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ABSTRACT 

Lung cancer is still the worldwide leading cause of cancer deaths. 

Current testing methods can find lung cancer early, but standard 

tools like X-rays and CT scans often miss the right diagnosis or take 

too long for results. AI technology is revolutionizing how medical 

imaging helps find, diagnose, and track lung cancer, according to 

studies. This study looks at how AI boosts lung cancer imaging 

analysis by looking closely at machine learning (ML) and deep 

learning (DL) techniques, especially convolutional neural networks 

(CNNs). AI does three important things in medical imaging: it 

avoids human mistakes while doing analysis and speeds up work 

along with keeping results as accurate as possible. It has big 

potential, but first we need to fix three key problems: making sure 

our data is accurate, understanding how our models work, and 

making sure everything is done ethically. This article gives a 

complete look at the latest AI-based technology for lung cancer 

imaging, discussing both the progress made and the problems that 

need to be dealt with before AI can help healthcare professionals. 
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INTRODUCTION 

Lung cancer kills 1.8 million people every year, and the World Health Organization (WHO, 2020) 

has confirmed this fact. Cancer research and care have made progress, but lung cancer remains a big 

health problem we need to solve because most people get diagnosed too late when no treatment works 

well enough. Fetching lung cancer at an early stage helps doctors provide better treatments that get 

more people through their disease. Right now, our most common medical tests to find lung cancer 
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problems - X-ray pictures of the chest and CT scans - are not working well enough [1]. Current image 

scans often miss tumors, falsely flag many cases as lung cancer, and might not catch what daily human 

checkers miss. As radiologists navigate many images, they risk skipping some early-stage tumor 

diagnosis when tumors are tiny and hard to spot [2]. These imaging methods wrongly find problems 

in many patients, resulting in extra unnecessary checks, biopsies, and treatments, all of which make 

patients anxious and increase healthcare costs.  

Integrating artificial intelligence helps doctors find diseases more accurately and run their work better, 

especially when treating cancer patients. Medical imaging is getting better with AI, thanks to ML and 

DL algorithms that can now read images and spot hidden patterns to find cancer earlier and more 

reliably. Two AI tools help doctors examine medical images: machine learning, which teaches 

algorithms to learn from data, and deep learning, the deeper system of neural networks [3]. The AI 

models work through medical images faster and more accurately than those done by humans, 

lowering the chance of mistakes. In lung cancer exams, AI technology looks for hard-to-spot signs 

early on based on how images show up. The deep learning model known as Convolutional Neural 

Networks (CNNs) is excellent at doing three important medical imaging tasks - segmenting images, 

finding useful information in images, and labelling lung tumors [4]. AI systems using CNNs and other 

smart tools allow healthcare staff to spot lung cancer earlier, so patients have better chances of 

recovery and death rates go down.  

Using AI in medical imaging helps doctors find and diagnose diseases better than older ways of doing 

things. As medical imaging creates more and more data, AI tools can easily handle big datasets 

because they analyses so well. Since AI algorithms can examine large numbers of images very fast 

and correct, this saves diagnosis time dramatically [5]. AI technology can look at CT scans and chest 

X-rays to find problem areas faster than human radiologists, so they can get care started right away. 

Also, AI technology gives the same correct findings every time. When people read medical images, 

their performance can drop over time, their minds may trick them, and each individual looks at the 

pictures differently. But AI systems always analyses medical pictures in exactly the same way, 

keeping doctors from making mistakes because people vary. The use of AI tools cuts down on 

mistaken readings found by current diagnosis procedures. AI helps doctors make better treatment 

choices by showing accurate results from medical images [6].  

While AI has great power to find lung cancer, several issues must be solved for AI to become a regular 

part of healthcare work. The biggest issue right now is finding enough good-quality data to teach our 

AI programs. AI machines work better when they learn and improve with high-quality training data. 
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However, finding enough medical records with labelled information for learning is hard to accomplish 

[7]. Because medical images can vary greatly and healthcare facilities may have different imaging 

quality, it is hard to make one model that works everywhere. A big problem with AI right now is 

making its inner workings understandable. Because CNNs and similar deep learning algorithms act 

by default, doctors and researchers find it hard to explain what these models actually do. Healthcare 

providers need to know why AI diagnoses and treatments, but there's no easy way to find out. This is 

a real problem for medicine [8]. Healthcare workers need to fully understand how AI helps them treat 

patients. If they can't see what makes AI choices, they will not trust this tool for important patient 

care decisions. For AI to become comfortable in healthcare, we need to solve serious problems that 

protect patient privacy, correct AI mistakes, and guarantee medical workers aren't too dependent on 

AI too much. AI systems help doctors make decisions faster and better, but they do not replace human 

doctors.  

