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Abstract— 

 T Pneumonia is a severe respiratory infection that can be life-

threatening if not diagnosed and treated early. This study presents a 

deep learning-based pneumonia detection system utilizing 

Convolutional Neural Networks (CNNs) to analyze chest X-ray 

images for automated diagnosis. The system is designed to assist 

healthcare professionals by providing rapid and accurate 

predictions, distinguishing between normal and pneumonia-

affected lungs. The model was trained using a labeled dataset of 

chest X-rays and deployed in a user-friendly web-based application 

using Flask. The application allows users to upload chest X-ray 

images, receive real-time predictions, and store patient data for 

future reference. 

The integration of Artificial Intelligence (AI) in medical 

imaging enhances diagnostic efficiency, reduces the workload on 

healthcare professionals, and supports timely medical intervention. 

This research demonstrates the potential of AI-driven solutions in 

healthcare, improving accessibility and accuracy in pneumonia 

diagnosis. 
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I. INTRODUCTION  

Pneumonia is a severe respiratory infection that affects 
millions worldwide, particularly infants, the elderly, and 
immunocompromised individuals. Early diagnosis is crucial 
for effective treatment and recovery. Traditional diagnostic 
methods, such as radiologist-assisted interpretation of chest 
X-rays, are time-consuming, susceptible to human error, and 
often require specialized expertise, limiting their 
accessibility, especially in low-resource settings. 
Recent advancements in Artificial Intelligence (AI), 
particularly deep learning, have shown promising potential in 
automating and improving the accuracy of pneumonia 
detection. 

This study presents a deep learning-based pneumonia 
detection system using Convolutional Neural Networks 
(CNNs). The proposed approach processes X-ray images, 
classifies them as either Normal or Pneumonia, and provides 
real-time predictions via a Flask-based web application. The 
system enhances diagnostic efficiency, reduces the burden on 
healthcare professionals, and facilitates timely medical 
intervention. 
By leveraging CNN-based feature extraction and integrating 
the model into a web application, our method ensures 
accessibility and usability for healthcare practitioners. The 
model was trained on a labeled dataset of chest X-ray 
images, optimizing its ability to distinguish pneumonia-
affected lungs from healthy ones. 

A. Overview and Educational Objective 

Pneumonia is a leading cause of mortality, especially in 
low-resource settings where access to specialized 
radiologists is limited. Our AI-driven pneumonia detection 
system addresses this gap by providing an automated tool 
that: 

 Enhances the speed and accuracy of diagnosis. 

 Assists medical professionals by reducing 
misdiagnosis risks. 

 Provides an easily accessible web-based platform 
for remote diagnosis. 

The integration of AI in medical imaging holds the 
potential to transform disease detection, making healthcare 
more efficient, accurate, and reliable. 

. 

B. Objective 

 To develop an AI-powered pneumonia detection 
system using Convolutional Neural Networks 
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(CNNs) trained on chest X-ray images for enhanced 
diagnostic accuracy. 

  To automate the classification of chest X-ray 
images into Normal and Pneumonia categories, 
minimizing human intervention and reducing 
diagnostic errors. 

 To deploy the model in a user-friendly Flask web 
application for real-time predictions. 

 To store patient information, including name, X-ray 
image filename, and diagnosis result, for medical 
record-keeping and future reference. 

C. Social Impact 

 Early and Accurate Diagnosis: Helps in timely 
identification of pneumonia, improving patient 
outcomes. 

 Reducing Radiologist Workload: Assists medical 
professionals by providing an automated pre-
diagnosis tool. 

 Accessibility in Remote Areas: Can be utilized in 
regions with limited access to radiologists, making 
healthcare more inclusive. 

 Affordable Healthcare Solution: AI-driven 
diagnosis reduces costs associated with traditional 
medical imaging and expert consultations. 

II. REALTED WORK 

 Gens, G., et al. [1] (2017): “A survey of deep learning 
in medical image analysis.” Published in Medical 
Image Analysis, this paper provides an extensive review 
of deep learning techniques applied in medical imaging. 
It covers various applications, including disease 
detection, segmentation, and classification. The study 
highlights how Convolutional Neural Networks (CNNs) 
have revolutionized automated diagnostic systems, 
making them highly effective for medical image 
interpretation. 

 

Rajpurkar, P., et al. [2] (2017): “CheXNet: Radiologist-

Level Pneumonia Detection on Chest X-Rays with 
Deep Learning.” In this groundbreaking work, 
researchers from Stanford University introduced 
CheXNet, a deep learning model based on DenseNet-
121, trained on the NIH Chest X-ray dataset. The study 
demonstrated that their AI model could achieve 
performance comparable to radiologists in detecting 
pneumonia. This research has been instrumental in 
advancing AI-based diagnostics in radiology. 

 

Esteva, A., et al. [3] (2017): “Dermatologist-level 

classification of skin cancer with deep neural 
networks.” Published in Nature, this study explored the 
application of CNNs for detecting skin cancer from 
images, achieving accuracy comparable to 
dermatologists. While focused on skin conditions, the 
methodology of leveraging deep learning for image-
based medical diagnosis is closely related to pneumonia 
detection from chest X-rays. 

 

Kermany, D. S., et al. [4] (2018): “Identifying Medical 

Diagnoses and Treatable Diseases by Image-Based 
Deep Learning.” This research, published in Cell, 
demonstrated the effectiveness of deep learning in 
diagnosing multiple diseases, including pneumonia, 
from medical images. The study utilized transfer 

learning to achieve high diagnostic accuracy, 
underscoring the potential of AI in assisting medical 
professionals.  

