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Configuration Manual

Shovan Roy
X18201156

1 Introduction

This Configuration manual represents all the necessary requirements and details for the
Project “COVID-19 Detection using Deep Learning”. The 2" section shows the Hardware
requirements. The third section focuses on all the software required to be able to run this
project. The 4™ section Shows where to get the data from. The 5" section depicts the library
module requirements of the project. The rest of the sections are divided into parts of
workflow of the code, their execution, result and their evaluation.

2 Hardware Requirements

ASUS ROG 64 bits windows 10 operating system has been used for the project.

t > Convol Panel > System and Security * System

[}

View basic information about your computer
‘Windows edition

Windows 10 Home Single Language ] | .

© 2019 Microsoft Corporation, All rights reserved, .- W| n d OWS 1 O
System

Manufacturer: ASUSTek Computer Inc

Processos Intel(R) {TM) iT-9750H CPU @ 2.60GHZ  2.59 GHz m—

Installed memory (RAM): 160 GB (15.9 GB usable) NSEAREH OF WNERERBLE

System type: 64-bit xb4-based processor

Pen and Touch Na Pen or Touch Input is available for this Display

ASUSTek Computer Inc. support

Website:

ame, domain, and WOTKgIOUp Settings
LAPTOP-6KDBIQ04 @change setting
LAPTOP-6K0BIQ04

Workgroup: WORKGROUP

Windows activation
‘Windows is activated Read the )

Product ID: 00327-35848-58610-AA0EM @change product ke

Figure 1 Hardware Requirements

3 Software Requirements

The Entire Script has been implemented using python 3.8[1]. The Anaconda Navigator[2][3] is required
because the whole program has been done in Jupyter Notebook which in included in Anaconda Navigator.



2 Anaconda Navigator

{0 ANACONDA NAVIGATOR

1.3 Applications on | bsse (roat v channels

W crvicoments

W Learning

&% Community

Documentation

Developer Blog

Figure 2: Anaconda Navigator

ne=at

Jupyter
:u-/

Motebook

6.0.3
web-based, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
data analysis.

Figure 3: Jupyter Notebook
4  Data Requirements

The Data required for the project can be Downloaded from the Github[4] and contains no personal data and is
in accordance with the GDPR Guidelines.



€ C @ github.com/ieeeB023/covid-chestxray-dataset * O« ql: @ » D
Explore
& ieee8023 / covid-chestxray-dataset ®Watch » 145 frstar 23k Y Fork 766
<> Code Issues 27 Pull requests 1 > Actions Projects Wik Security Insights

¥ master v P 25branches ©2ta Go to file Add file & Code - About

We are building an open database of

Y bganglia and ieee8023 More RT-PCR annotations v 1433253 2daysago O 680 commits COVID-19 cases with chest X-ray or CT
images

thub/workflows pdate testsym
covid-19  deep-learning
annotations jate README.md

d id s g

images adior o

scripts 3 fi

fes ¢ Releases 2

4 1CT © v0.2 as used in new dataset p... ( Latest
o v Jur
[y READMEmd iated refe
O SCHEMAmd pdate findings table
Contributors 10

O metadatacsy More RT-PCR annotation )
[ requirements.txt Added visualization of metadata A months a Q‘ " Hﬁ ‘.";

e

Figure 4: Github Page to be able to download Data

5 Installing Required Library Modules

These are the python libraries that need to be pip installed and imported for the project.

tensorflow==2.2.

bokeh==2.1.1

Figure 5: Python Libraries & versions

6 Data Pre-processing

This is a part of pre-processing where the data is taken and has been divided into Test and Train sets.

sPC > Downloads * corona_dataset » Data

~

Name Date modified Type Size
test 23-07-2020 10:02 File folder
train 23-07-2020 10:02 File folder

Figure 6: Data divided into Training and Testing set



The Data is further divided into folders of Covid chest X-rays and Normal chest X-rays.

s PC *» Downloads

MName

o

Covid

Normal
~ v  Covid
« v 4 > ThisPC > Downloads > corona_dataset > Data > test > Covid

# Quick access
8 Desktop *
& Downloads ~ #
[# Documents ~ #
&= Pictures
130
corona_dataset
Screenshots
| videos

© Creative Cloud Files
@ OneDrive

= This PC

¥ 30 Objects
B Desktop

[ Documents
¥ Downloads
& Music

& Pictures

| videos

£ 05(C)

« Local Disk (D)
- Local Disk (E)
« Local Disk (F)

& Network

50 items

| e

1666931 16672.1.1

* corona_dataset * Data * test

Date modified

23-07-2020 10:02
23-07-2020 10:02

File folder
File folder

Figure 7: Data Divided into Covid & Normal
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Figure 8: Covid Chest X-rays

Search Cavid

Size

fig
1-m-c

covid-19-infectio

n-exclusive-gastr

ointestinal-sympt
oms-pa

g

covid-19-pneum
onia-28

covid-19-pneum
onia-67

20.01.28 23 51_
6665_2020_01_28
_Vietnam_coron...

covid-19-pneum
onia-2

"

covid-19-pneum
onia-30-PA

covid-19-pneum
onia-bilateral

200128 23 51_

6665_2020_01_28

_Vietnam_coron.

covid-19-pneum
onia-7-PA

covid-19-pneum
onia-34

|
covid-19-pneum
onia-evolution-o
ver-a-week-1-da
YO-PA

200128 23 51_
6665_2020_01_28
_Vietnam_coron...