They work alongside healthcare professionals to assist them. Veterinarians must always use their 

training and experience to understand what the AI system says and guide patient treatment [9]. 

Healthcare providers can make better decisions when using AI with their expertise for the best results 

in patient care. Both healthcare professionals and AI must work together to make AI work better in 

clinics and give us the best chance to find lung cancer early. AI shows bright possibilities for finding 

lung cancer early [10]. Researchers keep making AI tools better by adding more accuracy, improved 

performance, and simpler feature sets to understand. Artificial intelligence systems might one day 

connect to different sources of information, like DNA markers and biological indicators, to give 

medics more complete patient status reports. Adding AI to recent tech like genomics and personalized 

medicine lets doctors better spot and treat lung cancer earlier and more precisely. Even with all these 

problems, AI still has the power to create brand-new ways to diagnose lung cancer, and better research 

and development will make future progress likely. 

BACKGROUND 

Current Methods Used in Early Detection of Lung Cancer: When we try to find lung cancer, 

starting with medical images is important. These tools help us find changes in the lungs that might 

need attention. Two ways we find out if lung cancer exists are checking the chest with X-rays and 

looking for abnormalities with CT (computed tomography) scans. Chest X-rays are usually the first 

type of test doctors use to explore what's happening in your lungs. They're easy to find and less costly. 

These exams show how the lung looks, and may demonstrate changes that can signal a tumor [11]. 

The results from chest X-rays tend to be inconsistent, leaving chances it will miss either small or 
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newly developed tumors. Incomplete testing with regular X-rays can lead to missed lung cancer 

diagnoses when a tumor actually exists. CT scans can show us clearer and more exact pictures of the 

lungs than X-ray imaging. CT scans show body layers like X-rays do, but they find tiny growths and 

strange changes that X-rays could miss. 

 CT scans help doctors stage lung cancer by showing how big and where the tumor is, while also 

helping choose the right spot for tests to collect tissue samples. Although CT scans give us clear 

images and work well, they still have certain problems. Test results with CT scans can be harder to 

read when the tumor is not easy to spot, grows in unusual places, or when a person's body structure 

affects how the test works. The radiation risk from CT scans is higher than that of X-rays, and worries 

about patient safety grow when scans involve regular checkups. People look at the chest X-ray and 

CT images to find lung cancer, but their judgment can lead to mistakes. 

Limitations of Traditional Methods: While chest X-rays and CT scans help find lung cancers early, 

they come with some problems. Solving lung cancer early needs better medical tools because human 

readers can make mistakes reviewing film images. Due to high-volume image studies, healthcare 

workers must fast-search through hundreds of pictures without resting. Healthcare professionals 

looking at many images at once risk missing discoveries because tumors can be hard to spot at first, 

particularly when they are small or hard to see without magnification [12]. Reading and understanding 

medical photos may differ from radiologist to radiologist because their analysis depends on their 

personal expertise, mental judgments, and personal methods of viewing. Charges in diagnosis across 

doctors can result in care problems and treatment delays if they miss or detect cancers that aren't 

there. 

How AI Can Address These Limitations: AI, using ML and DL, can get past the testing problems 

that come with traditional lung cancer checkups. Machine learning helps healthcare professionals 

make fewer mistakes when reading medical pictures and finding health problems. With Convolutional 

Neural Networks (CNNs), deep learning models can analyse large amounts of medical data very 

quickly and correctly spot patterns in medical images that were too small for human vision to find. 

With lots of labelled data feeding AI models, they can pick up on lung cancer signs that experts 

normally locate and do it more consistently than before [13]. AI fixes these delays by making 

automated image readings available immediately, so radiologists can get results in no time.  

The quick results give patients quicker access to needed diagnosis and treatment methods, without 

making them wait long for essential procedures. Healthcare professionals can use AI technology to 

connect with clinical systems that show them suggested actions right away after it analyses patient 

medical images. This lets radiologists work on serious cases and take care of patients, allowing AI 
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technology to complete regular image checking for them. The way these two approaches work 

together can lead to better and faster patient diagnosis. 

AI Techniques in Medical Imaging: Machine learning and deep learning AI tools in medical 

imaging have proven highly successful at finding lung cancer quickly and correctly. AI has a 

"machine learning" part where algorithms use data to teach themselves without needing humans to 

show them what to do. It looks for patterns in data - helping identify unusual features in lung scan 

results. DL, part of machine learning, runs networks with stacked layers to analyses tricky datasets. 

Because neural networks operate like the human brain, they make good choices for apps that 

recognize visual information. CNNs are popular AI algorithms regular physicians use to understand 

and read CT and X-ray results. CNNs look for image patterns by understanding information layers it 

finds in pictures during self-training. CNNs have been shown to accurately segment lung tissue, find 

tumors, and separate malignant from benign nodule shapes [14].  

