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ABSTRACT: For accurate and fast screening of lung cancer, medical imaging tools are significant in effective analysis 

and aid clinicians in the effective diagnosis of patients. There are available vital screening tools namely magnetic resonance 

imaging (MRI), X-ray, CT scanning, and many others. However, the cases of lung cancer development still growing and it 

leads to mortality worldwide due to lack or delay in treatment. Computer-aided (CAD) tools are vital for the correct 

prediction of lung cancer. Recently, machine and deep learning techniques have been adopted by investigators for the 

timely predictions of lung cancer to reduce the mortality rate. This comprehensive review aims to investigate the advanced 

methods of lung cancer prediction through machine as well as deep learning (DL). Nevertheless, the existing deep and 

machine-learning approaches used for lung cancer diagnosis have some limits and require research further to build 

pragmatic solutions. 
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I. INTRODUCTION 

Numerous CAD techniques have been thoroughly investigated to identify as well as categorize lung cancer. In contrast to 

radiologists with training, CAD methods do superior in identifying lung cancer in MRI pictures [1]. Four phases are 

typically included in the CAD-rooted lung cancer screening system: the processing of images, choosing features, 

ROI extraction, as well as categorization. Worldwide, lung disease is the primary contributor to cancer-associated fatalities. 

It is the second-most prevalent cause of mortality amongst all malignancies, accounting for eighteen percent of all 

mortality caused by cancer [2]. Nicotine is the main risk factor for lung disease because its prevalence has peaked or is still 

rising in several nations. It means that over a few years, cancer of the lungs would grow progressively prevalent. Figure 1 

illustrates the major lung cancer classes. The results of patients with lung cancer might be greatly enhanced by early 

identification as well as precise identification. After assessment, cancer of the lung’s patients has an approximate 15% 

chance of survival for five years. MRI, as well as CT scanning, are vital tests for medical treatments for 

initial identification that increase the lifespan of patients. Smart processes have traditionally relied on feature collection 

techniques such as Genetic Algorithms (GA) that might be used to manually generate the finest attributes [3], [4]. Generally 

speaking, the chance of a complete recovery could be raised by the initial identification of a malignancy incidence via 

precise diagnostics and efficient therapy. Authorized professionals are necessary for understanding medical records to 

diagnose ailments, irrespective of the healthcare equipment used [5]. This is also common for professionals to differ 

occasionally because of how complicated healthcare images may be. For this reason, in the area of medicine, a smart, aided 

diagnosing method is crucial. To diagnose clinical pictures DL as well as traditional ML methods were applied in the past 

few years [6]. 
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Figure 1: Illustrates the major lung cancer classes. 
 

Modern technology might assist with timely diagnosis, improved therapy, and faster identification of lung disease, as 

delayed treatment is associated with bad survival. Utilizing CT tools to assess, characterize, and identify lung lesions puts 

clinicians under a lot of burden [7], [8]. Technical developments might aid doctors in doing less labor as well as improving 

diagnostic sensitivity while lowering false positive rates (FPR). Furthermore, by raising the rates of prompt detection and 

effective care, lung cancer diseases' death and disability might be decreased, due to advancements in 

lung carcinoma detection technology [9]. It is common to divide computerized training techniques into two groups: 

unsupervised learning as well as supervised learning. The kind of information required to train the algorithms as well as the 

training goals are the primary distinctions among unsupervised as well as supervised ML. Labeled training dataset, or input 

dataset linked to accurate labeling or answers, is essential to the supervised ML technique [10]. Figure 2 major risk factors 

of lung cancer development. 

 

Figure 2: Major risk factors of lung cancer development. 
 

The application of DL techniques for CT-rooted lung cancer monitoring as well as treatment has been the subject of 

numerous investigations. Generally speaking, normal as well as diseased CT scans have different picture attenuation 

characteristics [11], [12]. Simplified lung segments are easily achieved by applying methods including shape-rooted 

techniques, gray-level thresholding, as well as quantitative methods to separate the lung disease symptoms from the tissues 

that surround them [13]. This research describes current advances in DL approaches for lung cancer identification, and 

division, including categorization. The most advanced DL-based lung cancer screening techniques are highlighted in this 

article. Along with recent accomplishments, pertinent investigation issues, including future study objectives are highlighted 

in the present paper. 
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II.LITERATURE REVIEW  

In this section, we offer a succinct summary of the best current pertinent studies on the use of ML as well as DL algorithms 

and methods for predicting the development of malignancies of the lungs. Physicians use clinical scanning technologies to 

identify lung illness. CT is the most advantageous of all medical scanning modalities; it can detect nodules as well as lung 

cancer based on its dimensions, setting, characterization, as well as disease progression [14]. Lung cancer treatment is 

greatly impacted by the highly accurate radiation dosing that four-dimensional CT offers. The use of clinical scanning 

techniques is crucial for detecting lung cancer in its earliest phases, therefore increasing the chance of survival. Such 

approaches can't recognize lesions, though, resulting in significant false positive rates (FPR). To detect cancer of the lungs, 

various computer-aided design (CAD) tools were created [15]. 

