
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 03, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 808 

Detection of Pneumonia using Convolutional Neural Network 

Suriya Prakash J1 Rajeshwari S2 Sneha malav3 Rashmi4 Vinaya R5  

1Assistant Professor 2,3,4,5UG Student 

1,2,3,4,5Department of Computer Science & Engineering 
1,2,3,4,5Sapthagiri College of Engineering, Bengaluru, Karnataka,, India

Abstract— Pneumonia accounts for over 15% of all deaths of 

children under 5 years old internationally. In 2015, 920,000 

children under the age of 5 died from the disease. Pneumonia 

is one of the leading causes of death in developing countries 

like India too. While common, accurately diagnosing 

pneumonia is a tall order. The general procedure will require 

highly qualified doctors to diagnose chest x-rays and 

confirmation through the patient’s clinical records, vital signs 

and laboratory exams. However, there are many other reasons 

which makes the diagnosis of pneumonia very complicated 

such as bleeding, fluid overload, volume loss, lung cancer, or 

post-radiation or surgical changes. Other factor to detect 

pneumonia is the fluid in the pleural space which appears as 

increased opacity on the lung x-rays. By making the 

comparison of the x-rays taken at different time points and 

identifying the correlation clinical symptoms and records are 

helpful for the diagnosis of pneumonia. X-rays are the most 

commonly performed diagnostic imaging study. The other 

factors like depth of inspiration and the positioning of the 

patient can change the appearance of the x-rays, complicating 

interpretation further. In developing countries like India there 

is a lack of infrastructure and medical experts in rural areas 

to provide the diagnosis of such diseases. Thus there is a 

necessity of an automated system that can detect pneumonia. 
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I. INTRODUCTION 

Pneumonia is one of the most common infections affecting 

millions of people in a year and occurring in all parts of the 

world. It is a major cause of death among than 75 years of 

age. It occurs about 5 times more frequently in the developing 

world versus the developed world [1]. 

 In recent years, children below the age of 5 die in 

India because of Pneumonia. For every hour, 20 children died 

of the disease in the country. Although India has a better 

economic rate compared to other developing countries, the 

report said India has a higher death rate for child pneumonia. 

In Asian countries like India it is found that “Girls with severe 

pneumonia cases are far less likely to receive care in the 

region and they are more likely to die as a result” [2]. 

 Lung x-rays, is an important tool for diagnosing 

pneumonia and many clinical decisions rely heavily on its 

radiological findings. Also it is relatively cheap compared to 

other imaging diagnostics and can be afforded by masses. 

Some work has been done on automated pneumonia detection 

through natural language processing and artificial neural 

network .However, such tools require elaborate hardware and 

software setup [3]. 

 When interpreting lung X-rays for pneumonia, the 

radiologists will look for white spots in the lungs called 

infiltrates that identify the infection. However, such cloudy 

patterns would also be observed in TB pneumonia and severe 

cases of bronchitis too. A number of factors such as 

positioning of the patient and depth of inspiration can alter 

the appearance of the lung x-rays [4]. 

II. LITERATURE SURVEY 

In [5], Franklin Barrientos et al. proposed an approach that 

uses Lung ultrasound echography that has proved to be an 

important tool to detect lung consolidates as evidence of 

pneumonia. The use of ultrasound to detect the pneumonia is 

limited by the image analysis for interpretation, which is 

carried by human experts. The noise introduced by the image 

portion of the skin during the analysis of lung ultrasound 

images for pneumonia detection, complicates the processing 

and interpretation. Therefore, this methodology helps to 

recognize and eliminate the portion of the skin in lung 

ultrasound images. 

 In [6], Moh’d Rasoul et al. proposed an approach 

that uses image processing algorithms and artificial neural 

networks to diagnose pneumonia. A group of infected and 

normal X-ray images are prepared using segmentation and 

feature extraction using many processes then using Self- 

Organizing Map (SOM) algorithm to classify them. Also, 

Artificial Neural Network is used to build the database of 

different cases of pneumonia infected and normal X-ray 

images, training the network to detect the infected image, 

network used was the Learning Vector Quantization 

Network, which has a high performance in classification and 

determination processes. But, self-organizing map algorithms 

are hard to train against slowly evolving data. 

