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ABSTRACT: The prevalence of lung diseases is rising
due to environmental changes, lifestyle shifts, and
pollution, especially in low-income countries where air
quality is poor. Conditions such as asthma, pneumonia,
and chronic obstructive pulmonary disease (COPD)
contribute significantly to global mortality. According
to WHO, nearly 4 million preventable deaths annually
are linked to air pollution. Early detection of lung
diseases is crucial to improve treatment outcomes and
patient care.Recent advancements in deep learning
have transformed the detection and classification of
lung diseases using medical imaging, particularly X-
rays. Convolutional Neural Networks (CNNs) have
shown promise in this field; however, traditional models
often lack the precision required for reliable diagnosis.
This project proposes an enhanced deep learning
framework based on the VGG16 architecture to address
these limitations.The model leverages a lung disease
dataset sourced from Kaggle, testing both sample and
full datasets. The VGG16 architecture outperforms
existing techniques in terms of precision, recall, F1
score, and validation accuracy, making it an effective
tool for early diagnosis. By assisting clinicians in
identifying lung diseases more accurately, this approach
enhances the efficiency of medical care and improves
patient outcomes. The integration of such advanced
models is a significant step toward better disease
management and resource allocation in the healthcare
sector.

1 INTRODUCTION

Lung diseases are among the leading causes of
morbidity and mortality worldwide, exacerbated by
factors such as pollution, smoking, and lifestyle
changes. Conditions like pneumonia, tuberculosis,
chronic obstructive pulmonary disease (COPD), and
lung cancer pose significant challenges, particularly
in low-income regions where access to timely
diagnostics is limited. According to the World Health
Organization (WHO), millions of preventable deaths
annually are linked to air pollution and respiratory
illnesses, underscoring the need for accurate and
early detection methods.

Advancements in machine learning (ML) and deep
learning (DL) have revolutionized medical
diagnostics by enabling automated analysis of
complex medical data. Convolutional Neural
Networks (CNNs), a subset of DL, are particularly
effective in processing medical images. The VGG16
model, a pre-trained CNN architecture, has shown
significant promise in identifying patterns in chest X-
ray images to detect lung diseases. This project
focuses on leveraging VGG16 to classify X-ray
images as diseased or non-diseased, achieving a test
accuracy of 91%.

The proposed model not only enhances diagnostic
accuracy but also reduces the time required for
analysis, making it an essential tool for healthcare
professionals. By integrating patient data with chest
X-ray images, the system provides a robust
framework for early diagnosis, enabling timely
medical interventions. This research aims to address
the pressing need for scalable and reliable diagnostic
tools, particularly in resource-constrained settings,
and contribute to improving global health outcomes.

1.1 OBJECTIVE:

This project aims to develop a model capable of
accurately classifying X-ray images as either healthy
or diseased by utilizing both machine learning and
deep learning methods. The goal is for the model to
identify several types of lung diseases, including
pneumonia, tuberculosis, and lung cancer, with high
precision and accuracy. In addition, the project seeks
to create an intuitive interface for healthcare
professionals and clinicians, facilitating the early
detection and treatment of lung conditions. The
model's performance will be assessed using metrics
such as sensitivity, specificity, and the area under the
curve (AUC) to ensure its effectiveness and
reliability. Ultimately, the project strives to enhance

IJIRT 170734 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1472



© December 2024 | IJIRT | Volume 11 Issue 7 | ISSN: 2349-6002

patient care by enabling timely and accurate
diagnoses of lung diseases.

1.2 SCOPE OF THE WORK:

The scope of this project is to develop a reliable
system for the early detection and diagnosis of lung
diseases using X-ray images, powered by deep
learning and machine learning techniques. The
system is designed to assist medical professionals and
clinicians in making informed decisions, ultimately
improving patient care. This project also highlights
the growing global prevalence of lung diseases,
particularly in developing and low-income countries,
where the risk is notably higher. By addressing these
challenges, the system aims to contribute to better
healthcare outcomes worldwide.

