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Abstract- Lung cancer continues to be one of the most 

common causes of cancer death, and early diagnosis is 

key to enhancing survival rates. Conventional 

diagnostic approaches, like visual inspection of CT 

scans, are labor-intensive and susceptible to errors. 

This work proposes a deep learning-based automated 

lung cancer detection system using Convolutional 

Neural Networks (CNNs) to assess CT scans. The 

developed model is trained on labelled data to detect 

and classify lung nodules as benign or malignant. 

Preprocessing methods, including denoising and 

augmentation, are employed to enhance image quality 

and training data, respectively, and to improve 

detection accuracy. The system also includes an 

interface that connects to a cloud server, enabling 

clinicians to upload CT scans and get real-time results. 

This enhances user-friendliness and facilitates the 

system's use in areas lacking medical expertise. Our 

experimental findings reveal that the model attained an 

accuracy of 94.36% on test data, suggesting that it is 

capable of accurately detecting lung nodules, with high 

precision and recall. The developed system can help 

medical professionals in early diagnosis, reduce their 

burden, and enhance clinical decision-making.  

 

Index terms- Lung Cancer, Deep Learning, 

Convolutional Neural Networks (CNN), Medical 

Imaging, CT Scan Classification, Automatic Diagnosis, 

Computer-Aided Detection (CAD), Early Cancer 

Diagnosis, Artificial Intelligence in Medicine. 

 

I. INTRODUCTION 

 

Lung cancer is a significant public health issue owing 

to its mortality and the challenges in early diagnosis. 

Its rise in incidence can be attributed to smoking, air 

pollution and occupational hazards. Early detection is 

crucial for successful treatment but the current 

diagnostic process is largely dependent on manual 

analysis of computed tomography (CT) and X-ray 

images. This approach is slow, and can be error-

prone due to variations in radiologist expertise. 

Skilled professionals are hard to come by in many 

health care systems, particularly in developing 

countries. Meanwhile, the amount of medical images 

is increasing dramatically, further straining the health 

care system. Conventional screening and diagnostic 

system may suffer from issues of accuracy, 

scalability and accessibility. In this paper, we propose 

a deep learning-based lung cancer detection system. 

The proposed system uses Convolutional Neural 

Networks (CNNs) to automatically detect lung 

nodules from CT scan images. The system 

incorporates image preprocessing, feature extraction 

and classification to provide an end-to-end diagnostic 

system. The system uses Convolutional Neural 

Networks (CNNs) to accurately identify lung cancer 

nodules from CT scan images. The system combines 

image preprocessing, feature extraction and 

automated classification in a single framework for 

accurate diagnosis. The use of Python-based deep 

learning algorithms and secure database solutions 

guarantees effective data processing and diagnostic 

traceability. This system offers the benefit of 

assisting medical decision making by incorporating 

faster and more consistent analysis thereby reducing 

work load. By leveraging contemporary deep 

learning technologies and medical imaging, the 

proposed system seeks to improve lung cancer early 

detection, efficiency in medical practice and to assist 

in the creation of smart and innovative health care 

systems.The aim of this system is to support medical 

professionals by offering more efficient and reliable 

analysis, which in turn enhances early detection and 

work load reduction. 

 

II. LITERATURE SURVEY 

 

There's been rapid advancement in using deep 

learning methods for lung cancer detection from 

medical data. Most research involves the detection of 

lung nodules from CT and chest X-ray images and 

the classification of these nodules as benign or 

malignant. 

[1] CNN approaches have been extensively used for 

feature learning and classification. Although these 

models are accurate, they often need extensive pre-

processing and large sample sizes. Some studies have 

used multi-view CNNs to enhance classification 

accuracy, but these methods can be more complex.  
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[2] Transfer learning with pre-trained models like 

VGG and ResNet have also been used to enhance 

learning with small datasets. These methods 

demonstrate good performance but can be vulnerable 

to image quality and noise. Hybrid approaches that 

incorporate CNNs with other types of classifiers have 

also been explored, achieving higher accuracy but at 

the expense of system complexity. 

[3] used pre-trained deep neural networks (VGG and 

ResNet) to classify lung cancer, with better results on 

small datasets. However, the models were sensitive 

to noise and imaging protocol variations. Another 

study, Kumar et al.  

[4] used a hybrid deep learning approach with CNN 

and SVM classifiers which although exhibited 

improved classification accuracy, the system became 

more complex and required longer training time. In 

terms of automation and clinical workflows, Liu et al.  

[5] proposed a computer-aided diagnosis (CAD) 

system to support radiologists. Although successful 

in a controlled environment, it is limited in 

implementation due to the need for expensive 

equipment and a selected dataset More research.  

[6] demonstrates the need for better generalizability 

of many models on a variety of real-world datasets. 

From this research, it is clear that while deep learning 

models have demonstrated high potential for lung 

cancer diagnosis, issues such as computational 

efficiency, reliance on high-quality images and 

scalability need to be addressed to enable enhanced 

and scalable diagnostic systems. 

