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                                             ABSTARCT 

Covid-19 is one of the dangerous and life-taking diseases in the world. However, 

early diagnosis and treatment can save a life. Although CT scan imaging is the 

best imaging technique in the medical field, it is difficult for doctors to interpret and 

identify the disease from CT scan images. Therefore computer-aided diagnosis 

can be helpful for doctors to identify them accurately. Many computer-aided 

techniques using image processing and machine learning has been studied and 

implemented. Deep learning has been verified as a popular and powerful method 

in many medical imaging diagnosis areas. In this paper, deep neural networks 

DNN are designed for lung Diseases classification. Those networks are applied 

to the CT scan image classification task with some adjustments for the benign 

and malignant lung nodules. The processing part of the pulmonary nodule is 

decomposed into the DNN, so that different network layers can be used to obtain 

the characteristics of the pulmonary nodules with dissimilar sizes. The essential 

capability of DNN to capture the structure of the image in its feature maps. Further 

improvements are available in the areas where the abnormalities lie, possibly 

through the use of deep learning algorithm, and the versatility of an automated 

discovery system.  
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CHAPTER 1 

 

1.1 INTRODUCTION:  Lung disease is one of the most prevalent diseases 

worldwide, causing 1.76 million deaths per year. Covid-19 is a critical disease for 

one year. This leads to death if not early detected. There is an increased risk of 

the health due to changing environment, climate and lifestyle. India tops the world 

in deaths due to lung diseases. Early diagnosis and treatment of lung diseases 

are critical to prevent complications including death.  

Chest X-ray is currently the best available method for diagnosis, playing a crucial 

role in clinical care for prediction and classification of the lung disease. Using 

Deep Learning to predict lung diseases from Chest X-rays can be a lifesaving 

factor for an individual suffering from the disease.  

This is possible as the results can be predicted with a high percentage of accuracy 

immediately. This paper presents an actual way for expert diagnosis of lung 

diseases using Deep Learning. It focuses on creating a system for the assistance 

of Radiologists in the recognition of lung diseases. 

 This will especially advantage rural areas where radiologists aren’t easily 

available. Our system attachs radiology labs with radiologists who can diagnose 

faster and better with our model. 

1.2 Project Overview 

1.2.1 Lung Disease Detection Application 

A web application has been developed to reveal a proof of concept. The 

application needs a user to upload a CT Scan. The application then processes 

the file and displays the images to the user. The user then chooses which scan 

he or she wants to forecast then the application pre-processes the CT Scan and 

infers the image to the predictive model. The output of the model is then exhibited 

to the user. The user has the choice to view the images via a carousel or a gallery 

mode. 
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1.2.2 Research Element 

This report contains many aspects of research that support deep learning’s ability 

to find lung disease within CT Scans. The data used to train the model was gath 

from a deep learning competition called LUNA 2016 which are CT Scans that 

have been annotated by radiologists. The radiologists determined whether a 

nodule is lung disease or not and this location has been specified in 3D 

coordinates. 

Deep Learning research has also been conducted to ensure that the correct 

architecture would be used to train the model. The architecture used is called U-

Net. It acts as a deep learning segmentor of images. Using our evaluation 

methods we could see that the deep learning architecture is able to segment 

regions of interest relative to it’s accuracy but found that the model creates many 

false positives which means that the model required more regularization and 

training time, although it was trained for 40 hour. 

1.3 Project Goals 

The completed project should accomplish the following Objectives: 

Self Education on Deep Learning is a large part of this project contains a 

lot of self education , initially the author knew very little about deep learning, 

as part of this project the author should have a good grip on deep learning 

concepts. 

• User Research and Evaluation The project should have a user-centered 

design aspect. This means that the system should be outlined to help certain 

users. In this project the user would be medical professionals who work in 

diagnosing lung disease. 

• System: Upload CT Scans from the system should be capable of getting CT 

Scans from Users that will be utilized by the Deep Learning Model. 

• System: Detection of Lung Disease The system should be able to detect the 

lung disease within the CT scan images that users have uploaded. 