1.3 PROBLEM STATEMENT:

Lung diseases, including pneumonia, tuberculosis,
and lung cancer, are major health concerns
worldwide, leading to significant morbidity and
mortality. Early detection of these conditions is
crucial for effective treatment, but many regions,
particularly low-income and developing countries,
face challenges in providing timely and accurate
diagnoses due to limited access to medical resources
and skilled professionals. Traditional diagnostic
methods, such as manual examination of X-ray
images, are time-consuming and prone to human
error.To address these challenges, there is a pressing
need for an automated, accurate, and efficient system
that can analyze X-ray images and accurately detect
lung diseases. Current methods often lack the
reliability or speed necessary for widespread use in
clinical settings. The problem lies in developing a
system that not only improves diagnostic accuracy
but also provides a user-friendly tool for clinicians to
make quicker, informed decisions, ultimately
reducing the burden on healthcare systems and
improving patient outcomes.

1.4 EXISTING SYSTEM:

In Chest imaging is essential in the medical field,
particularly for diagnosing serious lung conditions
such as cancers, nodules, and respiratory infections,
including during the ongoing COVID-19 pandemic.
Machine learning techniques have shown significant
potential in improving diagnostic accuracy in this
area. Recently, deep learning methods have gained
widespread attention and are being increasingly
recommended in medical research for their

effectiveness. This research aims to explore the latest
advancements in lung disease detection using deep
learning algorithms, specifically those that utilize X-
ray and CT scan datasets. While various deep
learning  architectures have been proposed,
Convolutional Neural Networks (CNNs) remain one
of the most effective and widely used methods for
analyzing image data in this domain.

1.4.1 Existing System Disadvantages:

The existing Convolutional Neural Network (CNN)
models have several limitations. One key drawback
is that they do not inherently capture the position and
orientation of objects within an image, which can
affect the model's ability to accurately detect specific
features. Additionally, CNNs struggle with spatial
invariance, meaning they are sensitive to the position
of objects within the input data, requiring substantial
training data to learn generalized patterns.
Furthermore, due to the reliance on large datasets, the
existing systems often experience data loss during
training, which can compromise the accuracy and
effectiveness of the predictions.

1.5 SYSTEM ARCHITECTURE:
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1.5.1 EXPLANATION:

This project utilizes the VGG16 architecture, a deep
Convolutional Neural Network (CNN), to classify
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chest X-ray images and predict the presence of lung
diseases. VGG16, known for its simplicity and
efficiency, consists of 16 layers, including
convolutional and fully connected layers, designed to
extract and analyze features from input images. Its
pre-trained weights, derived from large datasets such
as ImageNet, provide a strong foundation for feature
extraction, making it an ideal choice for medical
image classification.The model processes X-ray
images by passing them through multiple
convolutional layers with small filters (3x3) and
ReLU activation functions, enabling it to learn
detailed spatial features. Max pooling layers are used
to reduce the spatial dimensions while retaining
critical information, enhancing computational
efficiency. The fully connected layers at the end of
the network perform the classification task,
categorizing the input images as either healthy or
diseased.

For this project, the X-ray image dataset was
preprocessed to ensure uniformity in dimensions and
quality. Data augmentation techniques were applied
to expand the dataset and prevent overfitting. The
VGG16 model was fine-tuned to suit the specific
requirements of lung disease classification, with
adjustments to the final layers to optimize
performance on the binary classification task.The
proposed system achieved high accuracy and
precision, demonstrating its capability to detect lung
diseases such as pneumonia, tuberculosis, and lung
cancer. By leveraging the strengths of the VGG16
architecture, this project provides a reliable tool for
early diagnosis, aiding clinicians in delivering timely
treatment and improving patient outcomes. The use
of VGG16 ensures both accuracy and efficiency,
making it a valuable contribution to medical
diagnostics.

1.6 PROPOSED SYSTEM

Unlike existing models that focus on predicting
individual diseases, our approach aims to predict
multiple lung diseases within a single model with
high accuracy. Using a dataset collected from Kaggle,
the data is preprocessed, tested, and trained across all
classes. The VGG16 architecture is implemented to
train and test the model step-by-step, processing layer

by layer to ensure precise learning.The model is
designed to classify diseases such as COVID-19,
pneumonia, and tuberculosis based on their
corresponding X-ray images. Achieving a training
accuracy of 93.1% and a testing accuracy of 91.1%,
the system demonstrates its effectiveness in
predicting multiple lung conditions with reliability.