In [16] N. Nasrullah et al. discussed lung cancer identification through DL. Because of its aggressiveness as well as the 

delayed discovery of severe phases of the disease, lung carcinoma remains one of the leading reasons for cancer-

based fatalities. For a person to survive, rapid recognition of lung disease is critical yet presents a substantial challenge. X-

rays as well as CT scanning are typically utilized in the early stages of diagnosing cancerous lesions in the lung; 

nevertheless, the potential presence of small tumors might result in incorrect conclusions. Y. Li et al. [17] studied varied 

applications of ML in lung cancer diagnosis and improved treatment of patients. Medical research of lung carcinoma has 

advanced methodically thanks to the latest developments in scanning as well as sequencing tools. the capacity of the human 

brain to process as well as utilize the vast volumes of data that have accumulated is restricted. 

P. Chalasani [18], discussed lung cancer recognition of patients using the CT images and DL methods. For researchers, a 

particularly significant area of the initial stages of studies is lung carcinoma diagnostics. Two levels of early lung 

carcinoma identification are intended for the suggested approach. Picture capture, preprocessing, feature extraction, as well 

as CNN detection, are some of the phases that make up the suggested technique. Z. H. U. Rong et al. [19] explored lung 

cancer classification using DL. Omics datasets often exhibit higher dimensionality, higher noise, as well as small sampling 

sizes. Thus, efficiency can't be enhanced by simply applying conventional categorization algorithms directly; instead, 

customized improvements must be made. To create an advanced migrating training model of categorization to facilitate 

early carcinoma of the lung assessment, this study proposes a CNN along with an auto-encoder technique. 

B. Dunn et al. [3] explored lung cancer automated classification by the DL technique. Medical imaging scanners are being 

interpreted with the use of AI as well as other data science methods. Conventional picture processing depends on a 

qualified radiologist's eye comprehension, which takes effort as well as might be rather subjective. One of the main 

objectives of radiomics, a rapidly expanding field of study that blends customized healthcare with clinical scans, is the 

creation of trustworthy, computerized diagnostic instruments. R. Mothkur et al [20] used a deep hybrid learning approach 

for the analysis of lung cancer classification. A new hybridization extraction of features method utilizing transfer learning 

(TL) for the categorization of lung nodules. By determining the ideal levels that enhanced the classifications' effectiveness, 

the deep features were retrieved. Reduced dimension can be accomplished by applying the principal component assessment 

approach after DL has been utilized to obtain picture data. Based on deep characteristics, the effectiveness of many 

classifications relying on ML was examined. Table 1 shows a literature review summary for lung cancer detection through 

machine and deep learning methods. 

 

Table 1: Literature review summary for lung cancer detection through machine and deep learning methods. 
 

Year Reference Methods Limitation 

2023 [21] This research is based on deep 

learning methodology. 

The proposed methods require a 

large time in model training.  

2019 [22] The proposed model integrates 

the CNN technique. 

This method requires a large 

amount of data for analysis of 

lung cancer 

2023 [23] This method integrated the 

LSTM and D-CNN methods. 

This model is complex in 

implementation  

2022 [24] Random Forest and CNN are 

key algorithms used in this 

research. 

The proposed approach requires a 

large volume of data for correct 

predictions. 
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2023 [25] Deep Learning and Tuna Swarm 

Algorithm 

Data Dependency is a key 

concern  

2023 [26] The proposed model is rooted in 

a hybrid neural network 

Training challenges are crucial to 

manage 

2022 [27] Ensemble learning and particle 

swarm optimization 

 Limited management of key 

constraints in prediction 

2021 [28] Key Machine learning 

algorithms are SVM, Decision 

tree in this approach  

Less accuracy in pre-processing 

of the images.  

 
III. DISCUSSION  

 
The lungs regulate breathing while making certain that all human body cells get enough oxygen. Simultaneously, the lungs 

perform the filtering of the air to stop pathogens as well as unnecessary chemicals from entering the human body. The 

lungs are shielded by defense mechanisms that are specifically created for the benefit of humans. These measures are 

insufficient, though, to remove the chance of developing several lung-related illnesses [29]. The lungs could be impacted by 

sickness, inflammatory conditions, or additional hazardous issues like the development of a malignant lung tumor. In the 

present study, we explored excellent algorithms to detect patients at increased hazard for cancer of the lungs and, 

consequently, initiate early therapies to prevent longer-term consequences using ML techniques [30]. 

Cancer issues of the lungs are highly prevalent yet fatal illnesses throughout the entire globe. A person's chances of 

longevity are solely increased by early detection of carcinoma of the lungs. CT scanning is a widely employed technology 

for lung disease diagnosis as well as detection because it offers a thorough image of the lung. Methods based on DL were 

thoroughly investigated to aid in the interpretation of CT scans for diagnosis of carcinoma of the lungs, in keeping with the 

evolution of computerized solutions [31]. Therefore, the purpose of this study is to present a thorough analysis of the 

DL methods created for lung carcinoma detection as well as diagnosis. An introduction to DL approaches, proposed DL 

strategies for cancer-related applications, including innovative aspects of the studied approaches are included in this paper. 

