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Abstract. Pneumonia is a serious respiratory infection that poses significant health risks, particularly if not diagnosed
and treated promptly. Traditional methods of pneumonia diagnosis rely on the manual interpretation of chest X-ray
images by radiologists, a process that can be time-consuming, subjective, and error-prone, especially in regions with
limited access to experienced medical professionals. To address these challenges, this study explores the development of
an automated deep learning-based system for pneumonia detection using chest X-ray images. The results demonstrate
that the deep learning model can achieve high levels of accuracy, sensitivity, and specificity, making it a valuable tool for
assisting radiologists in diagnosing pneumonia more quickly and reliably. Moreover, the system's scalability and ease of
deployment make it particularly beneficial in resource-limited settings, where timely and accurate diagnosis is crucial.
This research highlights the potential of deep learning to revolutionize medical diagnostics, improving patient outcomes
through enhanced diagnostic accuracy and efficiency.
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1 INTRODUCTION

Pneumonia is a potentially life-threatening infection that inflames the air sacs in one or both lungs.
According to the World Health Organization, pneumonia is the single largest infectious cause of death in children
worldwide and remains a serious health concern for the elderly and immunocompromised individuals. Early and
accurate detection is crucial for effective treatment, yet the diagnosis often relies on manual interpretation of chest
X-ray images, which can be time-consuming and prone to human error, particularly in resource-limited settings
where experienced radiologists may not be readily available. Recent advancements in deep learning, specifically in
Convolutional Neural Networks (CNNs), have shown promising potential in automating medical image analysis,
including the detection of lung diseases such as pneumonia. CNNs excel at identifying spatial patterns in images and
have been widely adopted in the medical field to assist in diagnostic tasks. The primary motivation for this research
stems from the need for an automated, accurate, and efficient pneumonia detection system that can assist healthcare
providers, reduce diagnostic error, and accelerate the clinical decision-making process. In this research, we propose
a CNN-based model for detecting pneumonia from chest X-ray images. Our work focuses on two key approaches:
building a custom CNN architecture and applying transfer learning with ResNet50. We aim to evaluate and compare
the effectiveness of these models in classifying X-ray images as either "pneumonia™ or "normal." Our contribution is
the development of a robust and efficient diagnostic tool that can assist radiologists in early pneumonia detection,
potentially improving patient outcomes by facilitating faster diagnosis.

2 RESEARCH METHODOLOGY

This study focuses on developing a CNN-based model for pneumonia detection using chest X-ray images.
The process includes dataset preparation, preprocessing, model design, training, and evaluation.

2.1 Dataset Preparation

We utilized the publicly available Chest X-ray Images (Pneumonia) dataset, consisting of X-ray images
categorized into "pneumonia” and "normal." The dataset was divided into training (70%), validation (15%), and test
(15%) sets. Data augmentation was applied to balance the dataset and enhance model generalization.
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2.2 Data Preprocessing

All X-ray images were resized to 224x224 pixels, and pixel values were normalized between 0 and 1. Data
augmentation techniques such as random rotation, flipping, and zooming were applied to improve model robustness
and reduce overfitting.

2.3 Model Design

We implemented a custom CNN with three convolutional layers followed by max-pooling layers and fully
connected layers for final classification. The output layer used a sigmoid activation function for binary classification
of pneumonia and normal cases.

2.4  Training

The model was trained using binary cross-entropy loss and the Adam optimizer. Early stopping and
learning rate scheduling were applied to improve performance and prevent overfitting. The training process lasted
for 10 epochs with a batch size of 32.

2.5 Evaluation Metrics

Model performance was assessed using accuracy, precision, recall, and AUC (Area Under the Curve), with
the test set used for final evaluation. Part should contain sufficient detail to reproduce reported data. It can be
divided into subsections if several methods are described. Methods already published should be indicated by a
reference [4], only relevant modifications should be described. Methodology should be written concisely in detail by
maintaining continuity of the texts.

3 THEORY AND CALCULATION

The theoretical foundation for pneumonia detection using Convolutional Neural Networks (CNNs) lies in
the ability of these networks to automatically learn hierarchical features from image data. CNNs leverage
convolutional layers to capture spatial relationships in images, which makes them highly effective for medical image
classification tasks such as pneumonia detection.

3.1 Theoretical Background

CNNs are designed to process image data by applying a series of convolutional operations that detect
features such as edges, textures, and shapes. In our model, we used multiple convolutional layers to extract
progressively complex features from the chest X-ray images. The first few layers capture basic visual patterns like
edges and gradients, while deeper layers focus on more abstract patterns that are critical in distinguishing between
pneumonia-affected and healthy lungs. Each convolutional layer is followed by an activation function, typically
ReL U (Rectified Linear Unit), which introduces non- linearity into the model. This non-linearity enables the model
to learn more complex relationships between pixels. Max-pooling layers are applied after the convolutional layers to
reduce the spatial dimensions, which in turn reduces the computational complexity and helps prevent overfitting.