covid-19-pneum
onia-8

..

covid-19-pneum
onia-35-1

covid-19-pneum
onia-mild

<

i



7  Creating the Convolutional Neural Network (CNN)

Using tensorflow and Keras for CNN.

classifier = Sequential()

classifier.add(Conv2D(filters < _si » padding:

activation="relu"))
classifier.add(MaxPooling2D(pool_size=2, strides padding=
classifier.add(Conv2D(filte , kernel_si , padding= ", activation

classifier.add(MaxPooling2D(pool_size strid padding="valid'))

classifier.add{Conv2D(filte kernel_si addi , activation
classifier.add{Dropout(8.2))

classifier.add{MaxPooling2D{pool_size stri adding="valid"))

classifier.add{Conv2D(filters

classifier.add({Dropout(

classifier.add({MaxPooling

classifier.add{Conv2D(filte

classifier.add{Dropout(8.2))

classifier.add{MaxPooling2D{pool_si

classifier.add{Conv2D(filte e _si addi , activation
classifier. add({MaxPooling2D({pool_siz strides=2, padding='valid')})

classifier. add({Flatten())

classifier. add({Dense(units

classifier.add({Dense(units=1, activation=

classifier. 3 y "0sSsentr , metrics=['accuracy'])

classifier.s

Figure 9: CNN Model



8 Pre-processing and Loading Image set

n tensorflow.keras.preprocessing.image im t ImageDataGenerator

train_datagen = ImageDataGenerator(rescale=1.
shear_ran

&

zoom_range=0.2,

horizontal flip=True)

test_datagen = ImageDataGenerator(rescale=1.

training set = train _datagen.flow from directory(’.., "Ona set; /train’,
target_size=
batch_si

class_mode="binary")

test set = test datagen.flow from directory(". ( a a Jata/test’,
target_:
batch_siz

clas

Figure 10: Preprocessing and loading images

9 Training the Model

history = c ier.fit(training set,
steps_per_epoch=4,

epochs=25,

validation_data=test set,

validation_ steps=4)

Figure 11: Training the CNN Model



10 Passing the Test set through the model

loaded_model = tf.keras.models.load_model(
loaded model.evaluate(test set)

Figure 12: Putting the test set through the model

from keras.preprocessing im image
import numpy as np

import os

import tensorflow as tf

folder_path = "../fcor ata

model path

classifier

classifier.

images = []

for img in os.listdir(folder_path):

img = os.path.join(folder_path, img)
img = image.load_img(img, target size=(
img = image.img to array(img)

img = np.expand_dims(img, axis=@)

images . append(img)

images = np.vstack(images)

classes = classifier.predict_classes(images, batch_siz

Figure 13: Classifying the test set



11 Plotting Accuracy and Loss

import matplotlib.pyplot as plt

plt.plot(history.history[ accuracy'])
plt.plot(history.history[ val_accuracy'])
plt.title( model accuracy’)

plt.ylabel( accuracy")

plt.xlabel( "epoch")

plt.legend([ train’, 'test'], loc=upper left’)
plt.show()

plt.plot(history.history[ loss"])
plt.plot(history.history[ val loss'])
plt.title( model loss’)
plt.ylabel("loss")
.x1label( "epoch")
.legend(["train’, 'test'], loc="upper left’)
-show()

Figure 14: Plotting Accuracy & Loss of the Model

12 Classifying single images

import numpy as np

from keras.preprocessing import image

test_image = image.load_img( " ../corona dataset/Data/test/Normal/IM-8283-0001.]jpeg’ ,target size=(224,224
test_image = image.img_to_array(test_image)
test_image = np.expand_dims(test_image, axis=8)
result = classifier.predict(test_image)
training_set.class_indices
if result[@][e] ==
prediction = ‘Normal®
else:
prediction = 'Covid"®

print(prediction)

Normal

import numpy as np

from keras.preprocessing import image

test_image = image.load_img(’../corona dataset/Data/train/Covid/16654 1 1.png’,target_size=(224,224))
test_image = image.img_to_array(test_image)
test_image = np.expand_dims(test_image, axis=8)
result = classifier.predict(test_image)
training_set.class_indices
if result[@][@] ==
prediction = ‘Normal®
else:
prediction = "Covid"

print(prediction)




Figure 15: Classifying Images

13 Plotting Confusion Matrix

y_pred
y_test

import

for i in os.listdir(" rona
img = image.load_img(".
img = image.img_to_ar
img = np.expand_dims(img, axis=8)
p = classifier.predict_cl s(img)
y_test.append(p[@,
y_pred.append(1)

1 in os.listdir("../ ona dataset/D
img = image.load_img("../ 1 a ‘D / i + i, target_si
img = image.img to array(img)
img = .expand_dims(img, :
p=cl ifier.predict_class
y_test.append(p[@,

y_pred.append(

y_pred = np.array(y_pred)

y_test np.array(y_test)

from sklearn.metrics import confusion_matrix
cm = confusion_matrix(y pred, y_test)

import seaborn as sns

sns.heatmap(cm, cmap=

Figure 16: Plotting a Confusion Matrix

14 Evaluating Classification Report

The Classification Report[5] are necessary for Evaluation of any model.

n sklearn.metrics import classification_report

t(classification_report(y_pred, y test))

recall fi-s support

18e

[
@

"
@

Figure 17: Classification Report
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