1.6.1 PROPOSED SYSTEM ADVANTAGES:

The proposed system offers several advantages,
particularly due to the use of the VGG16 algorithm.
VGG16 is widely regarded as one of the most
effective algorithms for image classification, known
for its simplicity and high accuracy. Its compatibility
with transfer learning makes it easy to implement and
adapt to specific tasks, reducing the need for
extensive computational resources. Additionally, the
use of small-sized convolutional filters allows
VGG16 to incorporate a greater number of weight
layers, which enhances the model's learning capacity.
This deeper architecture contributes to improved
performance, making it highly suitable for medical
image analysis and classification tasks such as lung
disease detection.

2 DESCRIPTION
2.1 GENERAL:

This project aims to develop a deep learning-based
model to predict lung diseases using X-ray images.
The model will be trained on a comprehensive dataset
to accurately detect conditions such as pneumonia,
tuberculosis, and COVID-19. Utilizing Python
libraries like TensorFlow and Keras, the system
leverages advanced neural network architectures to
extract key features from medical imaging data. This
approach provides a reliable tool for healthcare
professionals, enabling early diagnosis and treatment
of lung diseases, ultimately improving patient care
and outcomes.

2.2 METHODOLOGIES

2.2.1 MODULES NAME:

e Dataset

e Importing the necessary libraries

e Retrieving the images

e  Splitting the dataset

e Building the model

e Apply the model and plot the graphs for
accuracy and loss

e Accuracy on test set
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e  Saving the Trained Model
Dataset:

This project develops a deep learning model to
predict lung diseases from X-ray images, identifying
conditions like pneumonia, tuberculosis, and
COVID-19. Using Python libraries such as
TensorFlow and Keras, the model analyzes medical
images to extract key features. The system aims to
support early detection and treatment, enhancing
patient care and outcomes.

Importing the necessary libraries:

For this project, Python will be the primary
programming language. We will begin by importing
essential libraries, including Keras for developing the
core model, sklearn for dividing the dataset into
training and testing sets, and PIL for converting
images into numerical arrays. Other libraries such as
pandas, numpy, matplotlib, and TensorFlow will also
be utilized for data manipulation, visualization, and
implementing deep learning techniques.

Retrieving Images:

The images and their associated labels will be
collected first. Then, the images will be resized to a
consistent shape of (180, 180) to standardize them for
recognition. After resizing, the images will be
converted into numpy arrays for processing and
model input.

Splitting the dataset:

The dataset will be separated into training and testing
sets, allocating 80% for training and 20% for testing.

Building the model:

Convolutional Neural Networks (CNNs) are
powerful tools for image recognition due to their
ability to automatically detect patterns and features
within images. The core mechanism that
distinguishes CNNs from traditional neural networks
is the convolution operation. When an image is input
into the network, the CNN scans it multiple times,
looking for specific features using two key
parameters: stride and padding. This scanning
process generates feature maps, where higher values
indicate the strong presence of certain features in the
image.The process begins with initial layers detecting
simple features like edges or textures, and as the
network deepens, higher-level features, such as
complex shapes or patterns, are identified. This

hierarchical feature extraction mimics human visual
perception. In this project, we utilize the VGG16
architecture, which consists of two convolutional
layers followed by pooling layers to reduce the
spatial dimensions of the feature maps, making the
computation more efficient.To introduce non-
linearity into the model and allow it to learn complex
patterns, the ReL U activation function is applied after
each convolution operation. Once the convolution
and pooling layers have extracted the necessary
features, the model flattens the resulting feature maps
into a one-dimensional vector. This vector is then
passed through fully connected layers, which help the
network make predictions. Finally, a softmax layer is
used to output probabilities for -classification,
allowing the model to classify lung diseases based on
the X-ray images.

Apply the model and plot the graphs for accuracy and
loss:

The model will be compiled and trained using the fit
function, with a batch size set to 10. After training,
accuracy and loss graphs will be plotted to assess the
model's performance. The model reached an average
validation accuracy of 93.00% and a training
accuracy of 91.00%.

Accuracy on test set:
We got an accuracy of 91.00% on test set.
Saving the Trained Model:

After successfully training and testing the model, the
next step is to save it for deployment in a production
environment. This can be done by saving the model
as a .h5 or .pkl file using a library like pickle. Ensure
that pickle is installed in your environment. Once
installed, you can import the module and save the
model into a .h5 file for future use.

