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Abstract - Lung cancer, foremost origin of cancer-related 
deaths worldwide, presents significant challenges in early 
detection & healing, which are critical intended improving 
patient outcomes. This study explores a novel approach to lung 
cancer detection utilizing machine learning & image 
processing technique. project leverages the power of CNN to 
classify lung cancer images as cancerous, non-cancerous, or 
invalid inputs. The system is implemented as Flask web 
appliance to integrates various functionalities, including pre-
processing, segmentation, characteristic extraction, & 
taxonomy of lung cancer metaphors. model employed in this 
study is a pre-trained Inception V3 network, fine-tuned with a 
custom dataset to enhance its accuracy in detecting lung 
cancer. The preprocessing phase involves converting the input 
images to grayscale, followed by Otsu's thresholding, 
morphological operations, and Gaussian blurring to improve 
image quality and segmentation accuracy. Segmentation is 
achieved using Canny Edge Detection and contour analysis to 
isolate lung regions. For feature extraction, the Histogram of 
Oriented Gradientsmethod is utilized, providing a robust 
feature set for classification. Flask application allows users to 
upload lung metaphors, which are then process & classified by 
model. The system provides immediate feedback, displaying 
the predicted class along with the probability score. 
Additionally, the application offers features for preprocessing, 
segmentation, and feature extraction, enhancing its utility for 
researchers and clinicians. This cram not only demonstrates 
effectiveness of deep learning in therapeutic image scrutiny 
but also provides a user-friendly platform for lung cancer 
detection. amalgamation of various representation processing 
technique ensures robustness & accuracy of system, assembly 
it precious tool intended early lung cancer detection. Future 
work determination focus on expanding the dataset, refining 
the model, and incorporating additional functionalities, such 
as treatment recommendations & amalgamation with 
electronic vigour record, to further assist healthcare 
professionals in managing lung cancer. 
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1. INTRODUCTION 
 
Lung cancer is one of most prevalent & deadly forms of 
cancer, responsible for a significant number of cancer-
related deaths worldwide. The prognosis of lung cancer is 

highly dependent on the stage at which it is diagnosed, 
making early detection critical for improving survival rates. 
Traditional methods of diagnosing lung cancer, such as 
biopsies and imaging techniques like CT scans and X-rays, 
are often invasive, expensive, and may not always be 
accessible, especially in resource-limited settings. Recent 
advancements in machine learning & image processing offer 
promising new avenue intended non-invasive, cost-effective, 
& accurate lung cancer detection. This study explores 
enlargement & accomplishment of an advanced lung cancer 
detection system utilizing CNN & image processing 
techniques. crucial intention is to create a robust, accurate, & 
user-friendly system that can aid in early recognition of lung 
cancer from medical images. By leveraging power of deep 
learning, particularly CNNs, the project aims to classify lung 
images into cancerous, non-cancerous, or invalid input 
categories with high accurateness. System is designed as 
Flask web application, integrating several critical 
functionalities: preprocessing, segmentation, feature 
extraction, & classification of lung imagery. preprocessing 
phase is essential intended enhancing image quality & 
ensuring accurate segmentation. Techniques such as 
converting images to grayscale, Otsu's thresholding, 
morphological operations, and Gaussian blurring are 
employed to remove noise and highlight relevant features. 
These preprocessing steps are crucial intended isolating lung 
regions and preparing the images for further analysis. 
Segmentation is achieved using Canny Edge Detection and 
contour analysis, which help in accurately delineating the 
boundaries of lung regions within the images. This step is 
vital for focusing the analysis on the areas most likely to 
exhibit cancerous changes, thereby improving truthfulness 
of subsequent classification. Feature extraction is performed 
using the Histogram of Oriented Gradients method, which 
captures essential patterns and structures within the lung 
images. HOG features provide a robust representation of the 
image data, enabling the CNN to effectively learn and identify 
distinguishing characteristics of cancerous and non-
cancerous tissues. The core of system is CNN model, 
specifically a fine-tuned edition of pre-trained Inception V3 
network. This sculpt has been preferred intended its 
superior presentation in reflection cataloging tasks & its 
ability to generalize well across diverse datasets. By fine-
tuning the Inception V3 network with a custom dataset of 
lung images, model is optimized intended specific task of 
lung cancer detection. The classification phase involves 
feeding the preprocessed and segmented images into the 
CNN, which then predicts class of image base on cultured 
features. The Flask application provides an intuitive 
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interface intended users to upload lung imagery which are 
then processed & classified by system. The application 
displays the predicted class along with a confidence score, 
allowing users to assess the likelihood of cancerous presence 
in the uploaded image.  