Figure 3 shows the classification of lung cancer detection using machine learning. 

 

Figure 3: Lung cancer detection using machine learning. 
 

Artificial intelligence (AI) tools have the power to completely transform lung cancer identification at its earliest stages. 

There are several potential uses for it, such as picture reconstruction, customized testing plans, as well as automated nodule 

identification, division, along characterization. Accurately characterizing and evaluating tumors in the lungs as well as 

patient prognosis or mortality may be made possible by the incorporation of multimodality along with the development of 

effective algorithms that have been tried as well as evaluated. Collaboration, coordination, with synchronization amongst 

radiology and physicians are required to achieve this. among the most exciting issues of future healthcare is the use of AI in 

lung examination. which has enormous promise for therapeutic applicability [32]. Figure 4 shows a classification of lung 

cancer detection using deep learning. 
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Figure 4: Lung cancer detection using deep learning. 
 

Among all aggressive tumors, cancer of the lungs possesses the highest rates of illness as well as death. The majority of 

lung tumors are found in the intermediate as well as advanced phases of the illness, whenever there are few options for 

therapy as well as the lowest chance of a patient's survivability. To enhance patient results, lung carcinoma monitoring aims 

to detect lung carcinoma early in the illness, while there are greater possibilities for efficient therapies. AI is a crucial tool 

in this setting since several advances for improved patient treatment are driven by the aim to increase the effectiveness 

of medical treatment. Every step of the procedure for malignancy detection might use AI [33]. 

 

 

Figure 5: Lung cancer prediction and classification through machine learning [36]. 
 

Initially, AI-rooted reconstruction enables an additional amount decrease for lower-dose CT collection for cancer 

screenings whilst preserving excellent picture clarity. AI could assist in hazard assessment focused on the gathering as well 

as examination of copious amounts of medical as well as imaging datasets, which will enable the tailoring of scanning 

strategies. By acting as a simultaneous or second reader along with automating the very sensitive identification of possible 

lung tumors, CAD systems shorten the timeframe required for interpreting the picture [34]. AI algorithms may provide 

several advantages and are now a crucial component of the malignancy detection procedure. These involve reducing the 

amount of radiation exposure, correctly identifying including classifying lung tumors, customizing monitoring plans, and 

offering LDCT interpreting in areas where specialists are in limited availability. Utilizing photographs as well as medical 

data extracted from CNN, a kind of DL artificial neural network, has demonstrated encouraging outcomes for forecasting 
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the likelihood of cancer of the lungs [35]. Figure 5 shows lung cancer prediction and classification through machine 

learning. 

As among the primary reasons for cancer-related fatalities globally, lung tumors highlight the requirement for more 

advanced methods of diagnosis as well as cure. AI has gained significant attention recently due to its possible connection to 

lung malignancy [37]. A summary of the present state of AI solutions for lung tumor assessment, diagnosis, along therapy 

is what this paper attempt to give. Effective lung tumor examinations and diagnoses are made possible by the impressive 

powers of AI techniques such as ML, DL, and radionics in the identification as well as characterization of tumors in the 

lungs [38]. Sophisticated methods successfully detect worrisome spots and enable prompt treatment by analyzing a variety 

of scanning techniques, including lower-dose CT scanning, PET-CT scanning, etc. 

AI algorithms have demonstrated the potential to augment the precision as well as the effectiveness of preliminary 

identification by employing biomarkers including cancer markers as additional diagnostic instruments [39]. Computer 

tools like these help physicians diagnose patients more precisely as well as intelligently by reliably differentiating between 

benign as well as cancerous tumors in the lungs. Furthermore, AI programs can include medical information and several 

scanning techniques, resulting in a deeper thorough therapeutic evaluation. AI algorithms may predict therapy outcomes 

and even direct the choosing of the best medicines by using excellent information such as the demographics of patients, 

medical histories, as well as genetic patterns [40]. Figure 6 shows the non-imaging methods of lung cancer detection. 

 

Figure 6: Shows the non-imaging methods of lung cancer detection. 
 

IV.CONCLUSION 

This study examined the most current developments in ML and DL-based methods for the identification, splitting, as well 

as categorization of lung lesions. CT picture datasets constitute the most often utilized scanning databases to train neural 

networks. CNN technique has become widespread and frequently employed DL methods for identifying as well 

as categorizing lung diseases. Upcoming studies should concentrate on developing uniform pre-processing techniques that 

address the diversity of CT images while improving the accuracy as well as reliability of lung disease screening as well as 

identification through the application of DL techniques. In its summary, the review study highlights the necessity for 

advancements in the detection of lung disease particularly cancer of the lung. Numerous topics, such as data availability, 
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classification, earlier identification, incorporation of medical information, image improvement, cloud-based computing, 

extraction of features, as well as uniformity, are recommended as potential future research avenues. 
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