2.3 TECHNIQUE USED OR ALGORITHM USED
2.3.1 EXISTING TECHNIQUE:
Convolutional Neural Networks(CNN):

A Convolutional Neural Network (CNN) is a deep
learning model specifically designed for tasks such as
image recognition and processing pixel-based data.
CNNs excel at capturing spatial hierarchies within
images by passing input data through multiple layers
that perform convolution and pooling operations. The
initial layers focus on detecting simple features like
edges and textures, while deeper layers progressively
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combine these features to recognize more complex
patterns, such as shapes or objects. Each hidden layer
in the network is made up of neurons that are fully
connected to the previous layer, allowing the network
to learn complex patterns in the data. Nonlinear
activation functions like ReLU are used to introduce
nonlinearity, enabling the model to capture intricate
relationships. In the final stage, the output layer,
typically using softmax or sigmoid activation
functions, generates the classification result,
providing a probability distribution for the possible
classes based on the features learned from earlier
layers. This architecture makes CNNs highly
effective for image and video analysis, as well as
other tasks involving structured data.

Pooled
Feature Maps

Feature Maps

2.3.2 PROPOSED TECHNIQUE USED OR
ALGORITHM USED:

VGG16 Architecture :

VGG16 is a highly regarded Convolutional Neural
Network (CNN) model in computer vision due to its
effectiveness in image recognition tasks. The model's
creators increased the network's depth by using small
3 x 3 convolution filters, leading to significant
improvements over earlier models. This architecture
allows VGG16 to capture more complex features and
details in images. With 16 to 19 layers and around
138 million trainable parameters, VGG16 excels in
tasks like object detection and classification. It can
classify images into 1,000 distinct categories with
high accuracy, making it a powerful tool in fields like
medical imaging, autonomous vehicles, and more.

softmax

3 RESULT

LUNG DISEASE

LUNG DISEASE

Prediction

Lung_Disease_Prediction_using_Deep_Learning

w

Lung_Disease._prediction:
Pneumonia

The VGG16-based model achieved impressive
results in classifying lung diseases from X-ray
images, including pneumonia, tuberculosis, and
COVID-19. With a training accuracy of 93.1% and
testing accuracy of 91.1%, the model demonstrated
strong learning and generalization capabilities. The
precision and recall were 90% and 92%, respectively,
highlighting the model's ability to accurately identify
diseased images while minimizing false negatives.
The F1 score of 91.0% reflects a well-balanced
performance, and a consistent validation accuracy of
91.5% confirmed the model's robustness.

These results indicate that the model is highly
effective for early lung disease detection and can be
a valuable tool for healthcare professionals.
Additionally, the model’s high performance makes it
suitable for real-world applications, assisting doctors
in making quicker and more accurate diagnoses,
ultimately improving patient outcomes. With further
refinement, the model can be scaled for broader use
in clinical settings and contribute to reducing the
burden of lung diseases worldwide.

4 FUTURE ENHANCEMENT

In the future, we plan to improve the model by
utilizing larger and more varied datasets to enhance
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its accuracy and robustness. We will also experiment
with tuning hyperparameters to speed up the training
process and optimize the model’s performance.
Furthermore, we aim to evaluate the model using
additional metrics to gain a comprehensive
understanding of its effectiveness. Additionally, we
will explore the use of pre-trained models to further
improve accuracy and achieve better results.

5 CONCLUSION

This project examines the impact of lung diseases on
patients, as highlighted by numerous researchers, and
stresses the importance of early detection. As lung
diseases continue to affect a significant number of
individuals, the need for accurate identification has
become increasingly vital. The research emphasizes
the selection of suitable datasets and techniques for
effective analysis, with chest X-ray images chosen
for their diagnostic value. A key part of the study was
choosing an appropriate feature extraction algorithm
to minimize unnecessary data from the X-rays. After
evaluating algorithms, the VGGI16
architecture was selected for its ability to predict lung
diseases with enhanced accuracy. In conclusion, the
use of VGG16 significantly improves the prediction
and diagnosis of lung diseases, demonstrating its
potential for early intervention and better patient

various

outcomes
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