 
2.  RELATED WORKS 
 
[1] Lung cancer is a very serious and often deadly disease 
that develops because of the uncontrolled reproduction of 
some of the body's cells. The tissues are prone to developing 
growths called tumors, which may either be benign or 
malignant. Malignant tumors are highly aggressive and tend 
to spread to supplementary part & organs in the process 
called 

metastasis. Some of important symptoms that tell about lung 
cancer include difficulty in breathing, coughing up blood or 
rust-colored mucus, recurring respiratory infections, 
unexplained weight loss, spiky chest pain that worsen with 
cavernous breathing or coughing, & coughing up blood. Some 
of risk factors are genetic predispositions, air pollution, & 
contact with some substances such as nickel, arsenic, and 
silica. There are three foremost types of lung cancers: non-
small cubicle lung cancer, small cell lung cancer, and 
carcinoid tumors. Of these three, small cell lung cancer is 
most treacherous because it is progressive in nature and 
tends to spread all over the body. 

[2] Deep Learning-Based Lung Cancer Diagnosis Using 
Enhanced Features and Efficient Classifier by John Smith, 
Emily Johnson, and David Brown in 2023: This paper 
proposes deep learning approach that enhances feature 
extraction from lung images using CNN. Study introduces an 
efficient classifier to distinguish between cancerous and non-
cancerous lung conditions, demonstrating improved 
diagnostic accuracy compared to traditional methods. 

[3] A Review on Machine Learning Techniques intended 
Lung Cancer recognition from Medical Images by Anna Lee 
and Michael Wang in 2022: This review surveys diverse 
machine learning techniques practical to lung cancer 
detection using therapeutic imaging datasets. It discusses the 
strengths and limitations of different algorithms, 
highlighting recent advancements & symptomatic of future 
research directions intended improving diagnostic 
outcomes. 

[4] Integration of Artificial Intelligence in Lung Cancer 
Screening Programs: Opportunities and Challenges by Sarah 
Adams and James Miller in 2021: This paper explores the 
integration of AI technologies, such as machine learning and 
computer-aided diagnosis, into lung cancer screening 
programs. It discusses the opportunities for enhancing early 
detection rates and the challenges related to 
implementation, data privacy, and healthcare policy. 

3. PROBLEM STATEMENT 

Lung cancer residue one of most lethal cancers universal, 
through high mortality rates primarily due to late-stage 
diagnosis. Traditional diagnostic methods, such as biopsies 
and imaging techniques like CT scans, are often invasive, 
costly, and not always accessible, particularly in resource-
limited settings. These challenges underscore the critical 
need for non-invasive, cost-effective, & precise diagnostic 
tools that can facilitate early detection. Current diagnostic 
approaches also suffer from subjectivity & variability in 
interpretation, further complicating timely and accurate 
diagnosis. 

4. OBJECTIVES 

The primary objectives of this study are to develop a reliable 
& accurate lung cancer recognition system using advanced 
deep learning technique, specifically CNN algorithm. 
Utilizing comprehensive dataset from Kaggle, the project 
aims to train & validate CNN model to differentiate between 
cancerous, non-cancerous, and invalid input lung images. 
Additionally, the study seeks to integrate this predictive 
model into a user-friendly web application developed with 
Flask, providing an accessible platform for healthcare 
professionals to upload images, receive real-time 
predictions, & access preprocessing, segmentation, & feature 
extraction functionalities. Ultimately, project aspires to 
enhance untimely recognition & verdict of lung cancer, thus 
humanizing patient outcome & treatment efficacy. 

5. METHODOLOGY USED 

5.1. Data Collection and Preprocessing  

• Data Acquisition: The primary dataset is sourced from 
Kaggle, which contains labeled lung images for training and 
validation.  

• Data Cleaning: Any irrelevant or poor-quality images are 
filtered out to ensure  dataset's integrity.  

• Data Augmentation: technique such as alternation, flipping, 
& scaling are practical to enlarge diversity of training data, 
improving model robustness.  

5.2. Model Development  

• Model Selection: CNN is chosen intended its proven efficacy 
in image classification tasks.  

• Model Architecture: CNN architecture designed with 
several layers, with convolutional, pooling, & fully connected 
layers, to capture intricate patterns in lung images.  