 

Wang, X., et al. [5] (2017): “ChestX-ray8: Hospital-

scale Chest X-ray Database and Benchmarks on 
Weakly-Supervised Classification and Localization of 
Common Thorax Diseases.” This paper introduced 
ChestX-ray8, one of the largest publicly available 
datasets for thoracic disease detection. The study 
established benchmarks for using deep learning models 
to classify pneumonia and other conditions, contributing 
significantly to AI-driven medical imaging research. 

III.  DESIGN ARCHITECTURE 

A. Design Architecture 

 This section illustrates a Flask-based web application that 

integrates deep learning for automated medical diagnosis. 

The system architecture comprises four main components: 

 

 User Input & Flask Server: Users upload chest X-

ray images in JPG, JPEG, or PNG formats through 

a web-based interface. The Flask server receives the 

request and temporarily stores the image in a 

predefined folder (e.g., /uploads). The user's name and 

uploaded image are recorded in the Flask server for 

further processing. 

 

 Preprocessing & Model Inference: The system 

retrieves the uploaded image and applies 

preprocessing steps, including resizing (224x224), 

grayscale conversion, and normalization to match 

the model’s input requirements. The preprocessed 

image is then passed into the pre-trained deep learning 

model (saved in .h5 or keras format). The model 

predicts the probability of pneumonia and applies a 

threshold (e.g., 0.5) to classify the image as 

“Pneumonia” or “Normal”. 

 

 Database Storage (SQLite): The prediction result, 

along with the patient’s name and image filename, is 

stored in an SQLite database as metadata. This 

database allows easy retrieval of patient records for 

future reference 

 

 Output & User Interface: classification result is sent 

back to the Flask server, which processes and displays 

the final output on the user interface. The result 

appears as “Pneumonia” or “Normal” along with the 

uploaded image on the web interface.    
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                 FIGURE 1 

 

B. Model Mechanism 

The model is developed using a supervised deep learning 

approach, primarily leveraging a Convolutional Neural 

Network (CNN) for feature extraction and classification. 

The dataset comprises labelled chest X-ray images 

categorized as “Normal” or “Pneumonia”, obtained from 

publicly available repositories such as Kaggle’s Chest X-ray 

dataset. 

Before training, the images undergo several preprocessing 

steps, including: 

 Resizing, normalization, and grayscale 

conversion to ensure compatibility with the 

model’s input requirements. 

 Data augmentation techniques to enhance the 

model’s ability to generalize and mitigate 

overfitting. 

During training, the CNN processes input images through 

multiple convolutional layers, capturing spatial features 

essential for pneumonia detection. Pooling layers reduce 

dimensional complexity while retaining critical features, and 

fully connected layers interpret these patterns for 

classification. 

A Softmax or Sigmoid activation function in the final 

layer determines the probability of pneumonia presence. The 

model is trained using binary cross-entropy loss, and an 

optimizer such as Adam or RMSprop adjusts weights 

iteratively to improve accuracy. 

The performance is evaluated using standard metrics: 

accuracy, precision, recall, and F1-score, with 

hyperparameter tuning applied to enhance predictive 

capability. Once the model achieves optimal performance, it 

is saved in a serialized format (.h5 for TensorFlow/Keras) 

for integration with the Flask application. 

 

Upon deployment, the Flask web application loads the 

trained model and processes user-uploaded X-ray images. 

The input image is resized and normalized to match the 

model’s expected format before being passed through the 

network for inference. The model classifies the image, 

generating a prediction that is returned to the Flask server. 

The result is then stored in an SQLite database along with 

patient details and displayed on the web interface. 

 

IV. RESULTS 

 
FIGURE 2 

The interface of the AI-powered pneumonia diagnosis 

system displays an uploaded X-ray image named 

“abc.jpeg”. The model successfully detects the presence of 

pneumonia and displays the result as “Pneumonia”. 

 

 

                           

.  

FIGURE 3 

 

The interface of the AI-powered pneumonia diagnosis 

system displays an uploaded X-ray image named 

“gfbfj.jpeg”. The model successfully detects that the X-ray 

image is normal and displays the result as “Normal”. 

                        V.CONCLUSION & FUTURE WORK 

 In summary, our pneumonia detection system utilizing deep 

learning on chest X-ray images demonstrates the potential of 

AI-driven medical diagnosis in assisting healthcare 

professionals. By leveraging convolutional neural networks 

(CNNs), the model effectively classifies chest X-ray images 

as either “Normal” or “Pneumonia,” providing a fast and 

reliable tool for preliminary diagnosis. The implementation 

of this system within a user-friendly Flask web application 

further enhances accessibility, allowing medical 

practitioners and patients to utilize the tool for quick 

assessments. This work underscores the growing role of AI 

in medical imaging and its capability to support early 

disease detection, thereby improving patient outcomes. 

 

 In future work, several enhancements can improve the 

system’s accuracy and real-world usability. Expanding the 

dataset with larger, high-quality images will enhance model 

robustness. Integrating explainable AI (XAI) techniques like 

Grad-CAM and SHAP could improve the model’s 
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interpretability, providing predictions in a more 

comprehensible manner. Additionally, upgrading the model 

to classify multiple lung diseases, such as tuberculosis and 

lung cancer, will enhance its diagnostic capability. Storing 

patient images and results in a dedicated management 

system repository will allow easy access to previous scans, 

tracking accuracy, and ensuring consistent monitoring. 

These advancements will contribute to the broader adoption 

of AI-driven healthcare solutions. 
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