
 

 

  



              ISSN 2321-2152 

                www.ijmece.com  

              Vol 13, Issue 1, 2025 

 

 
 

704 

LUNG CANCER PREDICTION USING MACHINE 

LEARNING 

1 Dr.V.Krishna,, 2 R. Manasa, 3N. Swaran, 4M. Hemanth Shiva Naidu, 5 M. Reshma. 
1Professor, Department of CSE(DS), TKR College of Engineering and Technology. 

vkrishna@tkrcet.com  
2,3,4,5 B. Tech (Scholar), Department of CSE(DS), TKR College of Engineering and Technology. 

manasarallagudem@gmail.com , nernalaswaran8104@gmail.com , hemanthshivanaidu@gmail.com , 

mallepallyreshma@gmail.com . 

 

ABSTRACT 

 Lung cancer remains one of the leading 

causes of cancer-related deaths world wide, 

emphasizing the critical need for early and 

accurate diagnosis. Traditional diagnostic 

methods, including imaging and biopsy, are 

often invasive, time-consuming, and 

dependent on the subjective interpretation of 

radiologists. To address these challenges, 

machine learning techniques are used for the 

prediction and detection of lung cancer from 

medical imaging data. Lung cancer 

prediction aims to identify individuals at 

high risk before the disease develops. By 

utilizing advanced technologies such as 

machine learning and genetic analysis, 

predictive models can significantly improve 

early detection and intervention strategies. 

We are developing a helpful support system 

using the CNN algorithm and deep learning 

techniques, to predict lung cancer 

efficiently. Early diagnosis greatly 

contributes to health and reduces the 

mortality rate associated with this condition. 

This offer aims to address the issue 

effectively. Such systems can help 

individuals get timely treatment. 

 KEYWORDS: Integrity checking, 

Cryptographic Technology, Secure data 

Storage, Cloud Computing. 

1.INTRODUCTION 

Lung cancer is one of the leading causes of 

cancer-related deaths worldwide. According 

to the World Health Organization (WHO), 

lung cancer accounts for approximately 18% 

of all cancer deaths globally. Despite 

advancements in medical research and 

treatments, the early detection of lung cancer 

remains a significant challenge. Traditional 

methods of diagnosing lung cancer, such as 

biopsy, CT scans, and X-rays, have 

limitations related to accuracy, cost, and the 

timely identification of the disease. Machine 

learning (ML) has emerged as a promising 

tool for addressing these challenges. By 

leveraging large datasets of medical 

information, patient history, and clinical 

features, ML algorithms can assist in 

diagnosing lung cancer at early stages, 

thereby improving treatment outcomes and 

survival rates.  
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The ability to predict lung cancer in its early 

stages holds the potential to revolutionize 

the way this deadly disease is managed. 

Machine learning models, especially deep 

learning techniques, have the capability to 

analyze complex patterns in imaging data, 

clinical parameters, and genetic information, 

thereby improving early diagnosis and 

prognosis predictions. The use of ML can 

potentially lead to the development of more 

efficient and cost-effective diagnostic 

systems that can be deployed in hospitals, 

medical institutions, and even mobile health 

applications. This research aims to explore 

how machine learning techniques can be 

used to predict lung cancer, thereby 

facilitating early detection and offering a 

more efficient means of diagnosis. 

2.RELATED WORK 

Numerous studies have explored the 

application of machine learning in the early 

detection and prediction of lung cancer. One 

of the earliest and most notable works in this 

area is by Sharma et al. (2015), who applied 

various machine learning algorithms, such 

as decision trees and random forests, to 

predict lung cancer based on clinical data. 

Their findings demonstrated that these 

models could provide significant insights 

into the risk factors for lung cancer, 

although the accuracy was relatively limited. 

Another key study by Ding et al. (2018) 

employed support vector machines (SVMs) 

and neural networks for lung cancer 

diagnosis using clinical data.  

Their approach showed promising results in 

classifying lung cancer patients, with SVMs 

achieving an accuracy of 85%. In a more 

recent study by Lee et al. (2020), deep 

learning techniques were applied to analyze 

CT scan images to predict lung cancer. The 

study employed convolutional neural 

networks (CNNs) to analyze medical 

images, achieving an accuracy of over 90%, 

which was a significant improvement over 

previous methods. Other studies, such as the 

one by Bhattacharya et al. (2019), have 

utilized ensemble learning techniques to 

improve the prediction of lung cancer. They 

combined the outputs of multiple machine 

learning models, resulting in a more robust 

prediction system. A study by Zhang et al. 

