The document you are reading is not a static web page, but an interactive enviranment called a Colab notebook that lets you write and
execute code.

For example, here is a code cell with a short Python script that computes a value, stores it in a variable, and prints the result:

[ ] seconds_in a_day = 24 * &0 * &0
seconds_in _a day

O Type here to search 48 15°C Raining now

3 Project Development

This project follows a Cross Industry Standard Process for Data Mining (CRISP- DM)
Methodology and the details of the research process such as data collection, processing
techniques and algorithms are discussed below.

3.1 Google Colaboratory Environment Setup

The Google Colaboratory environment is used for perform the experiments. Google drive
access is required for accessing Google Colaboratory and hence a valid Gmail account is
essential. Once the URL is followed, a code is visible using which access will be granted
to use the Google Drive for mounting the files and data.

We have used Python 3 notebooks for all Experiments



3.2 Data Preparation
Step 1: Unzipping the dataset
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Step 2: Import Libraries
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inflating: brain_tumor_dataset/yes/Y99.1PG
2 B
Q, B C

¥ [2] dimport numpy as np

<> [+ ] import pandas as pd
» [ brain_tumor_dataset import seaborn as sn
» [m crop import os
D from os import listdir

» [ sample_data

import tensorflow as tf
B Dbrain_tumor_dataset.zip ?

from keras.preprocessing.image import ImageDataGenerator
import cv2

import matplotlib.pyplot as plt

¥matplotlib inline

import imutils

import itertools

import warnings

from skimage import color

from skimage.feature import hog

from sklearn import svm

from sklearn.metrics import precision_score
warnings.filterwarnings( ignore')

from sklearn.metrics import accuracy score, confusion_matrix
from tensorflow.keras.models import Model,load_meodel

from keras.models import Sequential

from tensorflow.keras.layers import Conv2D,Input,ZeroPadding2D,BatchNormalization,Flatten,Activation,Dense,MaxPooling2D,Dr
from sklearn.model_selection import train_test split

from sklearn.utils import shuffle

Disk 31.06 GB available

uting (39s) Cell > augment() > _next__() » next() » _get_batches_of_transformed_sa.. » apply_transform() > apply_affine_transform() > <listcomp> > affine_transform()
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a m e B def crop_. g,;(selﬂlmg).
g = cv2.cvtColor(img, cv2.COLOR_BGRIGRAY)
e g = cv2.GaussianBlur(g, (5, 5), @)
<> N g brain_tumor_dataset th - cvz.threshold(g, 45, 255, cv2.THRESH BINARY)[1]
th = cv2.erode(th, None, iterations=2)
o jl m crop th = cv2.dilate(th, None, iterations=2)
il B sample_data ents = cv2.findContours(th.copy(), cw2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)
‘ brain_tumor_dataset zip ents = imutils.grab_contours(cnts)
Area = max(cnts, key=cv2.contourArea)

EL = tuple(Area[Area[:, :, @].argmin()][@])

ER = tuple(Area[Area[:, :, @].argmax()][e])

ET = tuple(Area[Area[:, :, 1].argmin()][@])

EB = tuple(Area[Area[:, :, 1].argmax()][@])
[

cropped_img = img[ET[1]:EB[1], EL[8]:ER[&]]
return cropped_img

def crop_images(self, data):

X -]

for img in data:
image = self.crop_single(img)
X.append(image)

X_re =[]

for img in X:
image = cv2.resize(img, dsize=(24@, 240),
image = image / 255.
X_re.append(image)

terpolation=cv2.INTER_CUBIC)

Disk 31.04 GB available return np.stack(X_re)

flat() > call() > quick_execute()




Step 4: Create Crop Folder
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IB e B i = def crop_single(self, img):
Q < - g
g = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
g = cv2.GaussianBlur(g, (5, 5), 8)
<> N g brain_tumor_dataset th = cv2.threshold(g, as, 255, ?VZ.THREsﬂiBINARY)[l]
th = cv2.erode(th, None, iterations=2)
- +jj Im crop th = cv2.dilate(th, None, iterations=2)
»ii @ sample_data cnts = cv2.findContours(th.copy(), cv2.RETR_EXTERMAL, cv2.CHAIN APPROX_SIMPLE)
‘ brain_tumor_dataset zip cnts = imutils.grab_contours(cnts)
Area = max(cnts, key=cv2.contourArea)
EL = tuple(Area[Area[:, :, @].argmin()][e])
ER = tuple(Area[Areal[:, :, @].argmax()][@])
ET = tuple(Area[Area[:, :, 1].argmin()][@])
EB = tuple(Area[Area[:, :, 1].argmax()][@])
cropped_img = img[ET[1]:EB[1], EL[8]:ER[8]]
return cropped_img
def crop_images(self, data):
x =11
for img in data:
image = self.crop_single(img)
X.append(image)
X_re =[]
for img in X:
image = cv2.resize(img, dsize=(248, 248), interpolation=cv2.INTER_CUBIC)
image = image / 255.
X_re.append(image)
Disk 31.04 GB available return np.stack(X_re)
» Cell > fit() > _call_() > _call() > _call_() > _call_flat() > call() > quick_execute() X

