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Detection of Pneumonia Using Resnet Models

Sharan Mohan
21112762

1 Introduction

The Configuration manual explains the steps in the implementation process of the re-
search Detection of Pneumonia using resnet models in detail. The required hardware
and software specifications for the research is noted in configuration manual. The main
objective of this research is to detect the disease Pneumonia using type of resnet models
(Resnet-50,Resnet-101,Resnet-152 and Inception-Resnet) with the help of x-ray images
in a less cost and time efficient way.

2 System Specification

This research Project was implemented on open source software named Jupyter Note-
book.It is a mathematica notebook evolved into robust tool (Randles et al.; 2017) The
required hardware and software specifications are as follows:

2.1 Hardware
e RAM: 16 GB

e GPU: Nvidia RTX 3060
e SSD: 1TB

2.2 Software

This project was executed on on Python Programming Language. From exporting lib-
raries, data extraction, Pre-processing, Exploratory Data Analysis, Model Building and
Evaluation Metrics all are executed on python in Jupytre Notebook.

3 Import Libraries

The first step of this research is to import the required libraries such as numpy and
torchvision. If any other libraries are required they are imported later on the project.



In [2]: from _ future__ impert print function, division

import torch

import torch.nn as nn

import torch.optim as optim

from torch.optim import 1r_scheduler

import numpy as np

import torchvision

from torchvision import datasets, models, transforms
import matplotlib.pyplot as plt

import time

import os

import copy

from torch.utils.data.sampler import SubsetRandomSampler
from sklearn.model_selection import train_test split

Figure 1: Importing Libraries

4 Data Extraction

In this stage, the data has been imported to the notebook with the help of torchvision
library as it is a image folder. And the imported dataset has been read.

In [2]: train_dataset = torchvision.datasets.ImageFolder(root="C:/Users/chris/OneDrive/Documents/Nci/sem 3/Research Project/Pediatric Ch
test_dataset = torchvision.datasets.ImageFolder(root="C:/Users/chris/0OneDrive/Documents/Nci/sem 3/Research Project/Pediatric Ches
»

In [3]: train_dataset

Out[3]: Dataset ImageFolder
Number of datapeints: 5232
Root location: C:/Users/chris/OneDrive/Documents/Nci/sem 3/Research Project/Pediatric Chest X-ray Pneumonia/train

In [4]: test_dataset

Out[4]: pataset ImageFolder
Number of datapoints: 624
Root location: C:/Users/chris/oneDrive/Documents/Nci/sem 3/Research Project/Pediatric Chest X-ray Pneumonia/test

Figure 2: Importing Data

5 Exploratory Data Analysis

The Exploratory Data Analysis has been carried out using the seaborn Library which
has been imported. A diagrammatic representation of the class distribution plotted with
a simple loop as there is only two classes to check the class imbalance.

In [5]: dimport seaborn as sns

1=1]
for i in train_dataset:
if(i[1] == @):
1.append("Normal™)
else:

1.append("Pneumonia™)
sns.set_style('darkgrid')
sns.countplot(1l)

Figure 3: Class Distribution

6 Data Pre-processing

The dataset has been already splitted, so the train data is augmented using the image
data generator with various augmentation techniques with the help of keras library. Some
basic augmentation such as height and width change are performed.The augmentation
techniques are performed only on the train data.



In [7]: from keras.preprocessing import image
from keras.preprocessing.image import ImageDataGenerator
from keras.applications.resnet_v2 import preprocess_input
train_datagen = ImageDataGenerator(
preprocessing_function=preprocess_input,
rotation_range=4@,
width_shift_range=0.2,
height_shift range=0.2,
shear_range=0.2,
Zoom_range=0.2,
horizontal flip=True,
fill_mode='nearest")

Figure 4: Augmentation Techniques Implemented

7 Deep Learning Models

7.1 Model Building

There are four residual network models used in this research with the help of transfer
learning. The four models are Resnet-50, Resnet-101, Resnet-152 and Inception-resnet.

The models used in this research are imported using keras library. The models is
added with a flatten and dense layer at the end with weights of imagenet.