(2021) explored the use of deep learning 

techniques, such as long short-term memory 

(LSTM) networks, to predict lung cancer 

survival rates. Their model demonstrated 

excellent performance in predicting the 

prognosis of lung cancer patients using 

clinical and genetic data. In addition to these 

approaches, researchers have also worked on 

integrating electronic health records (EHRs) 

and medical imaging data for a more 
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comprehensive prediction model. This 

combination of structured clinical data and 

unstructured imaging data has led to the 

development of hybrid machine learning 

models that can make highly accurate 

predictions. 

3.LITERATURE SURVEY 

Machine learning models, especially deep 

learning algorithms, have gained immense 

popularity in the field of medical 

diagnostics. The application of these models 

to predict and diagnose lung cancer has been 

widely studied, with a growing body of 

literature on their effectiveness. A number of 

studies have focused on using medical 

imaging data, such as CT scans, chest X-

rays, and MRI scans, to identify tumors and 

lesions associated with lung cancer. For 

instance, an important study by Esteva et al. 

(2017) demonstrated that deep convolutional 

neural networks (CNNs) could classify 

images from medical scans with an accuracy 

comparable to that of radiologists. This 

research laid the groundwork for using deep 

learning in detecting lung cancer from CT 

scans. Furthermore, Nguyen et al. (2019) 

used machine learning algorithms to identify 

lung cancer from chest X-rays, achieving 

high accuracy in identifying malignant 

lesions. Studies by Zhang et al. (2020) have 

also incorporated multi-modal data, 

including imaging and genetic data, to 

improve the prediction of lung cancer. Their 

work involved combining genetic markers 

and clinical data with image data for more 

accurate predictions, demonstrating the 

power of hybrid models. Additionally, 

machine learning models have been used to 

predict patient survival, analyze risk factors, 

and forecast the effectiveness of treatment 

plans. This comprehensive approach enables 

early intervention, improving outcomes for 

patients. Researchers like Yu et al. (2021) 

focused on improving model interpretability, 

making predictions easier for clinicians to 

understand and apply in real-world 

scenarios. Meanwhile, works by Liu et al. 

(2021) combined image features with patient 

medical history to increase model robustness 

and reduce the risk of misdiagnosis. 

4.METHODOLOGY 

The methodology for lung cancer prediction 

using machine learning typically involves 

several steps, including data collection, data 

preprocessing, feature selection, model 

training, evaluation, and deployment. 

Initially, data from various sources, such as 

medical records, radiology images, and 

patient histories, is collected. This data can 

come from various formats, including 

structured data (e.g., age, gender, smoking 

history, and genetic information) and 

unstructured data (e.g., CT scans or X-ray 

images). Data preprocessing is essential to 

ensure that the input data is clean, 

normalized, and formatted appropriately for 

machine learning algorithms. Preprocessing 

steps include handling missing data, 

encoding categorical variables, and 

normalizing numerical values. Feature 

selection is the next step, where the most 

relevant features for predicting lung cancer 

are chosen. This can be achieved using 

techniques such as Recursive Feature 

Elimination (RFE), principal component 

analysis (PCA), or mutual information-based 

methods. Once the data is preprocessed and 

relevant features are selected, the next step 
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is model training. Common machine 

learning algorithms used for this purpose 

include decision trees, random forests, 

support vector machines (SVMs), k-nearest 

neighbors (KNN), and neural networks. A 

deep learning model, such as convolutional 

neural networks (CNNs), may also be used, 

especially when working with medical 

images like CT scans. During the training 

phase, the model is fed with a labeled 

dataset (i.e., patients diagnosed with or 

without lung cancer) and is optimized using 

an appropriate loss function and 

optimization algorithm. After training, the 

model is evaluated using a separate test set 

to assess its accuracy, precision, recall, and 

F1 score. Cross-validation techniques such 

as k-fold cross-validation may be used to 

avoid overfitting and ensure that the model 

generalizes well to new data. Finally, once 

the model achieves satisfactory 

performance, it can be deployed in clinical 

settings for real-time prediction. The model 

may be integrated into existing hospital 

systems or as part of a mobile application to 

provide doctors and healthcare providers 

with a decision-support tool for diagnosing 

lung cancer. 

5.PROPOSED SYSTEM 

The proposed system for lung cancer 

prediction using machine learning aims to 

integrate various data sources, including 

clinical, demographic, and radiological data, 

to improve the accuracy and timeliness of 

predictions. The system will leverage state-

of-the-art deep learning algorithms, such as 

CNNs for analyzing CT scans, and 

traditional machine learning models like 

SVMs and random forests for clinical and 

demographic data.  

The goal is to create an integrated system 

that can process both types of data to 

provide more comprehensive predictions. 