 In [7], Abhishek Sharma et al. present a novel 

approach to detect the presence of pneumonia clouds in Chest 

X-rays (CXR) by using only image processing techniques. 

Indigenous algorithms had been developed for cropping and 

extraction of the lung region from the images. Otsu 

thresholding the lung region from the images. Otsu 

thresholding was used to segregate the healthy part of lung 

from the pneumonia infected cloudy regions. Open source 

tools such as Python and OpenCV were used which reduced 

cost. For the study, only 40 analog Chest X-rays were worked 

upon which might lead to overfitting of data. Also, this 

approach lacks the ability to be implemented as a real time 

application. 

 In [8], Ronald Barrientos et al. presented an 

approach based on the analysis of patterns present in 

rectangular segments from the ultrasound digital images. 

Neural Networks are used to classify the features obtained 

from the characteristic vectors. A correct classification of 

vectors with evidence of pneumonia with a high sensitivity 

and specificity was achieved. However, ultrasound scans do 

not produce images with high clarity and detailing. 

 In [9], Benjamin Antin et al. presented an approach 

that performs a binary classification where the inputs are 

Chest X-ray images and the output is one of the two classes 
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Pneumonia or Non-pneumonia. Multiple images from many 

of the patients were used in order to ensure that data from the 

same patient across training and test sets are not used. The 

data were separated by patient before splitting into training, 

validation and test sets. A perfect decision boundary is 

created to distinguish different classes accurately. But, the 

decision boundary might be over trained. 

 In [10], Pedro Cisneros-Velarde et al. proposed a 

novel application of ultrasound video analysis for the 

detection of pneumonia. In this an Image Processing 

algorithm which analyses some overall video statistics which 

can be used to predict the presence of pneumonia. The 

application has been tested under a variety of clinical and 

usage protocols. However, the images can be difficult to 

interpret and requires experienced operators. 

 In [11], Shubhangi Khobragade et al. proposed an 

approach which uses feed-forward technique for image 

classification and then uses back propagation Artificial 

Neural Network to detect major lung diseases such as TB, 

lung cancer and pneumonia. Radiograph is the preliminary 

requirement for the identification of lung diseases. Simple 

image processing techniques like intensity based method and 

discontinuity based method are used to detect lung 

boundaries. Statistical and geometrical features are extracted 

for image classification purpose. Chest radiographs includes 

thoracic anatomy and it is the cheapest compared to other 

techniques of imaging like CT scan. Chest radiography is 

good in screening but sometimes poor in diagnosis. For 

correct and early diagnosis imaging technique is necessary. 

 In [12], Dr Insu Song proposed an approach that 

uses a low-cost cell phone-based rapid diagnosis method for 

respiratory health problems. A total of 367 breath sounds 

collected by non-contact-based method from children’s 

hospitals in order to develop accurate diagnosis models and 

evaluation. A binary classification task: Pneumonia vs Non-

pneumonia was considered for evaluation. It was able to 

classify efficiently pneumonia even in the presence of 

environmental noises. The method achieve 91.98% accuracy 

with 92.06% sensitivity and 90.68% specificity. Even though 

this approach provides a low-cost method to detect the 

pneumonia, X-rays are still required for a better 

interpretation. 

 In [13], O.Zenteno presented an approach that 

provides a Pneumonia Detection Algorithm based on the 

measurement of the fundamental bandwidth downshift over 

depth of ultrasound Radio Frequency (RF) signals. RF-data 

was obtained from lung ultrasound samples of children aged 

between six months and five years. It consisted of 10 positive 

and 10 negative diagnosed RF cine-loops selected by a 

medical expert. In this algorithm, for each RF-line of the 

maximum frequency decrement rate over depth compared to 

the fundamental spectra at a fixed bandwidth and were 

estimated and linearly fitted. Finally, a descriptor function 

was build concatenating all fitted values from the RF-lines for 

each frame respectively. Later, each and every descriptor was 

thresholded to differentiate between healthy and pneumonic 

regions frame wise. This approach provides the results with 

an accuracy rate higher than 90% on the sample. 

