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Abstract
An accurate detection of abnormal lung nodule detection is 
very important for effective treatment and surgical procedure 
to remove the nodules. This paper introduces an efficient deep 
learning model to classify lung cancer in both left and right 
lung. It consists of three important stages; preprocessing, lung 
region detection and abnormal lung nodule detection. Further, 
a detailed discussion about the performance of the system 
is given using two benchmark databases; 30 lung CT images 
taken from the ELCAP dataset and 130 lung CT images taken 
from the LIDC dataset. An algorithmic framework is first created 
for the purpose of segmenting left and right lung region by a 
morphological algorithm after removing the noise by a wiener 
filter. A well defined deep learning architecture is designed for 
effective classification or detection of abnormal lung nodule 
detection by semantic classification. The proposed system is 
validated on LIDC and ELCAP database and provides an aver-
age accuracy of 97.86%. 
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1. Introduction
Cancer is the leading cause of death globally. The 

most common cancer that affects the men and women 
is the lung cancer. Mostly 90% of lung cancer is caused 
by smoking. More than 4, 000 chemical substances are 
presented in tobacco smoke which causes lung can-
cer. Smoker quits smoking may reduce the risk of lung 
cancers. In worldwide, 90% of men and 70% of wom-
en death caused by lung cancer during the year 2000 
due to smoking. Asbestos can cause lung diseases such 
as lung cancer. Tobacco smoking and Asbestos both 
causes the equal development of lung cancer. The risk 
of lung cancer is increased by 45- fold for smokers 
work with asbestos, compared to others. Gas generat-
ed by breakdown of radioactive radium (decay prod-
uct of uranium found in earth’s crust) is a radon which 
is odorless and colorless. The radiation decay some-
times leads to a lung cancer. The chemicals released 
from the burning of fossil fuels, such as Nitrogen diox-
ide increase the risk of lung cancer with an incremen-
tal increase of per billion. Air pollution is estimated to 
cause 1-2% of lung cancers. The air pollution which 
causes lung cancer includes; dung, burning of wood, 
crop residue for cooking and heating and charcoal. In-
herited factors cause 8% of lung cancer. Relatives of 
people that are diagnosed with lung cancer, the risk 
are doubled due to a combination of genes. Chromo-
somes and polymorphism affects the risk of lung can-
cer. The other causes of lung cancer includes, aromatic 
hydrocarbon, nickel, air pollution from vehicles and 
factories, lung diseases such as chronic obstructive 
pulmonary disease and tuberculosis, chromium, occu-
pational exposure to arsenic, and exposure to asbestos. 

2. Related Works
Lung cancer is the term used to describe the prolif-

eration of malignant cells in the lungs. Because of the 
rising number of people diagnosed with cancer each 
year, the death rate for both men and women has in-
creased. In patients with lung cancer, cells in the lungs 
proliferate out of control, leading to the condition 
known as lung cancer. Although lung cancer cannot be 
avoided, the chance of developing it may be decreased. 
Therefore, early identification of lung cancer is very 
necessary for increasing the likelihood that a patient 
will survive their condition. The number of persons 
who smoke many cigarettes in rapid succession is di-
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rectly proportionate to the overall number of cases 
of lung cancer. A number of different classification 
methods, including Naive Bayes, Decision Tree, SVM, 
and Logistic Regression, were used in the analysis of 
the lung cancer prediction [1]. Using CT scans derived 
from the SPIE-AAPM-LungX data set, lung nodules 
are classified in [2]. Over the last several years, deep 
learning has been an increasingly popular option for 
the categorization process. 

A new method of lung segmentation has been 
developed, and it is far quicker than any of the other 
methods now in use without sacrificing the precision 
of the segmentation [3]. It is possible to determine 
the correlations between patient features and tumor 
response in advanced NSCLC by using a technique 
called frequent pattern mining. According to the find-
ings of a univariate study, there was a substantial as-
sociation between response to targeted treatment and 
smoking status, histology, EGFR mutation, and the 
targeted medication. Four different classifiers are used 
to make our EGFR-TKI treatment outcome predic-
tions. The greatest overall classification accuracy was 
76.56%, and the area under the curve (AUC) was 0.76.
The output of the decision tree, which predicted tu-
mor response based on a mix of EGFR mutations, his-
tology, and smoking status, was both straightforward 
and consistent with the current knowledge [4]. 

An ALCDC system is constructed by making use 
of the convolutional neural network (CNN) model in 
order to identify and categorize whether the tumors 
that are discovered in the lungs are malignant or be-
nign. Images obtained from both the Lung Image Da-
tabase Consortium (LIDC) and the Image Database 
Resource Initiative are used in order to verify the pro-
posed ALCDC system’s reliability as well as its efficacy 
(IDRI) [5]. 