3.2 Practical Calculation

The key calculation in a CNN involves the convolution operation, where a filter or kernel slides across the
input image matrix, performing an element-wise multiplication, and summing the result. This produces a feature
map that highlights important regions of the image. Mathematically, the convolution operation for a single pixel in
the output feature map can be represented as:

Zij=m=13Mn=1YNX(i+m-1)(j+n—1)- Wmn

where [1 is the input matrix, [1 is the convolutional kernel, and (1117 is the output feature map at position
[1,1. This operation is repeated across the entire image, allowing the CNN to learn useful features that are critical
for classification.
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4 RESULTS AND DISCUSSION

The proposed CNN-based model for pneumonia detection achieved an accuracy of 92%, with a precision of
90% and a recall of 93% on the test set. These results demonstrate the model's effectiveness in accurately identifying
pneumonia cases, which is crucial for timely clinical intervention. The high recall indicates a strong ability to detect
actual pneumonia cases, minimizing missed diagnoses, while the precision ensures low rates of false positives.
When compared to recent studies, our model performs competitively with a simpler architecture, avoiding the
computational demands of deeper networks. While some advanced models may report slightly higher accuracy, they
often require more resources, limiting their practicality in real-world applications.

However, challenges remain, including the risk of overfitting due to the limited dataset, despite the use of
data augmentation. Future work could focus on leveraging larger datasets and incorporating additional regularization
techniques. Additionally, the model could be expanded to classify other lung diseases, enhancing its diagnostic
utility.

4.1 Preparation of Figures and Tables

Authors are supposed to embed all figures and tables at appropriate place within manuscript. Figures and
tables should neither be submitted in separate files nor add at the end of manuscript. Figures and Tables should be
numbered properly with descriptive title. Each Figure/Table must be explained within the text by referring to
corresponding figure/table number. Any unexplained or unnumbered Figure/Table may cause rejection of the paper
without being reviewed.

1. Formatting Tables

Table should be prepare using table tool within the Microsoft word and cited consecutively in the text.
Every table must have a descriptive title and if numerical measurements are given, the units should be included in
the column heading. Formatting requirement has been summarized in the Table 1.

TABLE 1:Summary of formatting requirement for submitting paper in this journal.

Layout Size Margin (Normal) Header Footer
Single column A4 (8277 X | Top=1" Do not add| So not add
11.69”) Bottom=1" anything in the | anything in the
Left=1” header footer
Right=1”
Font Article Title Headings Subheadings Reference list Text
Times  New | Times New | Times New | Times  New | Garamond, 11
Roman, 16 pt, | Roman, 11 pt, | Roman, 10 pt, | Roman, 8 pt, | pt, Justified
Bold, centred | Bold, Left aligned | Bold, Left | Justified
aligned
Line Spacing 1.15 1.15 1.15 1.15 1.15
Page number We will
format  and
assign  page
numbers
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2. Formatting Figures

FIGURE 1: Logo of Deep Learning model
5 CONCLUSIONS

The "Predicting Pneumonia Severity on Chest X-ray with Deep Learning" study utilized deep learning
techniques, specifically Convolutional Neural Networks (CNNs) model, to predict the severity of pneumonia on
chest Xrays.

The study found that the in existing System VGG model achieved an Low accuracy of in predicting the
severity of pneumonia, while the CNN model achieved an accuracy 0f93.55%. The study also found that the CNN
model was better at identifying specific regions of the chest X-ray that were indicative of pneumonia severity.

In conclusion, the study demonstrates the potential of deep learning techniques, specifically CNN and the
VGG model, for accurately predicting the severity of pneumonia on chest X-rays. This could have significant
implications for improving diagnosis and treatment of pneumonia patients. However, further research and validation
are needed to confirm the effectiveness of the clinical settings.

6 DECLARATIONS

6.1 Study Limitations

One limitation of this study is the potential bias due to the dataset used, which might not fully represent
diverse patient populations, including different age groups, ethnicities, and X-ray image qualities from various
hospitals. Additionally, the model’s reliance on chest X-ray images alone may limit its ability to integrate other
clinical factors, such as patient symptoms or medical history. The size of the dataset used for training and testing
could also limit the generalizability of the results.

Limitation; Dataset bias, image quality variance, and reliance on a single imaging modality.
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