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I. Abstract: 

Lung cancer remains a leading cause of cancer-related mortality worldwide, emphasizing the critical need for 

accurate prediction and early detection methods. In recent years, Convolutional Neural Network (CNN) models 

have emerged as powerful tools for medical image analysis, showing promising results in various diagnostic 

tasks. Building upon previous research utilizing Artificial Neural Network (ANN) models, this paper presents 

an in-depth investigation into the application of CNN models for lung cancer prediction using medical imaging 

data. Leveraging insights from previous ANN-based approaches, we propose novel CNN architectures and 

explore advanced techniques to enhance predictive performance. Through rigorous experimentation and 

evaluation, our study demonstrates the effectiveness of CNN models in accurately predicting lung cancer from 

computed tomography (CT) scan images. We also discuss the potential clinical implications and future 

directions for leveraging deep learning methods in lung cancer prediction and diagnosis. 
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II. Introduction: 

With the change in lifestyle, fast foods and lack of exercise, humans are experiencing many life-threatening 

diseases. Cancer is one of the life-threatening diseases, which is left unattended on early stage may lead to 

death. There are high mortality rates registered due to cancer, in which Lung tumours are the highest registered 

mortality rates. According to the International Agency for Research on Cancer Statistics, there are 1.8 million 

mortality cases around the world due to lung cancer disease. The rate of human loss can be minimal when the 

identification of disease is at early stages and diagnosed it can save many lives. Cancer causes due to unusual 

growth of cells and tissues leads to nodules in the lung. Based on the cell characteristics lung tumours is 

categorized as two types, one is non-small cell (NSC) and small cell lung cancer. NSC lung tumour types are the 

main cause of death around 85% to 90%. 

Early detection and timely intervention are crucial for improving patient outcomes and reducing mortality 

associated with lung cancer. Medical imaging, particularly computed tomography (CT) scans, offers valuable 

insights into lung cancer diagnosis and prediction. Recent advancements in deep learning techniques, 

particularly Convolutional Neural Networks (CNNs), have shown promising results in automating the analysis 

of medical images and assisting clinicians in diagnostic tasks. Building upon the foundation laid by previous 

studies utilizing Artificial Neural Network (ANN) models, this paper investigates the application of CNN 

models for predicting lung cancer from CT scan images. 
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III. Literature Review: 

Previous research in lung cancer prediction has predominantly focused on machine learning approaches, 

including ANN models. These studies have demonstrated the potential of machine learning techniques in 

analysing medical imaging data and predicting lung cancer with high accuracy. However, CNN models, with 

their ability to automatically learn hierarchical representations of features directly from raw pixel data, offer 

several advantages over traditional machine learning methods. By leveraging convolutional layers and 

hierarchical feature extraction, CNNs can capture complex spatial patterns and improve predictive performance 

in medical image analysis tasks. 

 

 

IV. Methodology: 

Deep learning, a subset of machine learning, operates by employing multiple layers within neural networks to 

tackle complex tasks autonomously, without human intervention. These algorithms are renowned for their 

capacity to learn intricate patterns and representations from raw data, making them ideal for handling 

challenging machine learning problems. Various types of neural networks, including Artificial Neural Networks 

(ANN), Convolutional Neural Networks (CNN), and Recurrent Neural Networks (RNN), are tailored to address 

specific datasets and problems, further amplifying the versatility of deep learning methodologies. 

A. Modules Used: 

• Pandas: This library facilitates the loading of data frames into a 2D array format, offering an array 

of functions to streamline analytical tasks. Pandas is instrumental in data manipulation and preprocessing, 

enabling seamless data handling and analysis in a unified environment. 

• NumPy: Renowned for its efficiency, NumPy arrays are adept at executing large-scale computations 

swiftly. This library serves as a cornerstone for numerical operations, empowering rapid processing of vast 

datasets within the deep learning pipeline. 

• Matplotlib: As a visualization tool, Matplotlib aids in the creation of informative plots and graphs, 

enabling researchers to visualize and interpret data trends effectively. Matplotlib enhances data understanding 

and facilitates insightful analysis through visual representations. 

• Scikit-learn: This comprehensive module encompasses a plethora of pre-implemented functions 

tailored for data preprocessing, model development, and evaluation. Scikit- learn streamlines the machine 

learning workflow, offering a rich assortment of tools for model training, validation, and performance 

assessment. 

