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Chapter 1

Introduction

Cancer is the leading cause of death worldwide, accounting for nearly 10 million deaths in
2020, or almost one in six deaths(37). The most common cancers are breast, lung, colon,
rectum, and prostate cancers. Lung cancer is a type of cancer that develops in the tissues of
the lungs, most commonly in the cells lining the airways(6). It is the leading cause of cancer
death among men and the second leading cause of cancer death among women worldwide(32).
More than 2.2 million new lung cancer cases were reported in 2020 alone(3). According to
the National Cancer Institute of America (15), lung cancer is responsible for 51.6 percent of
cancer-related deaths among males and 34.4 percent of cancer-related deaths among women

in the United States. It demonstrates that lung cancer patients had the highest mortality rate.

1.1 Problem Statement

Pulmonary nodules are the first signs and symptoms of lung cancer. Pulmonary nodules are
frequently discovered due to regular examination or CXR imaging for reasons unrelated to
lung cancer. Nevertheless, long before clinical symptoms or any indicators appear(4), a chest
radiograph (CXR) can reveal them, and chest radiography is the most common radiological
exam globally. Although CXR can detect early-stage lung cancer, radiologists face a challeng-
ing task due to the various sizes of lung nodules(7). Furthermore, the density of pulmonary
nodules varies significantly across the human body. As a result, CXR is crucial in correctly
identifying nodules in the quest for early lung cancer diagnosis(4). Additionally, bones and or-
gans frequently conceal lung nodules(4). Simultaneously, as the number of new cases grows,
The danger of inaccuracy in detecting malignant nodules is a very complex undertaking. Thus
CXR interpretation can quickly become complicated for radiologists(4). To detect the char-
acteristics of lung nodules on CXRs, researchers devised a computer-aided detection (CADe)

technique.

1.2 Motivation

Accurate early discovery of a malignant lung nodule can considerably improve the patient’s

chances of survival; yet, detection of early-stage lung cancer has been a serious concern for



