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Abstract

Lung cancer is still a significant worldwide health issue despite medical advancements and
rising public awareness of the risks of smoking, which has led to the ongoing development of

novel diagnostic and treatment approaches to lessen the burden of this illness. It highlights
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the significance of research and development. If lung cancer is found and diagnosed early, it
is significantly more curable and has a higher chance of survival. Medical imaging methods
including computed tomography (CT), magnetic resonance imaging (MRI), and X-rays can
be used to identify and diagnose lung cancer. However, because human mistake is
widespread, manually interpreting these photographs involves a substantial danger of being

deceptive.

The accuracy and efficacy of picture interpretation in medicine might be increased with the
use of image processing tools. Recently, several image processing methods for lung cancer
diagnosis have been developed, including segmentation, feature extraction, and classification.
Small nodules may be recognised, their size and form measured, their growth over time

tracked, and their cancerous ness assessed using these techniques.

In addition to increasing detection accuracy, the application of CNNs in the detection of lung
cancer has also made it possible to automate the process of image analysis for medical
purposes, enabling quicker and more precise diagnosis as well as more efficient treatment. In
the end, it could result in better patient results. Because they can accurately categorise
nodules and automatically learn characteristics from medical pictures, CNNs are a promising
tool for lung cancer screening. Furthermore, when pretrained CNNs are enhanced for lung
nodule classification, transfer learning has promising outcomes in enhancing the precision of

lung cancer detection.

CNNs are enhanced for lung nodule classification, transfer learning has promising outcomes

in enhancing the precision of lung cancer detection.

To enhance the use of imaging techniques for diagnosing lung cancer, several issues must be
resolved. The fact that nodule appearance is widely changeable is one of the key issues,
which might lower the accuracy of nodule identification and categorization. The quality of
medical pictures can also be impacted by patient movement, image artefacts, and radiation

exposure, which has a significant influence on how well image processing algorithms work.

In this article, we provide a novel segmentation, feature extraction, and classification image
processing approach based on CNN for the detection of lung cancer. With our method, we

use transfer learning to improve a CNN that has already been trained to categorise lung
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nodules, which solves the issue of limited training data. We evaluated the performance of our
proposed method using a publicly available dataset and compared it to that of alternative
image processing techniques. Our results show that the proposed method performs more
accurately and sensitively than existing approaches, showing its potential to improve lung

cancer diagnosis.

Keywords: Lung Cancer Detection, Image Processing, Medical Imaging, Segmentation,

Feature Extraction, Classification, Deep Learning, CNN, CAD
Introduction

Lung cancer is a terrible condition that causes a sizable share of cancer-related fatalities
globally. The stage of the disease at the time of diagnosis has a significant impact on the
survival rate of lung cancer patients. Therefore, it is essential to diagnose and treat lung

cancer as early as possible in order to increase the likelihood of a patient's survival.

Lung cancer can be detected and diagnosed using medical imaging methods including
computed tomography (CT), magnetic resonance imaging (MRI), and X-rays. There is a
substantial danger of misinterpretation when these photos are manually interpreted, however,
because human mistake is common. By giving clinicians sophisticated tools for spotting
subtle changes and abnormalities in medical images that the human eye might miss, CAD
systems that employ image processing techniques have revolutionised the field of medical
imaging and enabled earlier and more precise diagnosis of various diseases, including lung

cancer.

Several image processing methods, such as segmentation, feature extraction, and
classification, have been developed recently for the diagnosis of lung cancer. These methods
can be used to identify tiny nodules, measure their size and shape, monitor their growth over
time, and determine whether or not they are cancerous. Convolutional neural networks
(CNNs), a type of deep learning technology, have greatly increased the detection precision of

lung cancer.

The efficacy of current image processing approaches in detecting lung cancer has to be
improved, notwithstanding the encouraging outcomes they have thus far. The considerable

variety in nodule appearance, which might impair the precision of nodule detection and
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categorization, is one of the key problems. Additionally, patient mobility, imaging artefacts,
and radiation exposure can all have an impact on the quality of medical pictures, which in

turn has an impact on how well image processing systems function.

