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The primary objective of this research report is to explore and analyse advancements in deep
learning models for the automated detection and classification of lung cancer across diverse
medical imaging modalities. Drawing insights from four distinct research papers, we aim to
synthesize key findings, methodologies, and outcomes to provide a comprehensive overview
of the current state of the art in the field. By examining the proposed convolutional neural
network (CNN), and double convolutional neural network (CDNN) models, we seek to
highlight their respective contributions, strengths, and potential applications in the realm of
lung cancer diagnosis. Additionally, the report aims to identify common challenges faced in
automated lung cancer detection and propose potential avenues for future research and
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INTRODUCTION

Lung cancer remains a significant global health challenge,
demanding innovative solutions for early and accurate
diagnosis. Recent advancements in deep learning, particularly
in the domain of convolutional neural networks (CNNs), have
shown promise in revolutionizing the field of medical image
analysis. In this context, this research report delves into four
distinct research papers that leverage deep learning
architectures for the detection and classification of lung cancer.
The first research [1] paper introduces a novel deep
convolutional neural network (dCNN) architecture designed
specifically for lung cancer detection. With a focus on learning
compact high-level features, the model showcases impressive
accuracy and outperforms existing methods on the Kaggle Data
Science Bowl 2017 (KDSB17) lung cancer CT image dataset.
The simplicity of its architecture and efficiency in real-world
applications make it a potential candidate for computer-aided
diagnosis systems.

The second research[2] paper explores the application of deep
convolutional neural networks (DCNNs) in the automatic
classification of lung cancer types from cytological images.
Despite moderate accuracy, the study demonstrates the
feasibility of using DCNNs to automate the analysis of
cytological images for lung cancer detection. The potential for
improvement through model architecture enhancements,
hyperparameter  tuning, and data augmentation s
acknowledged, opening avenues for future research.

*Corresponding author: Zayed Bin Ali Babsail

The third research paper [3] proposes a convolutional neural
network (CNN) for classifying lung histopathology images,
addressing the time-intensive nature of manual analysis in lung
cancer diagnosis. With high accuracy and precision, the CNN
model presents itself as a valuable tool for expediting lung
cancer screening. The report suggests future directions
involving cross-hospital testing and integration with nodule
segmentation  algorithms to enhance efficiency and
standardization.

The fourth research paper introduces a double convolutional
neural network (CDNN) model tailored for detecting various
stages of lung cancer from CT scan images. Emphasizing the
significance of early-stage detection, the CDNN demonstrates
superior accuracy compared to standard CNNSs, particularly in
identifying T3-stage lung cancer. The report suggests future
enhancements, including refining multi-class classification
capabilities and precise localization of cancerous regions.

Through an in-depth examination of these research papers, this
report aims to contribute valuable insights into the current
landscape of deep learning applications in lung cancer
diagnosis, paving the way for continued advancements in this
critical area of healthcare technology.

LITERATURE REVIEW

The literature on deep learning applications in lung cancer
detection highlights a significant shift towards the utilization of
convolutional neural networks (CNNSs), demonstrating their
potential to revolutionize diagnostic accuracy. In a study by
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one Author [1], deep convolutional neural network (dCNN)
architecture is proposed for lung cancer detection. The scheme
of this architecture is illustrated revealing a structured design
with convolutional layers, max pooling layers, fully connected
layers, and a binary softmax output layer. The study
emphasizes the significance of learning compact high-level
features early in the network, leading to a notable test accuracy
of 90.85%. This matrix illustrates the performance of the
proposed method in lung cancer diagnostic tasks, offering
insights into sensitivity, specificity, and overall classification
accuracy. Additionally, the training progression, recognition
rates, and total loss function gradient steps are visualized in
Figure 3, providing a detailed analysis of the model's learning
process .Moving to another Author [2], the focus shifts to
cytological images for lung cancer classification. While the
literature does not explicitly mention images, it discusses the
utilization of a 5-layer DCNN with data augmentation for
classifying small cell carcinoma, adenocarcinoma, and
squamous cell carcinoma. The study attains an overall test
accuracy of 71.1%, demonstrating the feasibility of using
DCNNs to automate cytological image analysis for lung cancer
detection. Future work includes improving model architecture
and exploring ensemble learning. Another Author[3]
contributes to the literature by proposing a convolutional neural
network (CNN) model for the classification of lung
histopathology images. The architecture of this CNN is not
explicitly detailed in the summary, but the study achieves high
training and validation accuracy, precision, recall, and F1
scores. This emphasizes the potential of CNNs to accurately
classify lung cancer versus normal tissue in histopathology
images, serving as an invaluable tool for pathologists. In a
study by one Author [4], a double convolutional neural network
(CDNN) model is proposed for detecting different stages of
lung cancer from CT scan images. The literature describes the
architecture briefly, mentioning 2 sequential convolution
layers, max pooling, densely connected layers, and softmax
output. The study achieves a notable accuracy of 99.6% in
distinguishing cancerous versus non-cancerous CT scans. The
CDNN excels in detecting T3-stage lung cancer with 73%
accuracy, showcasing its potential for early-stage diagnosis.
The literature collectively highlights the diverse applications of
deep learning models in lung cancer detection, ranging from
dCNNs for efficient classification to CDNNSs for early-stage
diagnosis.