Mostly cloudh

Step 5: CNN Model
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DE e v [3] def (nr_uadel(self, §nput§hape):
X_input = Input(input_shape)
X = ZeroPadding2D((2, 2)){(X_input)
Conv2D(32, (7, 7), strides = (1, 1))(X)
BatchNormalization(axis = 3, name = 'bn@’)(X)
= Activation(’relu’)(x)
- MaxPooling2D((4, 4))(X)
MaxPooling2D((4, 4))(X)
= Flatten() (X)
= Dense(1, activation='sigmoid’)(X)
model = Model(inputs = X_input, outputs = X)
model. compile(optimizer="adam’, loss='binary_crossentropy’, metrics=['accuracy’])

Q
[+ ]
» [ brain_tumor_dataset

» [m crop
» [ sample_data

<>

O

B brain_tumor_dataset.zip

3% % X X

return model

def Alextiet_model(self, input_shape):
#Instantiation
model = Sequential()

#1st Convolutional Layer

model.add(ConvaD(filters=06, input_shape=input_shape, kernel size=(11,11), strides=(4,4), padding="sams'})
model. add(Batchhormalization())

model. add(Activation('relu’))

model. add(MaxPooling2D(pool_size=(2,2), strides=(2,2), padding='same’))

#2nd Convolutional Layer
model. add(ConvaD(ilter , kernel_size=(5, 5), strides=(1,1), padding='same"}}
Disk 31.04 68 available model.add(Batchiormalization())

4 Executing (2m 9s) Cell > _del_() > delete_iterator() woX




M @ Brain_Tumor Detection.ipynb -

cO & Brain_Tumor _Detection.ipynb B comment 2% shae £ @
File Edit View Insert Runtime Tools Help Allcha
_ | +Code + Text v « |  Eding A
v @@ cnn.fit(x=X_train, y=y_train, batch_size=32, epochs=14, validation data=(X_val, ¥_val))
Q
[» Epoch 1/14
52/52 - 355 18@ms/step - loss: B.8745 - accuracy: 8.6194 - val loss: 8.6542 - val_accuracy: 8.5783
<> Epoch
52/52 - 4s 82ms/step - loss: ©.4675 - accuracy: 8.7764 - val loss: 8.5702 - val accuracy: 8.7831
Epoch
= 52/52 - 45 83ms/step - loss: @.4027 - accuracy: ©.8145 - val loss: ©.59@1 - val_accuracy: 0.6506
Epach
52/52 - 4s 83ms/step - loss: ©.3834 - accuracy: 8.8383 - val_loss: 8.4645 - val_sccuracy: ©.8434
Epoch
52/52 - 4s 82ms/step - loss: ©.3405 - accuracy: 8.8467 - val loss: 8.5815 - val_accuracy: 8.6386
Epoch
52/52 - 4s 83ms/step - loss: 8.3294 - accuracy: 8.8618 - val_loss: ©.5052 - val_accuracy: 9.7188
Epach
52/52 - 4s 34ms/step - loss: ©.3884 - accuracy: 8.8685 - val loss: 8.5767 - val_accuracy: 9.6506
Epach
52/52 - 4s 83ms/step - loss: ©.2660 - accuracy: 8.893% - val loss: 1.8378 - val accuracy: 9.5663
Epach
52/52 - 4s 83ms/step - loss: 6.2346 - accuracy: 8.9812 - val loss: 8.6325 - val accuracy: 9.6938
Epoch
52/52 - 4s 83ms/step - loss: ©.2314 - accuracy: 8.9042 - val loss: 8.8852 - val accuracy: 8.6265
Epach
52/52 - 45 83ms/step - loss: ©.2125 - accuracy: 8.9164 - val loss: 8.7178 - val _accuracy: 8.6747
Epach
52/52 - 4s 83ms/step - loss: ©.1992 - accuracy: ©.2182 - val loss: 8.3783 - val accuracy: 8.8193
Epach
52/52 - 45 82ms/step - loss: @.1651 - accuracy: ©.943@ - val loss: ©.3687 - val_accuracy: ©.8072
Epach
=] 52/52 - 4s 82ms/step - loss: ©.1534 - accuracy: 8.8533 - val loss: ©.2585 - val_sccuracy: 8.8675
ctancorflow mithon karas rallhacks Hictory af Av7£I£AASAAFLAS
+ 12s  completed at 13:21 ® X
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File Edit View Insert Runtime Tools Help All cha
_ + Code + Text v R*A:i - ~
~ [13] tumor.accuracy_model(model=cnn, X=X_train, y-y_train, tp = ‘Train’
tumor.accuracy_model(model=cnn, X=X_wval, y=y_val, tp = ‘validation')
tumor. accuracy_model(model=cnn, X=X_test, y=y test, tp = 'Test’, conf_plot=True)
<> Train Accuracy = 8.96
Validation Accuracy = @.87
O y
Test Accuracy - @.85
- 140
- 120
- 100
a0
-0
-0
¥ [14] tumor.accuracy_model(model=cnn, X=X_test, y=y_test, tp = 'Test’, precv=True)
cnn = None
=
Test Accuracy = @.85
+~ 125 completed at 13:21 ® %