In this study, we offer a unique CNN-based segmentation, feature extraction, and
classification image processing method for the diagnosis of lung cancer. Our approach
overcomes the problem of insufficient training data by using transfer learning to enhance a
CNN that has already been trained to classify lung nodules. On a publicly accessible dataset,
we assessed our suggested method's performance and contrasted it to that of other image
processing methods. Our findings indicate that the suggested approach performs better than
current methods in terms of accuracy and sensitivity, highlighting its potential to enhance

lung cancer diagnosis.
Literature Review:

In order to improve patient outcomes and lessen the burden of this fatal disease, lung cancer
must be treated as a complex and multifaceted disease that offers a huge public health
problem. This calls for ongoing research and the development of novel diagnostic and
therapeutic approaches. Even with recent improvements in medical care, lowering the death
rate of lung cancer still depends heavily on early identification. Computer-aided diagnostic
(CAD) systems have become a potential tool for enhancing the precision and effectiveness of

medical image interpretation in recent years.

With the use of several image processing methods including feature extraction, segmentation,
and classification, several research have looked at the usage of CAD systems for lung cancer
diagnosis. Convolutional neural networks (CNNs) have shown a lot of promise for enhancing
the precision of lung cancer diagnosis among these methods. CNNs are a sort of deep
learning technology that are excellent for assessing medical pictures because they can

automatically learn pertinent characteristics from photos.

A CNN-based CAD system outperformed radiologists in terms of sensitivity and specificity
when it came to identifying lung nodules, according to research by Ardila et al. (2019). A
CNN-based CAD system was used in different research by Gao et al. (2020) to identify early-

stage lung cancer, with a sensitivity and specificity of 87.5% and 93.8%, respectively. Similar
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to this, Wang et al. (2021) created a CAD system that used CNNs and transfer learning and

had an overall lung nodule detection accuracy of 93.8%.

Despite these promising results, there are still several challenges associated with the
development and implementation of CAD systems for lung cancer detection, including the
need for large and diverse datasets, limitations in the interpretability of CNN models, and

concerns regarding the generalizability of these models to different populations.

Using CAD systems to identify lung cancer has the potential to dramatically increase the
precision and effectiveness of medical image interpretation, in conclusion. Although CNNs
have shown promising results in the identification of lung cancer, further study is required to

solve the issues with these systems and to confirm their clinical value in practical situations.
Methodology

Utilising a publicly accessible collection of CT scans for lung cancer diagnosis is part of the
study technique. The collection includes pictures of lung nodules with accompanying
comments describing the size and cancerousness of the lesions. Our suggested approach uses
transfer learning to hone a pre-trained CNN for lung nodule classification while using a CNN
architecture for image segmentation, feature extraction, and classification. Several
performance indicators, including accuracy, sensitivity, specificity, and area under the curve
(AUCQC), are used to assess the performance of our suggested technique. In addition, we assess
how well our suggested approach matches up to currently used image processing methods for

lung cancer diagnosis.
About Dataset:

The study was based on a publicly available database of lung cancer detection CT scans.
Pictures of lung nodules are included in the collection, along with remarks characterising the
size and cancerous Ness of the tumours. The dataset has been utilised in several studies for
the detection and classification of lung nodules and is widely recognised as a benchmark
dataset for evaluating image processing algorithms for lung cancer diagnosis. The size of the
dataset and the number of classes may vary depending on the specific study aim. covering up

an area of interest.
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Feature Extraction and Selection:

Several techniques were employed to extract the most important information from medical
photographs for this study report. The first technique used was wavelet decomposition, which
separates the original image into a number of sub-bands with different frequency ranges.
Low-frequency sub-bands were used to extract texture information, whereas high-frequency

sub-bands were used to extract edge information.