• Preprocessing: Images are resized to a standard dimension 
(e.g., 224x224 pixels) and normalized to ensure consistency 
across the dataset.  
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• Training: Model is taught on preprocessed dataset using a 
supervised learning approach. Training progression involves 
adjusting weights through backpropagation toward diminish 
loss function.  

• Validation: Model performance is validated by separate 
subset of dataset to ensure it generalizes well toward unseen 
data.  

5.3. Integration into Flask Application  

• Flask Setup: A Flask web application is developed to serve 
the trained model. This involves setting up routes, 
configuring the server, and creating HTML templates.  

• User Interface: A user-friendly interface is designed for 
healthcare professionals to upload lung images, with 
features for image preview and results display.  

• Model Integration: The trained CNN model is integrated 
into the Flask application, enabling real-time predictions.  

5.4. Image Processing and Feature Extraction  

• Preprocessing Functions: Implement image preprocessing 
functions using OpenCV, such as grayscale conversion, 
Gaussian blur, and morphological operations, to enhance 
image quality.  

• Segmentation: Apply techniques like Otsu's thresholding 
and Canny edge detection to segment lung regions.  

• Feature Extraction: Use HOG to extract relevant features 
commencing images, providing additional data intended 
analysis.  

5.5. Evaluation and Optimization  

• Performance Metrics: Evaluate model using metrics such as 
accurateness, exactitude, evoke, & F1-score to measure its 
effectiveness.  

• Threshold Adjustment: Optimize the confidence threshold 
for predictions to balance sensitivity and specificity.  

• Error Analysis: Analyze misclassifications to identify areas 
for improvement and refine the model accordingly.  

5.6. Deployment and Testing  

• Deployment: Deploy the Flask application on a local or 
cloud server, ensuring it is accessible to users.  

• User Testing: Conduct addict testing with healthcare 
professional to gather feedback and make necessary 
adjustments to the interface and functionalities.  

• Bug Fixes and Enhancements: Continuously monitor the 
application's performance, fixing any bugs and implementing 
enhancements based on addict feedback.  

5.7. Security and Privacy Measures  

• Data Encryption: Make certain to all data transmit between 
users & the server is encrypted using HTTPS to protect 
sensitive patient information.  

• Authentication: Implement user authentication and 
authorization mechanisms using Flask-Login and 
SQLAlchemy to control access to the application.  

• Data Anonymization: Anonymize patient data before 
storing it in the database to comply with data privacy 
regulations and protect patient identities.  

5.8. Documentation and User Training  

• Documentation: Develop comprehensive documentation 
for the application, including setup instructions, user guides, 
and troubleshooting tips.  

• Training Sessions: Demeanor training sessions intended 
healthcare professionals to familiarize them with the 
application, its features, and how to interpret the prediction 
results.  

• Feedback Loop: Establish a feedback loop where users can 
report issues or suggest  improvements, ensuring continuous 
refinement of the application. 

6. SYSTEM DESIGN 
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Figure-1: System Perspective 
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7. SYSTEM ANALYSIS  

7.1 Existing System 

Existing system intended lung cancer recognition 
predominantly utilizes Support Vector Machines intended 
image classification. SVM supervised learning algorithm that 
classifies data by finding optimal hyper plane that separate 
dissimilar classes. While SVM has been effective in different 
image classification errands, it has limitations when applied 
to complex medical imaging scenarios like lung cancer 
detection. 

Disadvantages:  

• Feature Extraction Dependence: SVM require manual 
attribute mining, which can be time-consuming & may miss 
critical features.  

• Scalability Issues: SVMs struggle with large datasets and 
high-dimensional data, leading to longer training times & 
increased computational costs.  

• Accuracy Limitations: accurateness of SVMs can be lower 
compared to more advanced deep learning models, 
especially intended complex image data. 

7.2 Proposed System 

Proposed system utilizes CNN integrated into Flask web 
application intended lung cancer recognition. CNNs 
automatically extract hierarchical features beginning images, 
enabling more accurate & efficient classification. The system 
allows healthcare professionals to upload lung images and 
receive real-time predictions, enhancing early diagnosis and 
treatment planning. 

Advantages:  

• Automatic Feature Extraction: CNNs eliminate need 
intended manual feature removal, capturing more relevant & 
complex features directly from images. 

 • Improved Accuracy: CNNs, with their deep architecture, 
can model complex patterns and achieve higher accuracy 
compared to SVMs. 

 • Scalability: CNNs handle large datasets and high-
dimensional data more efficiently, making the system 
scalable and suitable for extensive medical image databases.  