Step 5: AlexNet Model



def Alextet_medel(self, input_shape):
#Instantiation
model = Sequential()

#1st Convolutional Layer

model . add(Conv2D(filters=96, input_shape=input_shape, kernel_size=(11,11), strides=(4,4), padding="same'))
model . add({BatchMormalization())

model . add(Activation( relu’))

model . add(MaxPooling2D(pool_size=(2,2), strides=(2,2), padding="same'))

#2nd Convolutional Layer

model . add(Conv2D(filters=256, kernel size=(5, 5), strides=(h,1}, padding="same"))
model . add(BatchNormalization())

model . add(Activation( relu’))

model . add(MaxPooling2D(pool_size=(2,2), strides=(2,2), padding="same'})

#3rd Convolutional Layer

model.add(Conv2D(filters=384, kernel_size=(3,3), strides=(1,1), padding='same'}))
model. add(BatchMormalization())

model . add(Activation('relu"))

#4th Convolutional Layer

model . add(Conv2D(filters=384, kernel_size=(3,3), strides=(1,1), padding='same'}}
model . add(BatchMormalization())
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70
a def accuracy model(self, model, X, y, tp, conf_plot = False, precv = False):
predictions = model.predict(X)
predictions = [1 if x»8.5 else 8 for x in predictions]
< accuracy = accuracy_score(y, predictions)
print(tp+ ' Accuracy = %.2f\n" ¥ accuracy)
= if precv:

prec = precision_score(y, predictions, average=HNone)
print('Precision Matrix')
print(prec)
if conf_plot:
cm = confusion_matrix(y, predictions)
df_cm = pd.DataFrame(cm, index = ["Yes™, "No"], columns = ["Yes", "No"])
sn.heatmap(df_cm, annot=True, fmt="g')

¥ [4] image_dir = "brain_tumor_dataset/"
os.makedirs{'crop’, exist_ok = True)
os.makedirs('crop/yes’, exist ok = True)
os.makedirs('crop/no’, exist_ok = True)
aug_dp ='crop/’
aug_vyes =aug_dp+'yes’
aug_no = aug dp+'no’

¥ [5] tumor = Tumor()

¥ I61 tumor.auement(inout dir=image dir+'ves’.samples=6. output dir=aue ves)
+ 125 completed at 13:21 ® X
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7 1161 gpoch 1714