METHODOLOGY
Existing System

Traditional methods for lung cancer detection and classification
often rely on manual analysis by medical professionals, which
can be time-consuming, subjective, and prone to variability.
The conventional approach involves human interpretation of
medical imaging data, such as CT scans, cytological images,
and histopathology images. While these methods have served
as the standard practice, the increasing complexity and volume
of medical imaging data underscore the need for more efficient
and accurate automated systems.

The limitations of the existing system include the potential for
human error, inter-observer variability, and the inability to
handle the growing amount of medical data generated.
Moreover, the manual approach may lead to delays in diagnosis
and treatment, impacting patient outcomes. As a response to
these challenges, researchers have been exploring the
integration of deep learning techniques to enhance the

efficiency and accuracy of lung cancer detection and
classification.

Proposed System

The proposed system introduces state-of-the-art deep learning
models for enhanced and automated lung cancer detection and
classification, overcoming limitations in traditional manual
methods.

dCNN for Lung Cancer Detection

In this research endeavor, we introduce an innovative
methodology designed to efficiently identify instances of lung
cancer by employing a compact deep Convolutional Neural
Network (dCNN) architecture. Our approach entails the
strategic downsampling of CT images and harnesses the
comprehensive KDSB17 dataset for robust model training and
validation. Through exhaustive experimentation and meticulous
analysis, we substantiate the efficacy of our proposed
framework, showcasing its remarkable accuracy in detecting
lung cancer. Notably, our method stands out for its expeditious
performance and precision, rendering it eminently suitable for
real-world deployment scenarios where prompt and reliable
diagnosis is paramount.

DCNNs for Cytological Lung Cancer Classification

This study is geared towards automating the classification of
various lung cancer types using cytological images. Our
approach revolves around a five-layer Deep Convolutional
Neural Network (DCNN) that incorporates advanced data
augmentation techniques. Through rigorous testing, our model
demonstrates a promising test accuracy of 71.1%. Moving
forward, our research agenda will concentrate on optimizing
the model's architecture and exploring ensemble learning
methodologies. These efforts aim to bolster the model's
efficacy and reliability in accurately discerning lung cancer
types from cytological images.

CNN for Lung Histopathology Image Classification

The focal point of our investigation is the automation of
histopathological classification for lung cancer. Our strategy
revolves around deploying a five-layer CNN, augmented with
advanced data techniques, to achieve heightened accuracy in
classification. Beyond its technical advancements, our research
carries profound implications, notably in expediting the lung
cancer screening process for pathologists. By alleviating the
burden of manual analysis, our approach stands to significantly
enhance efficiency and, ultimately, patient outcomes in the
realm of lung cancer diagnosis.

CDNN for Early Lung Cancer Detection

This study is dedicated to the early detection of lung cancer
from CT scans. Employing a Cluster-based Deep Neural
Network (CDNN) method coupled with meticulous
preprocessing techniques, our approach achieves an exceptional
accuracy rate of 99.6%.