The objective is to devise a technique that will be 
known as Efficient Survival MDR (ES-MDR). This 
technique will deal with survival data by substituting 
Martingale Residuals for the survival outcome, and it 
will make use of the computationally efficient Quan-
titative MDR (QMDR) to determine which interac-
tion models are significant. To illustrate the efficacy 
of ES-MDR, two simulations have been developed to 
analyze the null distribution of the testing score and 
to investigate the percentage of successful applications 
of the approach. In addition, ES-MDR was tested 
using actual data consisting of 14, 935 cases of lung 
cancer and 12, 787 controls of European origin that 

were collected by the OncoArray Consortium during 
an investigation into the connection between genetic 
variations and the risk of developing lung cancer. Cas-
es are deemed to have had an event when they reached 
the age of diagnosis, whereas controls are considered 
to have been censored when they reached the age of 
interview. The Martingale Residuals are used as the 
survival outcome, replacing the beginning age of lung 
cancer [6]. 

Through the use of deep learning algorithms and 
the development of an intuitive program, the purpose 
of this investigation is to accurately classify lung nod-
ules as either benign or malignant. During the phase 
of modelling, the Keras library and the model of con-
volutional neural networks are used. Shiny is a web 
framework that is used, and its purpose is to develop 
user interfaces. Convolutional neural network models 
have been shown to have good classification perfor-
mance metrics of benign and malignant lung nodules 
on computed tomography images, according to the re-
sults of experimental research[7]. 

A recent study that involved 14, 000 Asian women 
and was carried out by a team of researchers from the 
National Cancer Institute in the United States found 
that Asian women, regardless of whether or not they 
smoke, have a higher risk of developing cancer as a 
result of the genetic variations that they carry. In this 
study, the authors propose a method that makes use 
of gene expression data obtained from oligonucleotide 
microarrays to make the following predictions regard-
ing lung cancer: the presence or absence of lung can-
cer; the specific type of lung cancer that is present; and 
the marker genes that are attributable to the particular 
kind of the disease [8]. 

Using a fully convolutional network (FCN), the 
level set approach, and several other image processing 
methods, the author of this research presents a meth-
od for the identification and segmentation of lung 
nodules. First, CT images of the lungs are loaded into 
the FCN so that they may be segmented. Second, uti-
lizing the threshold approach as well as other image 
processing methods, lung nodules are found within 
the lung region. In the last step, the level set technique 
and the threshold method, both of which are based on 
the transformation of the coordinate system, are used 
to segment the lung nodules that have been discovered 
together with their speculation [9]. 

An automatic algorithm has been developed for 
the early detection of planocellular lung cancer in lung 



Issue 26. February 2023 | Cardiometry | 625

X-ray images. In light of the facts that lung cancer is 
one of the most deadly cancers and that it is typically 
diagnosed too late, the solution is to try to diagnose 
lung cancer early at the level of general practitioners 
by making use of chest radiography, which is one of 
the diagnostic tools that costs the least [10]. 

The risk of death from lung cancer is the highest of 
any cancer. Finding the illness in its early stages may 
boost the patient’s chance of survival. Radiologists are 
able to make a quicker and more accurate diagnosis 
of the disease thanks to the automation of the detec-
tion of lung nodules. It is not an easy undertaking to 
develop computer-aided diagnosis (CADx) systems 
for lung cancer. Lung segmentation is one of the many 
components that go into making up CADx, and it is 
also one of the most important components. In order 
to identify and categorize lung nodules in an effective 
manner, segmentation of the lungs is a necessary re-
quirement. The process of separating the lungs from 
the rest of the tissues seen in a CT scan is referred to as 
lung segmentation. Conventional approaches for lung 
segmentation either fail to differentiate between nor-
mal and pathological lungs with sufficient accuracy or 
place a significant amount of reliance on the user-gen-
erated properties of the lungs. In the realms of image 
processing and computer vision, deep learning has 
shown to be superior than alternative approaches[11]. 

The purpose of this study is to propose a meth-
od for the early identification of lung cancer using 
an automated procedure, with the goals of lowering 
the amount of human error, minimizing the number 
of false alarms, and providing a method that is both 
more accurate and easier to use. The suggested ap-
proach makes use of Prewitt and morphological pro-
cesses, both of which give a higher degree of accura-
cy than previous methods. This allows for automated 
lung cancer identification [12]. 

The identification of lung cancer by the application 
of Artificial Neural Network Back-propagation based 
Gray Level Co-occurrence Matrices (GLCM) feature 
is the primary emphasis of this study. The cancer im-
aging archive database provided the lung data that was 
used, and the data that was utilized comprised of fifty 
CT scans. Images obtained from a CT scan are divided 
into two categories: normal and lung cancer [13]. 