• System: Display Results The system should be able to give information that 

our user can appropriately understand and gain insight from it. 
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1.4 Project Challenges 

This section discusses the challenges that were overcome to complete this 

project. Each of the challenges are briefly inaugurated and detailed in later 

sections of the report. This section can be useful for those who focuses to do a 

deep learning project with large image datasets. 

1.4.1 Neural Network Architecture Design Choices 

Neural networks are architectures that are designed in of itself and there are many 

different types of architectures out there that exist to solve different problems. A 

main challenge of the author is to use an architecture that is able to find malignant 

tumor patterns in the data. To overcome this, the author has to undertake 

necessary research to excute the correct model design prior to training. There are 

many neural network architectures such as multi-layer perceptrons, convolutional 

networks and sequence models. 

1.4.2 Understanding Deep Learning Concepts 

Deep learning is an thrilling but new concept for the author. To overcome this 

challenge the author had performed research and study to deliver the project 

goals. A useful resource that has been used is Stanford’s professor Andrew Ng’s 

deep learning course on Coursera. This course enables the learners to gain a 

foundation to deep learning. 

1.4.3 Activation Functions 

Activation functions are important part of a neural network. They allow neural 

networks to create non-linear functions to explain glitches. The 3 utmost used 

activation functions are Sigmoid, Tan H and Re LU. Activation functions allow or 

stop neurons from firing into the next layer by comparing it into the activation 

function thresholds. 

Activation functions are used both in the forward and backward propagation. 

wherein the forward propagation and activation function is used to calculate the 

loss.  The output of a function is related to the real number and in backward 
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propagation, they are used to update the parameters of the neural network. 

commonly used activation functions in a neural network. 

 

Neurons in a neural network have a high tendency to adapt co-dependency 

among each other during training period. This means that certain activations 

become more heavily weighted and outcomes in a network becoming overfit to 

the training set. To stop the network from overfitting. Dropout is used.  

 

According to Hinton et al, Dropout is a regularization technique that reduced 

neuron’s ability to be interdependent among one another during training time. 

This is achieved by shutting off random neurons in the network during period. 

This forces the network to learn better features that are more robust relative to 

random subsets of further neurons. 

 

Fig Comparing Regularization Techniques  
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Hinton et al also mention that compared to the standard regularization 

techniques such as L2 with learning decay. Test classification error is critically 

reduced which means that Dropout is currently state of the art (See 

 The effects of learned features on the MNIST benchmark can be seen in Fig 

 

Figure: Dropout Effects on MNIST  

 

1.4.4 Weight Initializations 

One of the main problems encountered in deep learning is disappearing/exploding 

gradients. This is when the activations become lesser or greater at each layer. To 

summarise briefly, if the weights in a network are too small, then the signals shrink 

as it passes through each layer until its too small to be useful conversely if the 

weights in the network start too large then the signals become too large to be 

useful. 

This also has a terrible consequence for the parameter updates on the weights 

as the network back propagates either giving very small updates or very large into 
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the network. This has terrible consequence for large neural networks as it means 

the larger the network is the more likely it will be to be slow to train and inaccurate. 

The two main sophisticated ways to initialize the weights is Xavier and He. Both 

of these initializations put neurons into a Gaussian or uniform distribution and 

draws weights from the distribution at a certain mean and variance. 

After reading Heetal’s paper, the author decided to use this method as 

apparently it performs better than Xavier. (See Figure 3.15)

 

Figure 3.15: Heetal vs Xavier Performance  

 

  

 

1.4.5 Gradient Descent 

Gradient descent is the learning procedure used in Deep Learning. It is mostly 

used in the backpropagation step in the training of the neural network. In a neural 

network, the cost function measures the variation between a predicted value and 

the actual value. The idea behind gradient descent is that we increase the worth 

of the weights so that the weights minimize a cost function in the neural network. 

Gradient descent takes the loss function and analyses a derivative. This is also 

identified as calculating the gradient of a loss function. The knowledge behind 

calculating the gradient is that it computes the top direction. Which the weights 

must be updated to guarantee the best outcome for minimizing the cost function. 
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The learning rate parameter then is used to determine the size of the stages we 

take given the direction. The closer the network gets to convergence i.e. lowest 

fact in the cost function, the more accurate the neural network becomes.