 

Table 1. Development overview of prior work 

Author(s) & Year Title / Focus 
Methodology / 

Tools 
Key Findings Limitations 

Jin, Q., Meng, Z., 

Pham, T.D., et al., [1], 

(2020) 

Lung Nodule 

Detection Using 

CNN-Based Feature 

Learning 

CNN-based 

feature extraction, 

CT image analysis 

Improved 

sensitivity for 

small lung 

nodules 

Sensitive to noise 

and low-resolution 

images 

Alakwaa, F.M., 

Nassef, M., Badr, A., 

[2], (2021) 

Lung Cancer 

Detection Using 

Deep Transfer 

Learning 

Transfer Learning 

(VGG16, 

AlexNet), CNN 

High accuracy 

with limited 

training data 

Overfitting risk 

and reduced 

generalization 

Abbas, A., 

Abdelsamea, M.M., 

Gaber, M.M., [3], 

(2022) 

Deep CNN for Lung 

Cancer Classification 

CNN, Image 

Segmentation and 

Classification 

Reliable 

malignant vs 

benign 

classification 

High training time 

and computational 

cost 

Rahman, T., 

Chowdhury, M.E.H., 

Khandakar, A., et al., 

[4], (2023) 

Robust Lung Cancer 

Detection Using 

Deep CNN 

CNN with data 

augmentation 

techniques 

Improved 

robustness across 

datasets 

Dependent on 

image quality 

Li, H., Zhang, J., Liu, 

Y., et al., [5], (2024) 

Attention-Based 

Deep Learning for 

Lung Cancer 

Detection 

Attention 

Mechanism + 

CNN, CT imaging 

Enhanced feature 

focus and 

detection 

accuracy 

Increased model 

complexity 

Kumar, A., Singh, P., 

Verma, S., [6], (2025) 

Hybrid Deep 

Learning Model for 

Early Lung Cancer 

Detection 

CNN + 

Transformer-

based architecture 

 

Improved early-

stage cancer 

detection 

 

High memory 

usage; requires 

advanced 

hardware 

 

III. TECHNOLOGY USED 

 

The proposed platform is implemented using cutting-

edge technologies for efficiency, scalability and 

reliability. TensorFlow and PyTorch are used to 

develop deep learning models, which allow for the 

construction of CNN architectures. OpenCV and 

Simple ITK are used to preprocess and enhance 

images, including normalization and denoising. The 

server-side is implemented in Python and Django, 

which supports secure data management and API 

calls. Data on patients and CT scans are maintained 



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002 

IJIRT 200436            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  1732 

in databases like PostgreSQL and SQLite for 

consistency and reliability. A user-friendly web 

interface is built using HTML, CSS and JavaScript, 

enabling upload of CT scans and display of reports. 

This approach provides user-friendliness with 

security . Diagnostic Report: Once the analysis is 

complete, the system produces a report, which 

includes information about the nodules found, the 

classification (benign or malignant), and the risk 

score. It is presented in a clear and readable format. 

e. Report Delivery System: The diagnostic report is 

delivered to the medical professional through the 

secure front-end, enabling quick and efficient access 

to patient information. f. Optional Analytics Module: 

The system can be integrated with predictive 

analytics software to track the patient's history, 

disease progress, and provide AI-based 

recommendations for early diagnosis and treatment. 

 

System Architecture 

System Architecture The Lung Cancer system is built 

with a streamlined process to ensure detection, 

storage and reporting of the results for accurate 

diagnosis. The process is as follows: a. CT Scan 

Upload: CT scans are uploaded to the web portal. 

This performs data validation and securely 

communicates with the system's back-end. Data 

Storage: CT scans and patient data is stored in the 

database. The integrity, security and availability of 

data is maintained. This enables accurate diagnostic 

predictions. Report Generator: After processing, a 

report is generated, detailing the detected lung 

nodules, their classification (benign or malignant) 

and risk assessment. The report is displayed in a 

relevant manner. Diagnostic Report Deliverer: The 

diagnostic report is sent to the doctor using a secure 

front-end system, giving doctors timely and accurate 

diagnosis. Optional Analytics Module: The tool can 

be connected to predictive analytics tools to monitor 

patients' data, disease progression and offer AI-based 

predictions for early diagnosis and treatment. System 

Architecture & Data Flow. 

 

IV. PROPOSED WORK 

 

Proposed Methodology: The approach involves a 

series of steps which improve the accuracy detection 

and classification of lung nodules in CT scans. The 

process is a linear process, where scans are acquired, 

pre-processed, then analyzed using deep learning 

models with the system automatically generating 

reports. Our system integrates advanced medical 

image processing techniques with deep learning 

inference for accuracy and efficiency. 

STEP 1. Data Collection: CT scan images are 

obtained from medical databases. imaging systems or 

uploaded by medical practitioners through a secure 

website. These scans carry crucial information used 

to detect lung nodules and predict cancer. 

STEP 2. Data Storage and Verification: Scans and 

patient information are securely stored in a database. 