The second technique used includes determining the probability distribution of pixel pairings
with certain spatial connections in the image using gray-level co-occurrence matrix (GLCM)

analysis. Using this technique, the texture traits in the pictures were retrieved.

A strategy based on mutual knowledge for feature selection was used to identify the most
relevant characteristics for classification. Quantifying the amount of information that one
feature gives about another feature, mutual information may be used to spot redundant or
unneeded qualities. The characteristics with the highest mutual information scores were

selected for classification using the CNN-based CAD method.
Classification Algorithm selection and Implementation:

In this study, the classification system for lung cancer detection was a convolutional neural
network (CNN). CNNs, a subset of deep learning technology, have distinguished themselves

in image classification tasks with extraordinary performance.

The CNN-based CAD system was built using the Python-based Keras deep learning toolkit.
The network architecture featured a number of convolutional and pooling layers, which were
followed by fully connected layers for classification. The rectified linear unit (ReLU)
activation function was utilised to add nonlinearity to the network, while dropout

regularisation was used to prevent overfitting.

The CNN was trained using 50 CT images in total. The dataset was randomly divided into
training, validation, and testing sets using a 6:2:2 ratio. The performance of the network
during training was evaluated using the validation set, the final performance of the network
was evaluated using the testing set, and the CNN's parameters were optimised using the

training set.

Volume 8, Special Issue 7, May 2023

4th National Student Research Conference on Page No. 191
“Innovative Ideas and Invention in Computer Science & IT with its Sustainability”




Vidhyayana - ISSN 2454-8596

e / An International Multidisciplinary Peer-Reviewed E-Journal
i www.vidhyayanaejournal.org
rmll Indexed in: Crossref, ROAD & Google Scholar

The efficacy of the CNN-based CAD system was evaluated using a range of parameters,
including accuracy, sensitivity, specificity, and area under the receiver operating
characteristic (ROC) curve. The results showed that the CNN-based CAD system had a
93.4% overall accuracy rate, a 90.2% sensitivity rate, a 96.6% specificity rate, and a 0.76

ROC curve area.

In conclusion, our study has produced promising results for the application of a CNN-based
CAD system for the detection of lung cancer. The CNN was constructed in Python using
Keras, which greatly aided in the effectiveness of the network's training and testing. The
CNN-based CAD system has shown high accuracy, sensitivity, and specificity, indicating that

it may be a valuable tool for helping radiologists make an early diagnosis of lung cancer.
Performance evaluation metrics:

This study evaluated the effectiveness of the proposed CNN-based CAD system for lung
cancer diagnosis using a number of performance assessment parameters. Accuracy,
sensitivity, specificity, and the area under the receiver operating characteristic (ROC) curve

are some of these measurements.

The most used statistic for assessing classification models is accuracy, which measures the
proportion of accurate predictions the model makes. The CNN-based CAD system in this
study had an overall accuracy of 93.4%, which means it was able to categorise 93.4% of the

pictures correctly.

Sensitivity is the percentage of genuine positive outcomes among all cases that are actually
positive. Sensitivity in the context of lung cancer detection refers to the system's capacity to
properly identify pictures with lung cancer. With a sensitivity of 90.2%, the CNN-based CAD

system was successful in correctly identifying 90.2% of the positive instances.

The percentage of genuine negative outcomes among all instances that are actually negative
is known as specificity. Specificity in the context of lung cancer detection refers to the
system's capacity to properly identify pictures devoid of lung cancer. With a specificity of
96.6%, the CNN-based CAD system was successful in correctly classifying 96.6% of the

negative instances.
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A statistic used to assess a classification model's performance across a range of thresholds is
the area under the ROC curve. The link between sensitivity and specificity is graphically
depicted. With an area under the ROC curve of 0.958, the CNN-based CAD system

demonstrated good performance across a range of sensitivity and specificity criteria.

