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Abstract: Developing a system that helps in detecting 

pneumonia in chest x-ray images of lungs at a high 

accuracy. Firstly, a raw image is being preprocessed with 

the help of Otsu Thresholding and an equalizer. This helps 

in detecting pneumonia clouds and identifying the ratio of 

healthy lung region to the total region minimum. The above 

task is determined by importing the original chest x-ray 

images in the dataset and then calculating the ratio. The 

preprocessed data is then fed into Inception V3 model that 

accurately predicts the percentage of how much pneumonia 

is spread. This helps in identifying pneumonia present in 

that area and helps determining the prescribed drugs to 

help them clear off the symptoms. 

 

Index Terms: Otsu thresholding, Transfer learning,  

inception v3, white clouds, CNN 

I. INTRODUCTION 

Pneumonia is an infection which affects the lungs by affecting 

the air sacs present in it. Pneumonia causes inflammation in 

the air sacs, which makes the person difficult to breathe. 

Surveys conducted show us that pneumonia can be detected 

using chest X ray images. But in order to get insights from the 

CXR image, it requires various background knowledge. 

Accuracy of prediction comes from the experience that the 

person has in that field. This is where machine feed algorithm 

can help in predicting the results more accurately and 

classifying which kind of pneumonia it is. 

 The primary working of our algorithm is to first get the raw 

CXR image and then we preprocess the raw CXR image to get 

useful parameters. After that, this preprocessed image is fed 

to a pertained model which helps in determining the 

percentage in pneumonia. 

 The neural net algorithm which we use is InceptionV3. 

This is the main algorithm which helps in image 

classification. It takes an input image, process it and classify it 

under certain categories in this case pneumonia or not 

pneumonia. The given image is seen as an array of pixels by 

the algorithm. Based on the image resolution, it divides the 

image as height, width and dimension. Also, by the help of 

transfer learning we can determine various other factors and 

predict the outcome with accuracy. 

 There are various ways to conduct pneumonia detection on 

a machine level. The most significant level which is seen is 

with the help of transfer learning. Hence, it is very important 

to make use of transfer learning to understand more about the 

pneumonia behavior. 
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II. DATASET AND EXPLORATION 

The dataset consists of 5216 train CXR images and 624 test 

CXR images with a validation folder for reference of 16 

images classified as two folders Normal and Pneumonia. So, 

all over 6000 images are trained and tested to get the 

accurate results. 

 The dataset is first explored with the help of regression 

model to get a clear idea about how the images are scattered. 

The plot is shown below: 

 

 

 

 

 

 

 

Figure 1: Normal and Pneumonia 

 

 

 

 

 

 

 

 
Figure 2: No Pneumonia 

 

 

 

 

 

 

 

 

 

Figure 3: Pneumonia 

 

 

 

The above plot is generated with the help of regression 

modeling which gives a clear idea about the only two possible 

classifications: The above pictures of CXR images are 

validated and hence the result 

is obtained. This gives us a 
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clear idea of how the images have differences and the 

preprocessing is done easily. 

III. PROPOSED SYSTEM 

Here the approach is a combined set of different approaches 

that has been adopted recently to get a definite model and 

include an integration of all the other systems provided. The 

following steps are taken into considerations: 

A. Data Preprocessing 

As soon as the dataset is given the first step is to get a 

preprocessed image ready for training. This is achieved by 

some of the previous techniques that are Otsu threshold 

algorithm which creates a much denser image and also with 

the help of equalizer various other parts of the region are 

shown which helps in an in-depth knowledge about the CXR 

image. The below diagram shows how the preprocessing is 

achieved: 

 

 

 

 

 

 

 

Figure 4: Preprocessing 

Here, the image has been sharpened multiple times to get the 

white clouds present inside the lungs. 

B. Model Building 

After running the preprocessed data, the next part is 

model building. This can be done with the help of various 

algorithms. Here, only two of those algorithms are used and 

the models are built. 

The two algorithms are: 

 CNN (Convolution Neural Network)

 Transfer Learning (Inception V3)

 These models are used to generate a rightful accurate 

results and prediction of the pneumonia to the normal region. 

What the two algorithms do is to get the classification done on 

the basis of the required preprocessed data. This is done in a 

quick manner and due to the previous preprocessed data being 

used, the output is quite accurate. 

The confusion matrix and the accuracy graphs are shown: 

 The result shown below relates how we are close in case of 

the train and test data. The CNN Model offers 80% of 

accuracy while the Inception Model offers with 90%. 

 The graph shown below is the reason why transfer learning 

is better than other machine learning models. This is due to 

the performance and a head start given to the transfer learning 

models. 

 

 

 

 

 

 

 

 

 

 
Figure 5: Confusion matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Accuracy graph 

 

 

 

 

 

 

 

 
 

          Figure 7: Performance of Transfer learning with or without 

 

C. Evaluation and Future Insights 

The final part is to evaluate the result and visualize the data. 

This is done because of getting the future insights. 

The various future insights are listed below: 

 The effect on the preprocessed image reduces the 

amount of job to train the model. Hence, the 

performance is increased. 

 Higher performance due to pre trained models and 

preprocessed images. 

 Obtaining accurate results in short amount of time. 

 Using a combined machine learning algorithm to 

obtain dynamic results and hence generating various 

new techniques to solve the problem. 

 Using the output or trained model for various medical 

facilities to obtain a performed task and help in the 

future world. 

 Developing various coping mechanisms that will help 

detect pneumonia and diagnose to a certain extent 

which will help cure the disease. 
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IV. CONCLUSION 

 Pneumonia plays a very vital role in life of children. More 

than 20% of children are suffering from pneumonia according 

to WHO reports. Moreover, the early diagnosis helps in 

preventing the death. It does not diminish the effect. 

 The model provides an in-depth knowledge of curing the 

pneumonia at its best. This could also help us in other 

technological aspects where heath plays an important role in 

our daily lives. The important aspect is how to solve the 

problem with better performance and hence we provide that 

by the use of transfer learning. 
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