The significance of our findings lies in the model's remarkable
proficiency, particularly excelling in detecting T3-stage lung
cancer. Furthermore, our research underscores the promising
potential of computer-aided diagnosis systems, paving the way
for enhanced precision and efficacy in the early detection and
treatment of lung cancer.

The proposed system, leveraging deep learning models, aims to
revolutionize lung cancer diagnosis by providing automated,

4731 |Page



Lung Cancer Detection Using Convolution Neural Networks

accurate, and efficient tools for medical professionals. These
advancements have the potential to reduce diagnosis times,
improve accuracy, and standardize lung cancer detection,
ultimately enhancing patient care in oncology.

RESEARCH METHODOLOGY

The methodologies employed in the reviewed papers share
commonalities in utilizing deep learning techniques for lung
cancer detection, albeit with variations in datasets, model
architectures, and training processes.

dCNN for Lung Cancer Detection

The foundation of our research lies in the Kaggle Data Science
Bowl 2017 (KDSB17) lung cancer CT image dataset, a rich
resource for our investigation. To navigate memory constraints,
we implement preprocessing techniques, downsizing raw CT
images to a manageable 120x120 resolution. Our model
training methodology revolves around stochastic gradient
descent, utilizing a batch size of 128 and a momentum of 0.9,
sustained over 100 epochs. Within our model architecture, we
employ Rectified Linear Unit (ReLU) activation,
complemented by a dropout rate of 0.5 to mitigate over fitting
risks. Evaluation of our model's performance is meticulously
conducted through comprehensive analysis, including
confusion matrix examination and visualization techniques to
elucidate recognition rates and total loss function progression.
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Figure 1: Scheme of our proposed dCNN architecture.
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DCNNSs for Cytological Lung Cancer Classification

Our research is anchored in an open-source cytological image
dataset featuring three distinct lung cancer types, offering a rich
and diverse foundation for our investigation. Leveraging
advanced data augmentation techniques, including rotations
and noise injection, we significantly expand the dataset's
diversity to enhance model robustness.

Throughout the training phase, a meticulously crafted five-
layer Deep Convolutional Neural Network (DCNN) undergoes
rigorous optimization, trained for 100 epochs using stochastic
gradient descent with a learning rate set at 0.001. Evaluation of
model performance is comprehensive, encompassing test
accuracy analysis and meticulous examination of confusion
matrices.

Moreover, our study extends beyond mere assessment,
contemplating future avenues for research, particularly
focusing on refining model architecture through enhancements
and exploring the potential of ensemble learning
methodologies.
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Fig 1(b): Corresponding Augmented
Histopathology Images of Adenocarcinoma

CNN for Lung Histopathology Image Classification

Our research delves into the LC25000 Ilung cancer
histopathology image dataset, renowned for its depth and
breadth, providing a robust foundation for our investigations.
Implementing sophisticated data augmentation techniques,
including flips, rotations, and zooms, we effectively amplify
the dataset's variability, enhancing the model's adaptability and
generalization capabilities. Throughout the training phase, a
carefully tailored five-layer Convolutional Neural Network
(CNN) undergoes iterative refinement, trained over 20 epochs
with a batch size of 64 to ensure optimal convergence.
Evaluation metrics encompass not only high training and
validation accuracy but also precision, recall, and F1 scores,
underscoring the comprehensive assessment of our model's
performance. Looking ahead, our research trajectory extends
towards broader applicability, envisioning testing across
diverse hospital datasets and integration with advanced nodule
segmentation algorithms to enrich diagnostic capabilities in
clinical settings.
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The architecture of CNN for lung nodules detection.
CDNN for Early Lung Cancer Detection

Employing a sophisticated data preprocessing technique rooted
in cluster-based methodologies, we optimize the organization
of CT slice images, laying the groundwork for subsequent
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analyses. Our training regimen commences with a dataset
encompassing 6080 CT scans, bolstered by meticulous data
augmentation strategies aimed at averting overfitting pitfalls.
Subsequent testing endeavors focus on evaluating our model's
performance on CT scans sourced from 35 patients, each
diagnosed with confirmed T2, T3, or T4 staged lung cancer.
Through comprehensive analysis, our results unveil the
nuanced accuracy of cancer stage detection, notably
showcasing our model's pronounced proficiency in early-stage

diagnosis—an instrumental advancement with profound
implications for enhancing patient care and treatment
outcomes.