Q 52/52 - 335 184ms/step - loss: 8.57@4 - accuracy: 6.7864 - val_loss: 1.3117 - val_accuracy: 8.5783
Epoch
o 52/52 - 75 148ms/step - loss: 8.4177 - accuracy: 0.8698 - val_loss: 8.7834 - val_accuracy: 8.5422
Epach
52/52 - 75 148ms/step - loss: 8.3604 - accuracy: @.9184 - val_loss: ©.5695 - val_accuracy: 8.6145
= Epach
52/52 - 75 148ms/step - loss: 8.3333 - accuracy: 0.9519 - val_loss: 8.5562 - val_accuracy: @.6867
Epach
52/52 - 7s 14ims/step - loss: 8.2976 - accuracy: @.9683 - val_loss: 8.4791 - val_accuracy: @.7831
Epoch
52/52 - 7s 141ms/step - loss: 8.2727 - accuracy: 8.9869 - val loss: @.5418 - val accuracy: @.6988
Epoch
52/52 - 7s 141ms/step - loss: 8.2579 - accuracy: 8.9868 - val loss: ©.3658 - val_accuracy: 8.8675
Epach
52/52 - 7s 142ms/step - loss: 8.2617 - accuracy: @.9748 - val loss: ©.2875 - val accuracy: 2.9518
Epach
52/52 - 75 14ims/step - loss: ©.2362 - accuracy: ©.9867 - val_loss: ©.3446 - val_accuracy: @.9277
Epoch 1e/14
52/52 [ - 75 14ims/step - loss: 0.2250 - accuracy: 0.9890 - val_loss: ©.2335 - val_accuracy: @.9759
Epoch 11/14
52/52 [ - 7s 14ims/step - loss: 8.2108 - accuracy: @.982@ - val_loss: ©.3834 - val_accuracy: 8.8785
Epoch 12/14
52/52 [ - 75 14ims/step - loss: 8.2144 - accuracy: 0.9789 - val_loss: 8.4693 - val_accuracy: 8.7952
Epach 13/14
52/52 [ - 75 14ims/step - loss: 8.2189 - accuracy: @.9782 - val_loss: ©.2167 - val_accuracy: @.9888
Epoch 14/14
52/52 [ -] - 7s 148ms/step - loss: 8.1904 - accuracy: 0.9962 - val_loss: 8.2461 - val_accuracy: 8.9639
= <keras.callbacks.History at @x7f3fé@4cdedd>

+ 12s  completed at 13:21 ® X

° tumor.accuracy_model({model=alexnet, X=X_train, y=y_train, tp = 'Train')
tumor.accuracy model(model=alexnet, X=X val, y=y val, tp = "Validation')
tumor.accuracy_model(model=alexnet, X=X_test, y=y_test, tp = 'Test', conf_plot=True)

C» Train Accuracy = .97
Validation Accuracy = 8.%6

Test Accuracy = @.93
- 160

- 140

- 120

s

- 100

Mo

Step 6: Accuracy Model
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a, ° def accuracy model(self, model, X, y, tp, conf_plot = False, precv = False):
predictions = model.predict(X)
predictions = [1 if x»8.5 else @ for x in predictions]
<> accuracy = accuracy_score(y, predictions)
print(tp+ ' Accuracy = %.2f\n’ % accuracy)
=) if precv:
prec = precision_score(y, predictions, average=HNone)
print('Precision Matrix')
print(prec)
if conf_plot:
cm = confusion_matrix(y, predictions)
df_ecm = pd.DataFrame(cm, index = ["Yes”, "Ne"], columns = ["Yes", "No"])
sn.heatmap(df_cm, annot=True, fmt="g')
[4] image_dir = "brain_tumor_dataset/"
os.makedirs('crop’, exist_ok = True)
os.makedirs( crop/yes’, exist_ok = True)
os.makedirs( crop/no’, exist_ok = True)
aug_dp ="crop/’
aug_yes =aug_dp+'yes’
aug_no = aug_dp+'no’
[5] tumor = Tumor()
=
[61  tumor.auement(inout dir=imase dir+'ves'.samples=6. output dir-aus ves)
v 125 completed at 13:21 ® x
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~ Histogram Of Gradient and Support Vector Machine (HOG+SVM)

<y ¥ [19] X_gray = [color.rgb2gray(i) for i in X]

O ~ [28] ppc = 16
hog_images = []
hog_features = []

for image in X_gray:
fd,hog_image = hog(image, orientations=8, pixels_per_cell=(ppc,ppc),cells_per block=(4, 4),bleck_norm= 'L2',visualize=True)
hog_images.append(hog_image)
hog_features.append(fd)

[21] clf = svm.SVC()
hog_features = np.array(hog_features)
data_frame = np.hstack((hog_features,y))
np.random.seed(42)
np.random.shuffle(data_frame)

[22] #what percentage of data you want to keep for training
percentage = 88
partition = int(len(hog_features)*percentage/1088)

x_train, x_test = data_frame[:partition,:-1], data_frame[partition:,:-1]

y_train, y_test = data_frame[:partition,-1:].ravel() , data_frame[partition:,-1:].ravel()

v 125 completed at 13:21 ® x
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