 In [14], Pranav Rajpurkar et al. proposed an 

approach that provides an algorithm that can detect 

pneumonia from chest X-rays at a level exceeding practicing 

radiologists. The algorithm, CheXNet, is a 121-layer 

convolutional neural network trained on ChestX-ray14. Four 

practicing academic radiologists annotate a test set, on which 

the performance of CheXNet is compared to that of 

radiologists. It was found that CheXNet exceeds average 

radiologist performance on the F1 metric. However, this 

study suffers from label noise and the performance could 

have been improved by using more radiologists for 

annotating the test set [15]. 

III. PROBLEM STATEMENT 

Nowadays, machine learning is being used extensively in 

health care. Machine learning algorithms can be used to 

diagnose pneumonia, lung cancer and many other diseases. In 

some cases, these algorithms are more accurate and faster 

compared to doctors .Errors in medical diagnosis can be life 

threatening .A deep learning has proved to be a better option 

to detect pneumonia from x-rays at a level that exceeds 

radiologists .However, there are a few problems that should 

be addressed. 

1) Selecting the appropriate dataset to train the model. 

2) Choosing the right algorithm. 

3) Validating the trained model to predict the correctness of 

the model. 

IV. OVERVIEW   OF THE   CONVOLUTIONAL NEURAL 

NETWORK 

Convolutional Neural Network (CNN) is an algorithm of 

Deep Learning in which an image is sent as an input and 

various objects within the image are assigned importance 

which enables them to be differentiated from one another. 

The importance is in terms of learnable weights and biases. A 

CNN does not require much pre-processing as compared to 

other algorithms that are used for classification. The ability to 

identify and learn filters or characteristics of an image is what 

distinguishes CNNs from the other methods of classification 

.A CNN has an architecture similar to that of neuron pattern 

in the human brain. A CNN performs better as compared to 

feed forward networks because it can successfully capture the 

spatial and temporal dependencies. It significantly reduces 

the number of parameters and reusable weights involved in 

classification. A CNN can understand the complexities of an 

image better when trained properly. 

V. CONCEPT OF CONVOLUTIONAL NEURAL NETWORK 

CNNs can be used to classify and recognize images, detect 

objects, recognizes faces etc. The input image is fed as an 

array of pixels. In the training process each input image 

passes through a sequence of convolution layers. Filters, 

polling, fully connected layers and soft-max functions are 

applied in order to classify an object with probable values in 

the range 0 and 1. 

 Convolution Layer 

This is the first layer that is used to extract important features 

from the image fed as input. The image features are learned 

using squares of input data in order to preserve relationship 

between pixels. Image matrix and a filter or kernel serve as 

inputs to this mathematical operation. 
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 Pooling Layer 

When the images are too big in size it is necessary to reduce 

the amount of parameters using pooling layers. The important 

information should be retain at only the dimensionality 

should be reduced. This can be achieved using spatial 

pooling(sub-sampling or down-sampling).There are three 

types of spatial pooling max pooling, average pooling, sum 

pooling. 

 Fully Connected Layer 

A fully connected layer like neural network is fed with a 

flattened matrix as an input.  

VI. IMPLEMENTATION 

In order to predict the presence of pneumonia, the 

Convolutional Neural Network must be trained with the 

relevant dataset. The dataset used for this study is fed in the 

form of an .npy file. This numpy file consists of pre-

processed lung scans (each patient has 20 50*50 scan slices), 

and Matplotlib is used to generate 2D scan images of the 

lungs in real time. The Convolutional Neural Network is 

trained in TensorFlow to detect whether a patient has 

pneumonia or not. Once, the Convolutional Neural Network 

has been trained, new X-ray images could be fed to detect the 

presence of pneumonia. Xavier initializer has been used to 

initialize the weights and to increase the non-linearity. ReLU 

has been used as an activation function between the 

convolution layers. Another activation function called Soft-

max is used for the output layer. 

 An easy-to-use GUI has been developed for 

convenience. Tkinter has been used for the front-end. Login 

authentication has been implemented to prevent unauthorized 

users from accessing the system. Once the user logs in, an 

option is provided to feed an image located anywhere in the 

system. The image must be accessible by the system. After 

feeding an image, the back-end process uses the learned 

network to identify whether or not the X-ray image has traces 

of pneumonia. An appropriate message is displayed to user 

accordingly. 

 
Fig. 1: Training the model with 20 50*50 lung scan images 
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Fig. 2: Input image given by the user for prediction of pneumonia 

 
Fig. 3: Prediction given by the model
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