 

Figure 3.16: Gradient Descent Example 

 

 

 1.4.6 Variants of Gradient Descent 

Over time there have been various variations of gradient descent that have 

improved the algorithm’s capability. The main ones are group gradient descent, 

stochastic gradient descent and mini-batch gradient descent. Sebastian Ruder 

wrote a great paper on gradient descent optimization algorithms and according to 

Ruder the trade-off between the algorithms is the accuracy of the parameter 

update and the time it takes to perform the update.. 
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1.5 Overview 

This section discusses the choices made into improving the U-Net model. Deep 

Learning is a highly iterative procedure and training is extremely slow and can get 

stuck on plateaus. i.e. the model is not getting better. I’ve had this experience 

many times through training the U-Net for hours and getting bad results. To avoid 

this, different techniques have been applied to the model that helped greatly in 

training and reaching better convergence. It’s also worth mentioning that there 

are many ways to improve a neural network and that it is constantly evolving as 

new methods are created. It is completely infeasible to explain each one. The 

author has decided to only introduce techniques that are effective and currently 

national of the art. 

 

1.6 OBJECTIVES: 

 

• Different types of cancer detection and classification using machine 

assistance have opened up a new research area for the initial detection of cancer, 

which has shown the capacity to reduce manual system impairments. 

•  This survey presents several sections on state of art methods, analysis 

and comparisons on benchmark datasets for the brain tumor, chest cancer, lung 

cancer, liver tumor, leukaemia and skin lesion detection respectively from F-

measure,  specificity, accuracy, sensitivity, precision points of view 
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CHAPTER 2 

2.LITERATURE SURVEY 

 

2.1 TITLE: Deep Convolution Pixel-wise Labeling for skin lesion Image 

Segmentation. 

 

AUTHOR: Alehouse, Domenico D. Blois ,Mario Muscio ,Andrea Pennisi , 

Daniele Nardi 

YEAR OF PUBLICATION: 2018 

 conducted an experiment by comparing public data across two network 

architectures and using the ISIC database to train the network and the PH2 

database to demonstrate the used method is not data set related. The results of 

this experiment show that the proposed method is very successful, and even in 

the presence of hair and air / oil bubbles performs segmentation. The extra feature 

of this paper is data annotation which generates many test images, and the 

implementation of a semi-automatic Interface. 

 
 

2.2 TITLE: Early Detection of Melanoma Skin Cancer Using Classifiers 

 

AUTHOR:  VS.Sabeera,  P.Vamsi Krishna 

YEAR OF PUBLICATION :2016 

proposed a prevention of melanoma and early detection of skin cancer. A test 

method to assess lesion and to avoid melanoma is suggested. A real- time device 

has been built to prevent people from skin burns that warns users. User receives 

the warning message when he/she exposed to sun for longer period and the rays 

may harm the skin. 

 
2.3 TITLE: Skin Cancer Detection and classification 

 

AUTHOR:  Pratik Dubal, Sankirtan Bhatt, Chaitanya Joglekar, Dr. Sonali Patil 
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YEAR OF PUBLICATION: 2017 

Proposed a program which recognizes and detects skin sores based on images 

of general cameras. The images are portioned; Neural Network is able to predict 

the injuries with highest accuracy. On a data set of 463 images, the optimized 

Neural Network achieved a general accuracy of 76.9%. 

 

2.4 TITLE: Diagnosis of Diabetes Using Classification Mining Techniques 

AUTHOR:  Iyer, J. S R. Sumbaly, 

YEAR OF PUBLICATION :2016 

Used the Decision Tree and Naïve Bayes algorithms, the goal is to find solutions 

for diabetes detection by analyzing patterns originating in the data through 

classification analysis. This becomes an effective method of detecting  the 

disease that will help patients recover well in time. The study concluded that the 

J48 algorithm provides an accuracy rate of 74.8 percent. 

 

2.5 TITLE: Comparison of Feature selection methods for diagnosis of cervical 

cancer using Support vector machine (SVM) classifier. 

