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ABSTRACT: 

The increasing prevalence of obesity worldwide has become a significant public health concern, leading 

to a rise in associated chronic diseases such as diabetes, cardiovascular conditions, and certain cancers. 

Traditional methods of assessing obesity, such as Body Mass Index (BMI) calculations and physical 

assessments, can be time-consuming and may lack precision in capturing body fat distribution. This 

project proposes a novel approach to detect obesity levels using computer vision and machine learning 

techniques applied to human images. 

The system leverages image processing and deep learning models—particularly Convolutional Neural 

Networks (CNNs)—to analyze full-body photographs and estimate obesity levels. The model is trained 

on a curated dataset containing annotated images with corresponding obesity labels, such as underweight, 

normal, overweight, and obese. Preprocessing steps such as normalization, resizing, and background 

removal are applied to enhance image quality and focus on relevant features. 

The goal of this research is to create a non-invasive, accessible, and automated solution for preliminary 

obesity detection, which can be deployed in healthcare applications or wellness monitoring systems. 

Experimental results demonstrate promising accuracy, suggesting that image-based obesity assessment 

can be a valuable supplementary tool for medical professionals and health-conscious individuals. 
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1. INTRODUCTION 

1. Obesity is a major global health issue that significantly increases the risk of numerous chronic diseases, 

including type 2 diabetes, cardiovascular disorders, and certain types of cancer. According to the 

World Health Organization (WHO), the global prevalence of obesity has nearly tripled since 1975, 

making it one of the most critical public health challenges of our time. Early detection and continuous 

monitoring of obesity levels are essential in preventing related health complications and promoting a 

healthier lifestyle. 

2. Traditional methods for obesity assessment primarily rely on the Body Mass Index (BMI), which is  
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calculated using a person’s height and weight. However, BMI does not always accurately reflect body  

fat distribution or muscle mass, and may not provide a comprehensive understanding of an individual's 

health condition. Moreover, manual evaluation is often time-consuming and requires clinical settings. 

3. With the advancement of artificial intelligence and computer vision technologies, there is a growing 

interest in developing automated systems that can analyze human body features from images to assess 

obesity levels. This project aims to design and implement a machine learning-based model, specifically 

using Convolutional Neural Networks (CNNs), to classify individuals into obesity categories by 

analyzing their full-body images. 

4. The proposed system offers a non-invasive, quick, and accessible solution for obesity detection, which 

can support healthcare professionals, fitness trainers, and individuals in monitoring and managing 

physical health. By leveraging deep learning techniques, the model is trained on a dataset of labeled 

human images to learn relevant features associated with various levels of body fat. 

5. This introduction sets the stage for exploring an innovative, image-based approach to health 

monitoring, contributing to smarter, tech-driven healthcare solutions  

 

2. System Entities: 

a. Obesity Risk Assessment: The system's assessment of the user's obesity risk based on input data. 

b. Recommendations: Personalized recommendations for the user to reduce their obesity risk. 

c. User Profile: A record of the user's data and assessment results. 

 

3. User Entities: 

1. User: The individual using the system to detect obesity risk. 

2. Patient: A specific type of user who is seeking medical attention. 

 

4. CODE SNIPPETS 
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5. Models.py: 

 

 
 

 
 

6. SYSTEM ARCHITECTURE 

The  System Architecture for your Obesity Detection using Image Analysis project. This architecture 

outlines how data flows from input to output, with key components involved at each stage.: 

 

Home Page: 

The Home Page serves as the landing screen of the Obesity Detection System, providing users with an 

overview of the application’s purpose and features. It introduces users to the concept of obesity prediction 

through image analysis and offers navigation to key functionalities. 
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Fig1 Home page 

 

Login page: 

The Login Page provides secure access to registered users of the Obesity Detection System. Users must enter 

their registered email address and password to log in and use the system’s features, such as image analysis 

and prediction history. 

 
Destination Page:  

 In the Obesity Detection System, the Destination Page serves as the results display for the user’s current obesity 

category based on the image uploaded. The term "destination" refers to the health state (classification) predicted 

by the system — such as Underweight, Normal, Overweight, or Obese. 

This page provides a detailed view of the predicted obesity level, including explanations, visuals, and guidance 

for each health category. 
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7. SOFTWARE MODELLING: 

Software modeling is essential to visually and structurally represent the functionality, data flow, and 

behavior of the Obesity Detection System. The following models provide insights into how users interact 

with the system, how components relate, and how operations are executed. 

a. Use Case Diagram 

Purpose: To represent the system's functional requirements by showing user interactions with the system. 
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8. SOFTWARE TESTING 

Testing Objectives 

1. Ensure Accuracy: Verify that the system accurately predicts obesity risk based on user input data. 

2. Validate Functionality: Ensure that the system functions as expected, including data collection, analysis, 

and result generation. 

3. Identify Defects: Identify and report defects or bugs in the system. 

Testing Types 

1. Unit Testing: Test individual components or units of the system to ensure they function correctly. 

2. Integration Testing: Test the integration of different components to ensure they work together 

seamlessly. 

3. System Testing: Test the entire system to ensure it meets the requirements and functions as expected. 

4. User Acceptance Testing (UAT): Test the system with real users to ensure it meets their needs and 

expectations. 

Test Cases 

1. Valid Input Testing: Test the system with valid input data to ensure accurate predictions. 

2. Invalid Input Testing: Test the system with invalid input data to ensure error handling and robustness. 

3. Edge Case Testing: Test the system with edge cases, such as extreme values or unusual input data. 

4. User Scenario Testing: Test the system with real-world user scenarios to ensure usability and 

functionality. 

Testing Tools 

1. Automated Testing Tools: Use automated testing tools, such as Selenium or Appium, to automate testing. 

2. Manual Testing: Perform manual testing to ensure the system meets  

 

9. CONCLUSION 

The Obesity Detection System successfully demonstrates the integration of computer vision and deep 

learning techniques to assess obesity levels based on human body images. By automating the analysis 

process using Convolutional Neural Networks (CNNs), the system offers a non-invasive, efficient, and 

user-friendly tool for predicting obesity categories such as underweight, normal, overweight, and obese. 

The system includes essential features like user authentication, image upload, prediction result display, 

and history tracking, making it suitable for personal health monitoring and potential use in telemedicine 

or wellness applications. The accuracy and performance of the model depend heavily on the quality and 

diversity of the training dataset, and results improve with further data and model fine-tuning. 

This project highlights the growing potential of AI in healthcare and opens avenues for future 

enhancements, such as integrating with real-time camera feeds, wearable health data, or expanding 

predictions to include other health metrics. Overall, the project is a valuable step toward intelligent, 

accessible, and preventive health technologies. 
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