This paper explains how to generate virtual tumor 
signals using mathematical modeling, how to deep-
ly process cancer signals using AI algorithms during 
chemotherapy, radiotherapy, target therapy, and bio-

immunotherapy, and how to design an AI chip for use 
in nano-drug delivery systems targeting lung cancer. 
The objective of this study is to alter the easy rules-
based treatment recommendations that are now used 
in conventional cancer therapies concerning one med-
icine fitting all and one dosage fitting all into treat-
ments that are precise and individualized using mod-
ern artificial intelligence technologies [14]. 

An automated for detecting lung cancer in whole 
slide photographs of lung tissue samples. Image patch-
es are used as the basis for the classification process, 
which is carried out using convolutional neural net-
works (CNN). Both VGG and ResNet, which are both 
CNN architectures, are trained, and then their perfor-
mances are compared [15]. Different architectures are 
discussed using supervised ResNet and SeNet [16], 
Shearlet [17] and image fusion [18]. 

3. Methods and Materials
The overall flow of the proposed abnormal lung 

nodule detection system is shown in Figure 1.

Input CT images 

Noise removal (Wiener) 

Lung region detection 
(Morphology) 

Abnormal lung nodule detection 
(Deep learning) 

Figure 1 Overall flow of the proposed system

The random noise that is produced by CT scan-
ners makes it difficult for radiologists to differentiate 
between two areas of varying densities in CT images. 
The Gaussian distribution is a useful tool for modeling 
this kind of noise. When trying to de-noise the Gauss-
ian noise in the lung image, the Wiener filter is the 
one that works best. The Wiener filter comes to the 
conclusion that the best estimate of the input image is 
one in which the mean square error is reduced to its 
smallest possible value. It is necessary to remove other 
sections of the body, such as fat and muscles, in order 
to confine the examination to the components of the 
lung that are visible from the outside. Binarization, 
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the removal of components that aren’t lung tissue, and 
the separation of the left and right lungs are the three 
sub-processes that make up the lung area detection. 

After lung region detection, deep learning is 
employed for abnormal lung nodule detection. As 
demonstrated in Figure 2, nonlinearity may be intro-
duced into feed forward neural networks by adding 
an extra layer of adaptive weights as well as a lay-
er of ‘hidden’ processing units or neurons that have 
a differentiable activation function. This creates a 
nonlinear structure for the network. It demonstrates 
the basic neural network with one hidden layer and 
the stacked deep learning network with four hidden 
layers. 

When training neural networks, the error 
back-propagation method is used in the majority 
of situations. During the training process, this ap-
proach makes use of gradient descent. During the 
whole of the training process, the Widrow-Hoff 
learning rule is applied. This layer of weights is the 
one that is in charge of connecting the hidden layer 
to the output node. The gradient of the error func-
tion with respect to each weight is accomplished 
by training the layer that contains the hidden lay-
er. The existence of local minima does not always 
ensure higher generality than other solutions that 
are less optimal. By seeding the network with a ran-
dom weight, the network starts to find a solution 
and continues with the process of improving the 
weights until the error on a validation set begins to 
increase or the algorithm converges. The procedure 
is then carried out a number of times, and the solu-

tion is determined by the network that generates 
the most accurate results. 

4. Discussions
The proposed lung cancer classification system 

uses LIDC and ELCAP database CT lung images for 
performance evaluation. Figure 3 shows sample CT 
images used for the evaluation. 

The first step in the preprocessing step is noise 
removal by Wiener filter which is shown in Figure 4. 
After noise removal, the next phase is the lung region 
extraction. Figure 5 shows the detected lung regions. 
The abnormal lung nodule detection by the proposed 
system is shown in Figure 6.

5. Conclusion
In this paper, an efficient model for the detection 

of abnormal lungs using CT images is presented. The 
whole system consists of three modules; preprocess-
ing, lung region detection and classification. Each 
of the modules receives a thorough explanation, 
and the results section displays every intermediate 
outputs. It is critical to the therapeutic process that 
abnormal lung nodules be identified and localized. 
Deep learning is used to detect the lung nodule accu-
rately after series of preprocessing steps. It uses well 
defined CNN architecture for accurate detection of 
lung nodules with an overall accuracy of 97.86%. 
This study is comprised of using diagnostic image 
data from two benchmark databases; ELCAP and 
LIDC. The patients in the databases had undergone 
a CT study of the lungs. 

Figure 2 Deep learning architecture
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(a)

(b)

Figure 3 Lung CT images

Figure 4 Weiner filter output

Figure 5 Lung regions detection by morphology

Figure 6 Abnormal lung nodule detection by deep learning
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