The way CNNs work allows them to spot different body tissues and clearly mark trouble zones while 

deciding with great accuracy between normal and cancerous lung tissue. Along with breaking down 

medical images to find tumors while sorting types, AI systems can also learn to read patterns. AI tools 

scan medical image databases to find specific markers that signal lung cancer - like how tumors look 

and where they form. Using these models helps doctors find out what to do when treating and 

recognizing lung cancer cases. AI tools watch how lung tissue changes from one scan to another, 

helping doctors see how the disease develops and measure how well therapy works. 

AI-DRIVEN LUNG CANCER DETECTION MODELS 

Tests show that artificial intelligence tools currently help doctors find lung cancer more precisely. 

Research shows that AI algorithms find lung cancer in CT scans better than standard methods. They 

can spot tumors more correctly and identify them faster. Current AI technology lets computer systems 

find small tumors that may be hard for human radiologists to discover. Similarly, these AI-powered 

tools give more predictable results, keeping mistakes like missing a cancer diagnosis or wrongfully 

signaling something as cancer from happening [15]. The AI system's CT scan readings showed better 

results at spotting early lung cancers than regular human specialists. AI showed better ability to spot 

cancers in early stages than human teams of physicians did, meaning it can find tumors when 

treatment choices work best. Scientists create diagnostic methods by combining AI technology with 

genetic or other test information to create better and more complete tools for measuring medical 

conditions. Using AI with other patient data makes better treatment choices possible because it shows 

how well treatments work and how patients fare going forward. 
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Challenges and Limitations of AI Models: AI has the power to change lung cancer finding, but it 

faces a number of problems still. The main problem with early lung cancer detection is that it's hard 

to find good data to train AI systems effectively. Error-free data sets are vital to help AI programs 

learn and provide correct outcomes. Making large, labelled medical image datasets is hard to do 

because privacy rules and needing expert labels restrict who has access to the data. Continuous 

updates and optimization of AI models use a lot of resources and can take up valuable time in medical 

imaging applications. 

 The biggest problem we face is our inability to understand clearly how AI models make decisions. 

Many experts call CNNs black box models because we don't always understand how they make 

decisions. During medical imaging, doctors find it hard to know which AI diagnosis makes sense 

because the model's thought process remains unclear. The medical community must work on 

minimizing two major issues: assuring people using AI meet equal opportunities, and eradicating 

unjust behavior by AI [16]. 

Data Quality and Availability: Training AI models for lung cancer identification requires good 

quality data that works, but this data is hard to find. To work correctly, deep learning models that 

process medical images depend on huge collections of accurately labelled data. Collecting enough 

quality health data has become harder these days. First, regulations protect patient privacy, making it 

hard for researchers or trainers to access medical data without limitation. Most databases face two 

main limitations: it takes time for doctors to put labels on big image datasets, and this whole process 

is very expensive to complete.  

The way medical data changes presents a major problem for researchers. When AI models access 

medical images from different hospitals and use different equipment on diverse patients, they can 

pick up errors that downgrade their accuracy. CT scans produced with different imaging settings or 

machines come out in different levels of sharpness, clarity details, and appearance. AI models should 

work well for all patients, regardless of where they live or what problems they have. This requires the 

datasets used to train these models to meet three criteria: they must represent actual patients from 

different backgrounds, include a mix of conditions, and cover multiple locations where medical care 

is delivered [17]. We need better-controlled and consistent medical information in large quantities to 

create AI tools that doctors can safely use in their daily practice. 

Interpretability of AI Models in Medical Practice: The big problem with some AI tools is that 

many deep learning models, like CNNs, work inside a closed system without letting users see how 

their insights are formed. These advanced AI models work wonderfully for identifying images and 

finding tumors, yet it's hard to see how they make their decisions. In medical use, it is vital for people 
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to understand why AI makes certain choices. Those who use AI must understand how it works so they 

can confirm that its decisions agree with standard medical knowledge and skills. Patients and doctors 

won't trust AI models when they don't know how they reach their decisions, especially in hard cases 

that decide patient results. AI researchers are working to make better systems that show doctors 

exactly how their AI models came to their conclusions. Our doctors need to understand where the AI 

system finds signals within the image and what basic methods it uses for some tasks. Currently, 

making medical AI that both works well and demonstrates its actions is hard, especially when using 

advanced deep learning systems [18]. 

Ethical Concerns and Regulatory Frameworks: Many serious moral problems occur when using 

AI technology in medical image work. A serious problem is that AI can learn wrong information 

straight from the data it uses to learn. If our training data only shows differences between different 

groups, the AI system might do a worse job with some groups when making health treatment 

suggestions. When an AI model is trained using mainly white male patient images, it might struggle 

to spot lung cancer correctly in women or individuals from different racial backgrounds. It instead 

may keep health differences between groups going instead of fixing those [19].  