AUTHOR:  B. Ashok and P. Aruna, 

YEAR OF PUBLICATION: 2016 

proposed Comparison of feature selection approaches for cervical cancer 

diagnosis using a SVM classifier. Image segmentation was performed using 

thresholding. Feature selection was attained using mutual information, 

sequential forward search, sequential floating forward search, and random subset 

feature selection methods. Using the sequential floating forward selection 

technique, 98.5 per cent accuracy, 98 per cent sensitivity and 97.5 per cent 

specificity were achieved, higher than the other methods. 
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2.6 TITLE: K-nearest neighbour based structural twin support vector machine. 

AUTHOR:  X. Pan, Y. Luo, Y. Xu 

YEAR OF PUBLICATION:2015 

proposed the development of a structural twin support vector (KNN-

STSVM). By applying the KNN method intra-class, the samples are 

given different weights in one class to enhance the structural details. 

For the other class, the expendable constraints to speed up the 

coaching cycle are eliminated by the inter-class KNN system. A quick 

clip algorithm for rate increase is further implemented for large-scale 

problems. Extensive experimental results on 22 datasets show the 

effectiveness of their proposed KNN-STSVM. 

 

2.7 TITLE: Applying Machine Learning Procedures in Diagnosing 

Heart Disease for Diabetic Patients. 

     

AUTHOR: Parthiban, G. ,Srivatsa, S.K. 

 

YEAR OF PUBLICATION:2012  

 

 have put their efforts into diagnosing heart disease using machine 

learning methods in diabetes patients. The Naive Bayes and SVM 

algorithms are implemented with assistance from WEKA. Using 

collection of data from 500 patients by Chennai Medical Institute. There 

are 142 patients suffering from the disease and 358 patients without 

the disease. Algorithm 74 percent of accuracy is achieved by using 

Naive Bayes. SVM delivers 94.60 maximum accuracy. 

  

 

2.8 TITLE: Liver Disease Prediction using SVM and Naïve Bayes 

Algorithms 
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AUTHOR: Vijayarani ,Dhayanand S. 

YEAR OF PUBLICATION :2015                                                        

predicted a liver disease based on the various algorithm’s         

accuracy.  In 1670.00 ms, Naive Bayes showed61.28 per cent 

correctness. SVM achieves 79.66 per cent accuracy in 3210.00 Ms. 

MATLAB is used for implementation. SVM proves the highest accuracy 

in liver disease prediction relative to the Naive bayes. Navies Bayes 

takes less time in terms of time execution as opposed to the SVM. 

 

 

2.9 TITLE: Diagnosis of Lung Cancer Prediction System Using 

Data Mining Classification Techniques 

 

AUTHOR: V.Krishnaiah 

 

YEAR OF PUBLICATION :2013 

 

built a prototype lung cancer prediction method, using classification 

techniques for data mining. Naïve  Bayes is apparently the most powerful 

model for predicting lung cancer patients followed by IF-THEN 

regulation, Decision Trees and the Neural Network. Naïve Bayes 

achieves better outcomes for the diagnosis of lung cancer disease, and 

has done better than trees. 

 

 

2.10 TITLE: proposed a system that classifies lung disease as 

benign or malignant. 

 

AUTHOR: Gonzalez and Ponomaryvo  

 

YEAR OF PUBLICATION :2012 
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The system uses the priority information and House field Unit (HU) to 

calculate the Region of Interest (ROI) model along with the edge 

detection. Shape features like area, eccentricity, circularity, fractal 

dimension and textural features like mean, variance, energy, entropy, 

skewness, contrast, and smoothness are extracted to train and analyze 

the support vector machine to analyze whether the nodule is benign or 

malignant. The advantage of this model is that it detects cancer as 

benign or malignant. The performance analysis shows that the proposed 

model key points.  
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CHAPTER:3 

PROPOSED SYSTEM: 

 

 It is of interest to develop a CT scan image processed model for the early 

detection of lung disease were (1) preprocessing using intensity measure helps 

to find small particles in an image such as node, speculation and angular margin; 

(2) high detection and classification accuracy is established; and (3) eliminates 

noises that create false detection. The first step is pre-processing of the image to 

find particles using segmentation and feature extraction. The processed image is 

segmented using a standard segmentation technique. Thus, covid nodules are 

marked in the image. In addition to features like perimeter and eccentricity, other 

features like area, diameter and pixel mean intensity have been removed during 

feature extraction. The classification module follows this where the distinction 

between malignant and benign tumor’s based on CT scan images is established. 