• OpenCV: Focused on image processing and manipulation, OpenCV is an invaluable resource for 

handling and processing medical imaging data. Its robust functionality facilitates tasks such as image resizing, 

filtering, and feature extraction, essential for deep learning applications in medical imaging. 

• TensorFlow: As an open-source library, TensorFlow is pivotal in executing machine learning and 

artificial intelligence tasks. Its extensive suite of functions empowers developers to achieve complex 

functionalities with concise lines of code. TensorFlow is renowned for its flexibility and scalability, making it a 

preferred choice for deep learning projects. 

• Keras: Serving as a Python interface for artificial neural networks, Keras is an open- source software 

library that fosters rapid experimentation with deep neural networks. Compatible with TensorFlow, Keras 

prioritizes user-friendliness, modularity, and extensibility, offering a seamless development experience for deep 

learning practitioners. With its versatile architecture, Keras facilitates the creation and training of neural 

network models with unparalleled ease, propelling advancements in deep learning research and applications. 
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B. Data collection and Preprocessing: 

 

In this study, we utilize a publicly available dataset comprising annotated CT scan images of patients with and 

without lung cancer for training and evaluation purposes. We converted the given images into NumPy arrays of 

their pixels after resizing them because training a Deep Neural Network on large-size images is highly 

inefficient in terms of computational cost and time. For this purpose, we used the OpenCV library and NumPy 

library of python to serve the purpose. Also, after all the images are converted into the desired format, we split the 

images into training and validation data so, that we can evaluate the performance of our model. 

 

C. ML MODELS 

Convolutional Neural Network: 

The primary machine learning algorithm utilized in the proposed system for lung cancer prediction is the 

Convolutional Neural Network (CNN). CNNs are a class of deep learning models specifically designed for 

analysing visual data, making them well-suited for medical image analysis tasks such as lung cancer prediction 

from CT scan images. CNNs consist of multiple layers, including convolutional layers, pooling layers, and fully 

connected layers, which work together to automatically learn hierarchical representations of features from raw 

pixel data. In the context of lung cancer prediction, CNNs learn to extract relevant spatial patterns and features 

indicative of lung cancer presence from CT scan images, enabling accurate classification of cancerous and non-

cancerous regions. 

The CNN model employed in the proposed system undergoes training using annotated CT scan images, where 

each image is labelled as either cancerous or non- cancerous. During training, the CNN model iteratively adjusts 

its parameters (weights and biases) through optimization algorithms such as stochastic gradient descent to 

minimize the discrepancy between its predicted outputs and the ground- truth labels. The CNN model learns to 

optimize its internal representations to effectively discriminate between cancerous and non-cancerous regions 

in CT scan images, thereby enhancing predictive accuracy and assisting clinicians in early detection and risk 

assessment of lung cancer. 

Furthermore, the CNN model leverages advanced techniques such as transfer learning and data augmentation to 

enhance its performance. Transfer learning allows the CNN model to leverage knowledge from pre-trained 

models, such as those trained on large-scale image datasets like ImageNet, to expedite convergence and improve 

predictive accuracy. Data augmentation techniques are employed to generate diverse training samples from the 

original CT scan images, mitigating the risk of overfitting and enhancing the model's ability to generalize to 

unseen data. By integrating these advanced methodologies, the CNN model demonstrates superior performance 

in accurately predicting lung cancer from CT scan images, highlighting its efficacy in improving patient 

outcomes and reducing mortality associated with this devastating disease. 

 

V. Experimental Results: 

Experimental results demonstrate the performance of the proposed CNN-based lung cancer prediction system. 

Evaluation metrics including Mean Squared Error (MSE), Mean Absolute Error (MAE), R-squared, and 

accuracy are computed to assess the predictive performance of the CNN model. The CNN model achieves 

competitive performance in accurately predicting lung cancer from CT scan images, outperforming previous 

ANN-based approaches. The results highlight the effectiveness of deep learning methods in improving early 

detection and risk assessment of lung cancer. 
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VI. Conclusion: 

In conclusion, this paper presents a novel approach for lung cancer prediction using Convolutional Neural 

Network (CNN) models. Leveraging insights from previous studies utilizing Artificial Neural Network (ANN) 

models, we propose a CNN-based predictive model and demonstrate its efficacy in accurately predicting lung 

cancer from medical imaging data. The proposed system integrates state-of-the-art deep learning 

methodologies to enhance predictive accuracy and assist clinicians in early detection and risk assessment of 

lung cancer. Our findings underscore the potential of CNN models in improving patient outcomes and reducing 

mortality associated with lung cancer. 
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