Data verification guarantees the validity and 

authenticity of scans, preventing corrupt or invalid 

scans being subjected to analysis.  

STEP 3. Preprocessing and Contrast Enhancement: 

Scans are preprocessed using OpenCV and 

SimpleITK library for normalization, denoising and 

enhancement. This helps to enhance features for 

successful nodule detection by deep learning 

algorithms. 

STEP 4. Nodule Detection and Classification: Deep 

learning algorithms (such as CNNs or hybrid models) 

detect and classify the nodules as malignant or 

benign. Sophisticated algorithms provide high 

sensitivity and specificity, reducing false negatives 

and false positives. 

STEP 5. Automated Report Generation: Once 

classification is complete, an automated diagnostic 

report is generated, listing the detected nodules, their 

size, position and risk level. This report is designed 

to be easily understood by healthcare professionals. 

STEP 6. Report and Feedback: Reports are 

transmitted to the front-end interface for health 

professionals. Audit logs and feedback mechanisms 

are provided to ensure traceability, transparency and 

accountability. 

STEP 7. Continuous Model Improvement: The 

system undergoes iterative improvements by 

periodically retraining the models with additional CT 

scans, improving accuracy and minimizing 

misclassifications. The system can also be extended 

to integrate predictive analytics, electronic health 

record (EHR) systems and AI decision support 

systems. 

Violation Detection: The Lung Cancer Detection 

System includes a deep learning engine that 

combines CNNs (and hybrid models) with 

sophisticated image processing, to automatically 

identify and segment lung nodules in CT scans. Each 

case is validated against clinical criteria for accuracy 

and a clinical report is produced. The system covers 

the following types of analyses: a. Nodule Detection: 

The system detects lung nodules through CT scans 

using convolutional neural networks to analyse 
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individual CT slices. Features such as size, shape and 

position are evaluated to distinguish nodules from 

other lung structures. Identified nodules are marked 

for visualisation by doctors. b. Malignant or Benign: 

The system can determine whether nodules are 

benign or malignant based on deep learning models 

trained on annotated data. It considers texture, 

density, shape and returns a score representing the 

likelihood of malignancy. c. Early-Stage Detection: 

The system aims to detect nodules in their early 

stages for better treatment. Using new feature 

extraction and attention-based CNN blocks, micro 

and subtle nodules are detected and highlighted for 

examination. d. Patient History & Risk Assessment: 

The system uses current scans and prior scans (if 

available) to track nodule growth and change. It 

provides a risk score, incorporating factors such as 

size, growth, and clinical factors to help determine if 

further action is required. e. Audit and Transparency: 

Diagnostic results, model predictions and patient 

scan history are logged in a database. This provides 

transparency, accountability and enables medical 

experts to examine evidence for diagnostic 

conclusions. 

 

V. RESULT 

 

Our system was tested using a variety of CT images. 

Our model had an accuracy of 94.36%, indicating it 

was accurate in detecting lung nodules. The precision 

of 92.87% suggests the model was able to correctly 

detect most nodules. The model has a recall of 

89.42%, which indicates its ability to detect true 

positive cases, including early nodules. The model 

also had a mean average precision of 90.15%, which 

is the average precision over a range of image 

conditions. Although the model is effective, there 

were slight errors made in cases with very small 

nodules or poor image quality. This indicates the 

system can be a valuable tool in aiding radiologists in 

diagnosis. Overall, the model maintains stability 

across varying scan qualities and slice thicknesses, 

achieving a mean average precision (map) of 90.15%, 

indicating consistent detection and classification 

performance across diverse datasets. These results 

show that the system is a viable and reliable tool for 

automated lung cancer detection, assisting 

radiologists in early diagnosis and supporting clinical 

decision-making with high accuracy and 

interpretability. 

 

VI. CONCLUSION AND FUTURE SCOPE 

We have proposed a deep learning lung cancer 

detection system that automatically processes CT 

images. CNN models are used to detect and classify 

lung nodules, eliminating the need for human 

intervention. It helps to streamline diagnosis and 

enables early detection, which is essential for 

successful treatment. The cloud architecture also 

increases its accessibility, making it a viable option 

for resource-poor setups. Future Scope: Although the 

system as it stands offers good potential, it can be 

improved in the following ways: 

a) Integration with Other Medical Images- Add 

support for PET scans, X-rays, and patient history for 

enhanced diagnosis and risk stratification.  

b) Cloud-Based Analytics- Process patient scans in 

the cloud to perform predictive modeling, 

population-based analysis and enable real-time 

clinical collaboration.  

c) Edge Computing- Deploy detection on hospital 

servers or edge devices for real-time, local processing 

and avoid dependence on central processing units.  

d) Multilingual Interface - Support different 

languages to allow global use by healthcare 

professionals.  

e) Blockchain for Data Security - Use blockchain to 

protect patient data, providing secure storage for 

scans, reports, and audit trails. 

f) International Readiness - Adapt the system to 

various healthcare practices, imaging technologies, 

and regulatory frameworks for worldwide 

deployment. 
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