Extracted features are used as training features and the corresponding trained 

model is generated for the classification followed by model evaluation for 

detection and classification with improved accuracy, specificity and sensitivity. 

A DNN is an extansion in the number of hidden nodes in a simple neural network. 

The neural network can be used to carry on the more complex input calculation 

The nonlinear  should be used for each hidden layer, because if the activation 

function is linear, compared with the single hidden layer neural network, the depth 

of the hidden layer of the network does not rise the ability to express. The 

processing part of the pulmonary nodule is decomposed into the DNN, so that 

different network layers can be handled to obtain the characteristics of the 

pulmonary nodules with different sizes.  

Salient features: 

The relevant features of the technique includes (1) image preprocessing by using 

filtering techniques and it smoothest the image and removes speckle noise (2) It 

segments the covid-19 nodule from the CT scan image. The segmentation 

method separates and identifies the touching objects in the images. This feature 

helps in the proper segmentation of covid-19 nodules when it is touching other 
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false nodules. (3) Features extraction where features like centroid, diameter, 

eccentricity, perimeter and mean intensity are extracted from the image. These 

features are used as training features to develop the classifier, and (4) the 

classification module classifies the detected nodule as malignant or benign by 

using the trained sorting method. 

  

CT SCAN 

IMAGES Preprocessing 

Feature and 

extraction 

Training 

and 

testing 

Training using 

DNN 

Prediction model 

Evaluation 

results 

 

             Classifier     

 
Normal or 

Abnormal 
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Proposed method: 

Image Preprocessing Firstly, in image pre-processing median filter is used on the 

grayscale image of CT scan images. Some noises are embedded on CT scan 

Images at the time of image acquisition process which results in wrong detection 

of nodules. Noise Changes to the current best solution have been made and the 

new model has been proposed. Instead of Gabor Filter, Median filter and 

Gaussian filter have been implemented in the pre-processing stage. After 

preprocessing the processed image is segmented using Edge detection 

segmentation algorithm. This gives the image with covid nodules marked. In 

addition to features like perimeter and eccentricity, features like Centroid, 

Diameter and pixel Mean Intensity have been extracted in the feature extraction 

stage for the detected covid nodules. The top model ends after the identification 

of covid-19 nodule, it’s feature extraction and calculation of accuracy. Therefore, 

the additional stage of classification of covid nodule has been performed using 

Support Vector Machine. Extracted features are used as training features and a 

trained model is generated. Then, unknown detected nodule is classified using 

that trained prediction mode May be detected as covid nodules sometimes. 

Therefore, these noises have to be pulled out for accurate detection of cancer. 

The median filter removes salt and pepper noise from the CT images. After the 

median filter, a Gaussian filter is implemented. It smoothest the image and 

removes speckle noise from the image. Segmentation This process locates 

objects or boundaries which help in acquiring the region of interest (ROI) in the 

image. It partitions the image into regions to identify meaningful information. In 

lung disease detection it segments the covid-19 nodule from the CT scan image. 

In the proposed model watershed segmentation is implemented. This feature 
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helps in the proper segmentation of covid-19 nodules if it is touching other false 

nodules.  Feature’s extraction In this stage, features like perimeter, centroid, 

eccentricity, diameter eccentricity and Mean intensity. These features, later on, 

are used as training features to develop a classifier. This stage classifies the 

detected nodule as malignant or benign from the beginning to the final level. 

Prediction result shows that classification of algorithms. 

  

 

 

Construction of DNN Model:  
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Image pre-processing 

DNN Nodule segmentation 
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Image feature extraction 
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PREPROCESSING: 

 

 

• A DNN is an increase in the number of hidden nodes in a neural network. 

The neural network can be used to carry on the complex input calculation. The 

nonlinear will be used for each hidden layer because if the activation function is 

linear, compared with the single hidden layer neural network, the depth of the 

hidden layer of the network does not improve the ability to express.  