Figure 7. Stages 2, 3 and 4 of lung cancer.
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Figure 8. Results of classifying lung cancer images in stage 2, 3 and 4.

Architecture

We introduce a dCNN architecture tailored specifically for
Lung Cancer Detection. This model comprises three
Convolutional Layers followed by two Max Pooling Layers,
culminating in a single Fully Connected Layer. The final layer
utilizes a Binary Softmax Output to facilitate binary
classification.

We delve into DCNNs optimized for Cytological Lung Cancer
Classification. Here, a similar architecture is employed, featuring
three Convolutional Layers and two Max Pooling Layers. The
model is then connected to a Fully Connected Layer, with a Binary
Softmax Output Layer for classification tasks.

Our focus shifts to CNN architecture designed for Lung
Histopathology Image Classification. This model boasts a
deeper architecture, comprising five Convolutional Layers,
augmented by two Fully Connected Layers. ReLU activations,
Max Pooling, and Dropout layers are strategically incorporated
to enhance model performance and robustness.

We introduce a CDNN optimized for Early Lung Cancer
Detection. This model is characterized by a simplified
architecture, featuring two Sequential Convolution Layers,

followed by Max Pooling and Densely Connected Layers. The
model concludes with a Softmax Output layer for classification
purposes.

Key findings
dCNN for Lung Cancer Detection

Introduction of a deep convolutional neural network (dCNN)
architecture for lung cancer detection.

Achieved a high test accuracy on the lung cancer CT image
dataset.

Compact features learned
predictions.
Outperformed previous methods, demonstrating the efficacy of

deep learning in medical image analysis.

in early layers enable fast

5.2 DCNNs for Cytological Lung Cancer Classification

Exploration of deep convolutional neural networks (DCNNSs)
for cytological lung cancer classification.

Development of a 5-layer DCNN achieving reasonable test
accuracy.

Identification of areas for improvement, such as
hyperparameter tuning and ensemble learning.

Demonstrated the potential of DCNNs in automating
cytological image analysis for lung cancer detection.

5.3 CNN for Lung Histopathology Image Classification

Proposal of a convolutional neural network (CNN) model for
classifying lung histopathology images.

High training and validation accuracy, precision, recall, and F1
scores.

Suggested potential as a valuable tool for pathologists to
expedite lung cancer screening.

Future steps include testing across different hospitals' data and
integrating with nodule segmentation algorithms.

5.4 CDNN for Early Lung Cancer Detection

Introduction of a double convolutional neural network (CDNN)
for detecting different stages of lung cancer.

High accuracy in classifying cancerous vs. non-cancerous CT
scans.

CDNN excelled in early-stage detection, showcasing its
potential for improving prognosis.

Future work includes refining multi-class classification
capabilities and precise localization of cancerous regions.

Implications and applications

The developed models have potential applications in computer-
aided diagnosis systems for accurate and efficient lung cancer
detection.

Automation of image analysis can contribute to faster
diagnosis, aiding medical professionals in decision-making.

The proposed architectures and methodologies may serve as a
foundation for further advancements in medical image analysis
for lung cancer.

Challenges & future work

Challenges include further improving model accuracy,
exploring ensemble methods, and addressing potential biases.
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Future work involves refining model architectures,
incorporating additional datasets, and testing performance
across diverse populations.

Enhancing robustness, interpretability, and generalization
capabilities are crucial aspects for future developments.

CONCLUSION

The presented deep learning models showcase promising
results in lung cancer detection across various imaging
modalities. The advancements signify the potential of artificial
intelligence in augmenting traditional diagnostic approaches.
Challenges and areas for improvement highlight the ongoing
efforts required to optimize and deploy these models in real-
world healthcare settings. Continued research and collaboration
are essential to harness the full potential of deep learning in
enhancing lung cancer diagnosis and treatment.
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