7.1.1 Resnet-50

In [12]: from keras.applications.resnet_v2 import Reshet5ev2
from keras.applications.resnet v2 import preprocess_input

In [13]: IMAGE SIZE = [224, 224]
resnet_v2 = ResNet5eV2(input_shape=IMAGE_SIZE + [3], weights="imagenet', include_top=False)

In [14]: resnet_v2 .input

Out[14]: <KerasTensor: shape=(Mone, 224, 224, 3) dtype=float32 (created by layer "input_1')>

In [15]: for layer in resnet_v2 .layers:
layer.trainable = False

In [16]: from keras.layers import Dense, Flatten, Conv2D, MaxPooling2D
from keras.models import Model, Sequential
x = Flatten()(resnet_v2 .output)
prediction = Dense(2, activation='softmax')(x)
model = Model(inputs=resnet_v2 .input, outputs=prediction)
model. summary()

Figure 5: Resnet-50

7.1.2 Resnet-101

In [12]: from keras.applications.resnet_v2 import Resnet1@1v2
from keras.applications.resnet_v2 import preprocess_input

In [13]: IMAGE SIZE = [224, 224]
resnet_v2 = ResNet101V2(input_ shape=IMAGE_SIZE + [3], weights="imagenet', include_top=False)

In [14]: resnet v2 .input

Out[14]: <KerasTensor: shape=(None, 224, 224, 3) dtype=float32 (created by layer 'input 1')>

In [15]: for layer in resnet_v2 .layers:
layer.trainable = False

In [16]: from keras.layers import Dense, Flatten, Conv2D, MaxPooling2D
from keras.models import Model, Sequential
x = Flatten()(resnet_v2 .output)
prediction = Dense(2, activation='softmax')(x)
model = Model(inputs=resnet v2 .input, outputs=prediction)
model. summary()

Figure 6: Resnet-101



7.1.3 Resnet-152

In [12]: from keras.applications.resnet_v2 import ResNet152v2

from keras.applications.resnet_v2 dimport preprocess_input

In [13]: IMAGE_SIZE = [224, 224]

resnet_v2 = ResNet152v2(input_shape=IMAGE_SIZE + [3], weights="imagenet', include_ top=False)

In [14]: resnet_v2 .input

out[ 1.

4]: <KerasTensor: shape=(None, 224, 224, 3) dtype=float32 (created by layer ‘input_1')»

In [15]: for layer in resnet_v2 .layers:

layer.trainable = False

In [16]: from keras.layers import Dense, Flatten, Conv2D, MaxPooling2D

from keras.models import Model, Sequential

x = Flatten()(resnet_v2 .output)

prediction = Dense(2, activation='softmax")(x)

model = Model(inputs=resnet_v2 .input, outputs=prediction)
model . summary()

Figure 7: Resnet-152

7.1.4 Inception-Resnet

In [11]:

In [12]:

In [13]:

out[13]:

In [14]:

In [15]:

from keras.models import Model, Sequential
from keras.applications.inception_resnet v2 import InceptionResnetv2
from keras.applications.inception_resnet_v2 import preprocess_input

TMAGE_STZE = [224, 224]
inceptionresnet = InceptionResnetv2(input_shape=IMAGE_SIZE + [3], weights="imagenet', include_top=False)

inceptionresnet.input

<KerasTensor: shape=(None, 224, 224, 3) dtype=float32 (created by layer 'input_1')>

for layer in inceptionresnet.layers:
layer.trainable = False

firom keras.layers import Dense, Flatten, conv2D, MaxPooling2D
from keras.models import Model, Sequential

x = Flatten()(inceptionresnet.output)

prediction = Dense(2, activation='softmax')(x)

model = Model(inputs=inceptionresnet.input, outputs=prediction)
model. summary ()

Figure 8: Inception-Resnet

7.2 Model Fitting

The models are fitted into the model with a normal model fit function. The optimizer and
loss functions are imported and compiled used model.compile function using optimizers.

In [17]:

In [18]:

Accuracy
the model

from keras import optimizers

adam = optimizers.Adam(©.0001)

model.compile(loss="categorical crossentropy”,
optimizer=adam,
metrics=["accuracy'])

results = model.fit(train set,epochs=10,
validation_data=test_set)

Figure 9: Model Fitting

of train and test along with the data loss of both the datasets are printed in
fitting step itself with the help of categorical cross-entropy.

8 Evaluation

The model built is tested using the evaluation metrics.With the help of sklearn library

confusion

matrix is imported and the test set is fitted on it. Basic evaluation metrics
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such as precision, recall and fl-score are printed using the classification report.

In [22]: from sklearn.metrics import classification_report, confusion_matrix
resnetl@lv2model=model
Y_pred = resneti@lv2model.predict generator(test set)
b/_pr‘ed = np.argmax(Y_pred, axis=1)
print(’Confusion Matrix ")
cm = confusion _matrix(test set.classes, y_pred)
plot_confusion_matrix(cm, classes,False, title="Confusion Matrix model 1')

Figure 10: Confusion Matrix

In [23]: print(classification_report(test_set.classes,y pred))

precision recall fil-score support

] 0.37 @.39 9.38 234

1 9.62 0.59 8.61 390

accuracy 9.52 624
macro avg 0.49 0.49 9.49 624
weighted avg 9.52 .52 0.52 624

Figure 11: Classification Report
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