• The processing part of the pulmonary nodule is decomposed into the DNN 

so that different network layers can be used to obtain the characteristics of the 

pulmonary nodules with dissimilar sizes. There are also local extreme problems 

and gradient diffusion problems in the DNN. 
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CHAPTER-4 

 

4. EXPERIMENTAL METHODS AND RESULT: 

 4.1Deep learning model: 

 

 

A. PRE-PROCESSING 

 

The obtained data contains missing values which could lead to in- consistency. 

Data need to be preprocessed to gain better results to increase the algorithm's 

performance. The outliers must be re- moved, and variable conversion must also 

be carried out. The data set may contain missing values. The missing values 

cannot process by the programming hence these values need to convert into 

numerical values. Pre-processing is aimed at improving the data which 

suppresses unwanted distortions. 

 

B. SPLITTING THE DATASET 

 

The data used is split into training data set and test data set. For training the 

70% data is taken while the remaining 30% data is used for testing. The training 

set contains a known sample and the model learns from this training dataset. 

The test dataset (or subset) is used to test our model’s prediction on this subset 

and accuracy is calculated. 
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C. CLASSIFICATION 

 

The training data is trained by using different machine learning algo- rithms. The 

most exciting step in designing any model of machine learning is algorithm 

selection. We have chosen five different types of classification algorithms. 

 

1. K-Nearest Neighbor 

2. Decision Tree 

3. Random Forest Classifier 

4. Logistic Regression 

5. Support Vector Machine 

6. Deep Neural Network 

7. Cognitive Radio 

                      

 

1. K-Nearest Neighbor(K-NN) 

 

The k-nearest Neighbor algorithm is a simple, supervised machine learning 

algorithm that can be used to resolve both classification and regression 

problems. It's easy to execute and understand, but has a major drawback of 

becoming significantly slows as the size of that data in use grows. 

 

2. Decision Tree 

 

This algorithm works like a tree structure, data is split into smaller and smaller 

continuously according to certain parameter. In decision analysis a decision 

tree can be used to represent decisions and Deci- son-making visually and 

clearly. A decision tree in data mining rep- resents data but not decisions; 

instead, the resulting classification tree may be a guide for decision making. 

 

3. Random Forest Classifier 
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Random Forest is one of the most well-known and powerful mas- chine-learning 

algorithms. It creates many binary decision trees out of forest. Growing patient 

moves through each tree before it reaches the node on the root. Plenty of data 

measurements are taken here, the mean is deter-mined, after all the mean 

values are averaged to give the real mean value a better approximation. 

 

4. Logistic Regression 

 

Logistic regression is used to describe the relationship among the binary 

variables (Dichotomous) when the variables depend on each other. And gives 

result as positive or negative, true or false. It is similar to linear regression, 

whereas linear regression works on con- tenuous variable. Sigmoid function 

takes the maximum and mini- mum of dichotomous values and gives the results. 

 

5. Support Vector Machine 

 

Support vector machines are maximum-margin classifiers, which means they 

find the hyper plane that has the largest perpendicular 

 

6. Deep Neural Network: 

A DNN is an rise in the number of hidden nodes in a simple neural network. 

The neural network can be used to carry on the more complex input calculation 

The nonlinear should be used for each hidden layer, because if the activation 

function is linear, compared with the single hidden layer neural network the 

depth of the hidden layer of the network does not increase the ability to 

express. • The processing part of the pulmonary nodule is decomposed into 

the DNN, so the different network layers can be used to obtain the 

characteristics of the pulmonary nodules with different sizes. There are also 

local extremum problems and gradian diffusion problems in the DNN. 
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6.1 The architecture of the DNN. 

 

 

  

6.2 CONSTRUCTION OF THE DNN 

 

• The DNN consists of a fully connected layer. The input image is 

a two-dimensional data input 28 × 28 neural network mapped 

into 784 × 1. The second layer is a fully connected layer of 

512 × 1.  

• The third layer is a fully connected layer of 256 × 1. After the 

third layer, there will be a dropout layer, with a parameter of 0.6, 

in which the unit will be hidden in 40%.  

The fourth layer is a fully connected layer of 64 × 1, whose 

activation function is set to ReLU. 