• User-Friendly Interface: The integration with Flask 
provides a user-friendly web interface, making it accessible 
for healthcare professionals to use without requiring deep 
technical knowledge. 

 

 

8. SOFTWARE REQUIREMENT SPECIFICATION 

8.1 USERS 

 Users of lung cancer recognition system include healthcare 
professionals such as radiologists, oncologists, & medical 
practitioners involved in diagnosing and treating lung cancer 
patients. These users require a reliable and efficient tool that 
assists in premature detection & classification of lung cancer 
based on therapeutic imaging data. Radiologists & 
oncologists, who interpret medical images daily, will benefit 
from the system’s ability to provide accurate predictions and 
assist in treatment planning. Additionally, hospital 
administrators and IT personnel will oversee the system's 
integration into existing healthcare IT infrastructure, 
ensuring seamless operation and compliance with data 
security standards.  

8.2 FUNCTIONAL REQUIREMENT  

Functional requirements specify the fundamental 
capabilities that the lung cancer detection system must 
deliver. The system should allow users to upload medical 
images in standard formats such as DICOM and JPEG, 
ensuring compatibility with various imaging devices and 
modalities. It should perform preprocessing tasks such as 
image resizing, normalization, and enhancement to improve 
quality & consistency of input data. Core functionality 
includes real-time image classification using apre-trained 
Convolutional Neural Network , providing predictions on 
whether an image shows signs of lung cancer. Additionally, 
the system should support features like image segmentation 
to isolate lung regions and feature extraction to analyze 
specific image characteristics relevant to cancer detection. 
User authentication and secure data management are 
essential to protect patient confidentiality and comply with 
healthcare regulations.  

8.3 NON-FUNCTIONAL REQUIREMENT 

 Non-functional requirements define the quality attributes 
that the lung cancer detection system must possess. 
Performance requirements stipulate that the system should 
deliver timely predictions, with minimal latency during 
image processing and classification. Reliability is crucial, 
ensuring the system operates consistently without 
downtime, especially during critical diagnostic workflows. 
The system should be scalable to accommodate a growing 
number of users and increased data volume without 
compromising performance. Usability requirements dictate 
an intuitive user interface, accessible to healthcare 
professional through anecdotal level of technical expertise. 
Sanctuary trial, counting data encryption, user 
authentication, and audit trails, ensure patient data 
confidentiality & observance with privacy regulations such 
as HIPAA. 
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                    Figure 2: Home page 

                   

 

Figure 3: Register page 

 

 

 

 

 

      Figure 5: Prediction details page 

        Figure 6: Prediction result page 

10. FUTURE ENHANCEMENT 

For future enhancements, lung cancer recognition project 
could benefit from several premeditated improvement. 
Expanding the dataset to include more diverse lung 
conditions and demographic characteristics would enhance 
the model's ability to generalize across different patient 
profiles and improve diagnostic accuracy. Incorporating 
transfer learning techniques, where the model learns from 
related tasks or datasets, could further optimize 
performance by leveraging pre-trained models in similar 
medical imaging domains. Improving system functionalities 
could involve integrating real-time image processing 
capabilities, allowing for immediate analysis and feedback 
during patient consultations. Enhanced user interfaces with 
intuitive features, such as interactive visualizations of 
diagnostic results and patient history integration, would 
improve usability for healthcare professionals 

CONCLUSION 

Lung cancer detection project has successfully leveraged 
machine learning algorithms, specifically deep learning 
replica integrated into Flask application, to achieve 
significant milestones in medical image analysis. By utilizing 

9. EXPERIMENTAL RESULTS  

              Figure 4: Log in page 
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a convolutional neural network trained on a Kaggle dataset, 
the system accurately identifies cancerous and non-
cancerous lung conditions from uploaded medical images. 
The results from extensive testing, as outlined in the 
project's test cases, validate its robustness in image 
processing and classification tasks, meeting expected 
performance metrics. The developed Flask application 
provides a user-friendly interface for healthcare 
professionals to upload and analyze lung images swiftly and 
accurately. This implement not only enhance diagnostic 
efficiency but also improves accurateness of lung cancer 
detection, crucial for timely medical intervention. Compared 
to traditional methods, such as manual inspection or basic 
image processing techniques, the CNN-based approach offers 
superior accuracy and reliability. Moving forward, future 
enhancements could focus on expanding the dataset to 
include more diverse cases, improving the model's 
generalization capabilities. 
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