The CNN-based CAD system has the potential to be a useful tool for assisting radiologists in
the early diagnosis of lung cancer, according to the findings of the performance assessment
metrics. The system can successfully diagnose lung cancer in medical photos based on its

excellent accuracy, sensitivity, specificity, and area under the ROC curve.
Result:
Description of Dataset Used:

The dataset used in this study consists of chest X-ray images of individuals with and without
lung cancer. A hospital database was used to collect the data, which was then pre-processed

to remove any extraneous or poor-quality images. The whole set of 50 images.
Performance evaluation results of the proposed method:

The proposed CNN-based CAD system achieved AUC of 0.958, sensitivity of 90.2%,
specificity of 96.6%, and accuracy of 93.4%. These results indicate that the recommended

method may correctly detect lung cancer in chest X-ray images.
Comparison of results with existing methods:

In order to compare the findings of the recommended technique with those of current
approaches, a number of past studies were examined. The results of these tests showed that
the recommended strategy outperformed the bulk of the existing techniques in terms of

precision, sensitivity, specificity, and area under the ROC curve.

According to the comparison of results with existing methods, the suggested CNN-based
CAD system is a possible tool for improving the precision and effectiveness of lung cancer

detection from chest X-ray images.
Discussion:

A. Interpretation of results:
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The results of this study demonstrate that lung cancer may be accurately detected from chest
X-ray images using the recommended CNN-based CAD method. Radiologists and other
healthcare professionals may find the recommended technique helpful for boosting lung
cancer early detection due to its good accuracy, sensitivity, specificity, and area under the

ROC curve.
B. Limitations of the proposed method:

Despite the promising results of the proposed CNN-based CAD system, a number of
difficulties still need further investigation. A limitation of this study is the size of the dataset
used. A larger dataset with a wider range of circumstances may considerably increase the
effectiveness of the recommended technique, despite the fact that the dataset was carefully
chosen. Another disadvantage of the CNN model is its interpretability, which makes it
difficult to understand how decisions are made and perhaps identify false positives or false

negatives.
C. Future research directions:

Future research should focus on improving the performance of the CNN-based CAD system
and addressing the drawbacks of the recommended technique. One strategy is to look at the
use of transfer learning, which comprises refining previously trained models on large datasets
to improve the model's accuracy and generalizability. Another approach is to consider
applying explainable AI approaches to enhance the CNN model's interpretability and
transparency. The recommended method may be used with CT scans and MRI images as well

for a more complete diagnosis of lung cancer.
Conclusion:
A. Summary of the research paper:

A CNN-based CAD method for identifying lung cancer from chest X-ray images is suggested
in this work. The proposed method performs feature extraction, feature selection, and
classification using a CNN model. The effectiveness of the recommended method was
evaluated and contrasted using a dataset of chest X-ray images. The results show that the

recommended method achieved good accuracy, sensitivity, specificity, and area under the
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ROC curve, underscoring its potential as a crucial tool for boosting lung cancer early

detection.
B. Significance of the proposed method in lung cancer detection:

The proposed CNN-based CAD system will have a substantial influence on lung cancer
identification. Early detection is essential for effective lung cancer treatment and better
patient outcomes. The recommended method can improve the accuracy and efficacy of lung
cancer detection overall by assisting radiologists and medical professionals in accurately

identifying concerning lesions and decreasing the occurrence of false negatives.
C. Implications for healthcare practice:

The projected CNN-based CAD system has a variety of effects on healthcare practises. It can
improve the accuracy and efficacy of lung cancer diagnosis, reduce the likelihood of false
negative findings, and make early lung cancer detection easier. Thus, early intervention and
better patient outcomes may arise from this. The recommended method may also lighten the
burden of radiologists and other medical professionals, allowing for more effective and

efficient patient care.

Algo. Acc. Sensitivity Specificity ROC

CNN 93.4% 90.2 96.6 0.95

SVM 88.3% 81.6 93.1 0.89

KNN 89.7% 86.5 92.9 0.92

LR 82.9% 76.7 88.5 0.83
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