 

7.Cognitive Radio : 

Cognitive radio provides a superior way for utilization of spectrum 

resource by introducing an opportunistic usage of the frequency bands 

that are not heavily occupied by a licensed spectrum user or a primary 

user (PU). In cognitive radio, the detection and estimation of PU 

channel availability (unoccupied spectrum) are the main challenges 

that need to be overcome In order to prevent the interference with 

licensed spectrum user and improve spectrum resource utilization 

efficiency. This chapter focuses on developing new ways for detecting 

and estimating primary user channel availability based on machine-

learning techniques 
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Classification: 

 

To analyze data and recognize patterns for classification purpose, supervised 

learning models with related learning algorithms are used also known as support 

vector machine. It initializes by taking a set of input data and predicts for each 

given input the specified class among the two choices available, which makes it 

a non- probabilistic binary linear classifier. For mapping, the given data into a 

dissimilar space SVM uses kernel function. The simulated steps involve image 

enhancement, post-processing, feature extraction, image segmentation, feature 

selection and classification using (support vector machine) SVM kernel. The 

involvement provided. the development of WOA_SVM to automate the aided 

diagnosis system for determining whether the lung CT scan image is normal or 

abnormal. An enhanced technique is developed using a whale optimization 

algorithm for best feature selection to obtain accurate results and constructing a 

robust model. The performance of the proposed methodology is evaluated using 

accuracy, sensitivity and specificity and obtained as 95%, 99% and 92% using 

racial bias function support vector kernel. 
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4.2.1 Fig : lung CT scan images  

 

 

 

 

4.2.2 Fig : MATLAB software with code 
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4.2.3 Fig : After running the code out put image . 

 

 

 

 

4.2.4 Fig : giving CT scan image as a input   
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4.2.5 Fig : detecting that given CT scan image is healthy. 

  

 

 

 

4.2.6 Fig : detecting the given Ct scan image is affected. 
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Strengths: 

Strengths of the method includes:  

(1) The improved accuracy of covid nodule detection; 

(2) classifies the detected lung disease as malignant or benign;  

(3) Removes the noises that create false detection of covid-19; 

 

 

 

 

 

 

 

 

 

                              

 

             

              4.3.1 Fig: Performance analysis for each algorithm 
 

 

Performance for each algorithm is analyzed. So the algorithm 

with the highest precision is selected for the prediction 

process. In our analysis decision tree and Random forest 

shows the highest accuracy. We have Chosen Random forest 

for our Prediction process. 

 

 

 

 

 

 

parameter 
LR. RF

. 

KNN  CR SVM DNN 

Sensitivity 
0.69 0.83 0.87 0.99 1 1 

Specificity 
0.72 0.85 0.9 .87 1 1 

Accuracy (%) 73.2% 89% 92% 88.3% 92.81

% 

96.5% 
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CHAPTER :5 

 

PERFORMANCE ANALYSIS: 

There are many ways to diagnose lung diseases, such as Chest Radiograph (x-

ray), Computed Tomography (CT), Magnetic Resonance Images (MRI Scan) and 

Sputum Cytology. First of all, multiple steps are involved in segmentation like; 

Image pre-processing, histogram analysis, threshold, morphological filling 

whether the image is normal or abnormal. CNNs were explored to extract 

representative and discriminative features from X-ray images for classification in 

different body parts. The essential capability of CNN to capture the structure of 

the image in its feature charts. Further improvements are available in the areas 

where the abnormalities lie, probably through the use of a deep learning 

algorithm, and the versatility of an automated detection system. 

 

CONCLUSION : 

In summary, we compared, reproduced, nodule segmentation and classification 

modules. Results showed that many transfer learning approaches achieved 

reasonable accuracy in diagnosing chest CT scan images. Future works on 

additional data collections and validation will further improve the generalizability 

of the current methods. Lung disease is an extremely complex problem to solve 

however with early detection a patient has a high increase of survivability. The 

diagnostics data suggests that the highest frequency of people who get diagnosed 

have already an advanced form of covid and the second most frequent cohort are 

have been accidentally diagnosed and have covid that is hardest to determine 

and is easiest to cure. The research leads the author to believe that deep learning 

could be a powerful tool in diagnosing very small and very hard to determine 

nodules to aid the medical decision-making process. 
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