AI needs to learn from different population groups in healthcare and test how well it works across all 

these populations to give equal care to everyone. A big moral concern is when people let AI 

technology do all the making decisions. Healthcare professionals must continue using their own 

thinking skills to interpret AI diagnosis results, even though AI helps them work faster and better. 

Putting too much trust in AI can make doctors forget their medical skills, keep them from spending 

much time with their patients, and let them miss watching what happens during treatment. Before AI 

tools enter healthcare practice, ethics rules must be followed to help doctors, not changes then. 

Potential Biases in AI Algorithms: AI systems carry biases throughout their entire life: starting when 

they're fed data, learning the patterns from that data, and all through their deployment and use. The 

problem here is your dataset lacks balanced inclusion of all groups when you prepare models, as we 

already talked about. If an AI system doesn't see patterns that matter to patient groups during 

diagnosis, they might get inferior treatment. The way medical images get interpreted and how labels 

get added to data can both cause biases. We must fix AI's disadvantages by making sure data sets 

match the range of our society while testing models for fair results constantly making sure patients 

get the correct healthcare from AI systems requires us to show how the models were created, checked, 

and proved accurate [20]. 
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APPLICATIONS AND FUTURE DIRECTIONS 

Medical workplaces are already using growing numbers of AI programs to help healthcare workers 

handle medical images and patient exams. In hospital X-ray and CT scan departments, AI systems 

are helping doctors search chest films for early signs of lung cancer. The AI models study images to 

determine where tumors are, informs what kind of cancer they are, and measures their dimensions 

and progression stage. In real hospitals, AI tools have helped radiologists work smarter by doing 

simple tasks for them. This lets them spend more time on difficult cases and run their entire workday 

more smoothly. 

Real-World Applications of AI in Clinical Settings: Artificial Intelligence helps medical 

professionals make better decisions by combining with modern tools called CDSS. In lung cancer 

diagnosis, these tools notify doctors when suspicious results show up, help decide on follow-up tests 

based on the images, and make disease predictions based on scans [21]. AI adding to CDSS makes 

medical professionals use data correctly, leading to faster medicine changes that work better. It also 

helps stop missed tests that can affect treatment plans. 

Integration of AI into Clinical Decision Support Systems (CDSS): When AI technologies start 

helping doctors make better treatment decisions, healthcare teams think its programs will lead to 

better care for patients [22]. The systems put together information from patients alongside AI results 

to help doctors make smarter choices. When checking for lung cancer, AI-based CDSS allows Doctors 

to find disease earlier and more accurately by linking radiology scans with patient statistics from other 

tests. AI tech alerts doctors in the moment about what they should do next. Data from patients drive 

the software to show which steps will help most. 

Potential Advancements in Hybrid AI Models Combining Imaging with Genetic Data: Using 

AI, scientists are creating new models that combine lung cancer signs in computer scans with genetic 

scan results to help find tumors better [23]. Combining genetic DNA tests, liquid biopsy results, and 

AI analysis of medical scans can get doctors a clearer view of how to help diagnosed patients. The 

technology learns to read scans for any abnormal areas, while genetics offers clues about what exact 

biologic changes caused the cancer. Combining these methods will help doctors give better diagnostic 

results, estimate how the disease will develop, and make tailored treatment options more accurate 

[24]. The latest technology helps AI doctors plan better medical management for each person by 

matching their health history and genes. Artificial Intelligence working alongside doctors can show 

them which treatments have the highest chance of helping each person with lung cancer, leading to 

better health outcomes for patients. 
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CONCLUSION 

Using AI to find lung cancer has changed how medical imaging works and how doctors treat diseases. 

During tests, AI using deep learning like CNNs showed better results than previous diagnosis methods 

by fixing common human problems: making mistakes, taking too long to find answers, and reading 

images differently. AI tools can diagnose correctly, results are always dependable, and we get results 

fast, all helping make treatment work better for patients. While AI is making progress, problems 

follow, like poor information quality, understanding the AI programs, and chatbots that can influence 

people unfairly plus legal problems.  

Despite facing difficulties right now, AI is already proving its power in helping doctors diagnose lung 

cancer better. AI technology is being added to tools doctors use to give them better information when 

making treatment decisions about patients. As technology improves, AI in cancer medicine will get 

better, especially when researchers combine medical scan results with patient genetic reports to design 

personalized treatment plans. Our improved understanding can help create better treatments that are 

uniquely tailored to each person's needs, starting a new era of exact treatment planning in blood cancer 

care. 
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