For imaging data, the system will use CNNs 

to automatically extract relevant features 

from CT scans or chest X-rays. The images 

will be preprocessed by normalizing, 

resizing, and enhancing them for better 

model training. For clinical and 

demographic data, the system will use 

algorithms like random forests or support 

vector machines to model the relationship 

between the features and the likelihood of 

lung cancer. 

 These models will then be integrated to 

provide a final prediction, which can be used 

to classify patients into high or low-risk 

categories. In the proposed system, the 

prediction process will involve two stages: 

one for clinical data and another for imaging 

data. The outputs from both stages will be 

combined to provide a comprehensive 

diagnosis. The final system will also provide 

a confidence level for each prediction, 

helping clinicians in decision-making. 

Additionally, the system will be designed to 

continuously learn and adapt as new patient 

data becomes available, improving its 

predictive accuracy over time. 

6.IMPLEMENTATION 

The implementation of the proposed system 

will involve several stages, including system 

design, data collection, preprocessing, model 

training, and evaluation. The system will be 

developed using Python, utilizing libraries 
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such as TensorFlow, Keras, and Scikit-learn 

for machine learning and deep learning 

tasks. The system will first collect data from 

hospital databases, including patient 

demographics, medical histories, and 

imaging data. The data will be preprocessed 

to handle missing values, normalize 

numerical features, and convert categorical 

data into suitable formats for machine 

learning models. For the deep learning 

portion of the system, we will use CNNs to 

process CT scans and X-rays. 

 

 These models will be trained on large 

labeled datasets and will use transfer 

learning, fine-tuning pre-trained models like 

ResNet or VGG16. The clinical data will be 

processed and modeled using traditional 

machine learning algorithms such as random 

forests, gradient boosting machines (GBMs), 

and support vector machines (SVMs). These 

models will be trained to predict the 

likelihood of lung cancer based on the 

available clinical data. Once the models 

have been trained and evaluated on separate 

test datasets, they will be integrated into a 

unified system. The system will output a 

classification indicating whether a patient is 

at high or low risk for lung cancer. A 

graphical user interface (GUI) will be 

developed to allow clinicians to input patient 

data and receive predictions. 

7.RESULT AND DISCUSSION 

After implementing the system, it will be 

tested on a variety of datasets to assess its 

performance. The primary metrics for 

evaluation will include accuracy, precision, 

recall, and F1 score. For imaging data, the 

accuracy of the CNN models will be 

evaluated based on how well they identify 

lung cancer-related features in CT scans or 

X-ray images. For clinical data, the 

performance of the machine learning models 

will be assessed in terms of predicting the 

presence or absence of lung cancer based on 

patient demographics and medical history. 

The final model will be evaluated using 

cross-validation to ensure that it generalizes 

well to new, unseen data. Based on 

preliminary tests, we expect that the hybrid 

model, combining both imaging and clinical 

data, will achieve higher accuracy than 

models that use only one type of data. 

Furthermore, the model's real-time 

prediction capabilities can improve the 

efficiency of diagnosis and treatment, aiding 

healthcare providers in making more 

informed decisions. We anticipate that the 

system will significantly reduce the time and 

cost involved in diagnosing lung cancer, 

leading to better outcomes for patients. 

8.CONCLUSION 

In conclusion, the proposed system for 

predicting lung cancer using machine 

learning techniques offers a promising 

approach to improve early detection and 

diagnosis. By leveraging both clinical and 
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radiological data, the system aims to provide 

more accurate and reliable predictions. 

Machine learning models, particularly deep 

learning models such as CNNs, have shown 

great potential in analyzing medical images 

and extracting important features that are 

difficult to detect manually. When combined 

with clinical data, these models can 

significantly enhance the predictive 

capabilities of existing diagnostic tools. The 

system has the potential to be integrated into 

clinical practice, offering doctors an 

additional decision-support tool for lung 

cancer diagnosis. Future work can focus on 

improving the system's adaptability by 

incorporating more diverse datasets, 

improving the model's interpretability, and 

refining the user interface for easier 

integration into clinical workflows. 

9.FUTURE SCOPE 

The future scope of this research includes 

expanding the system to incorporate 

additional data sources, such as genetic data, 

to further improve the accuracy of 

predictions. Additionally, advancements in 

artificial intelligence and machine learning, 

such as reinforcement learning, could be 

explored to make the system more adaptive 

and capable of learning from new data in 

real-time. There is also potential to develop 

a mobile version of the system that can be 

used by healthcare professionals in remote 

or under-resourced areas, improving 

accessibility. Finally, integrating the system 

with cloud-based platforms could enable 

seamless data sharing and collaboration 

among healthcare providers worldwide, 

facilitating faster diagnoses and better 

management of lung cancer cases. 
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