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ABSTRACT:

This project introduces a comprehensive health management platform designed to promote personalized wellness. The system collects basic user details to analyze
their body state, providing tailored health insights and identifying individual requirements. A built-in recommendation engine suggests suitable food options based
on the user’s body type and health goals. The platform also enables users to track their daily calorie intake, including macronutrient distribution, while integrating
common physical activities such as walking, running, and swimming for a holistic fitness overview. Additionally, a social feature fosters interaction and community
building among users, encouraging motivation and accountability. By combining aims to empower users to achieve their wellness goals effectively.
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Introduction:

For fitness enthusiasts, achieving optimal health and performance requires a balance of proper nutrition and personalized diet plans. With the increasing
focus on fitness goals such as muscle gain, fat loss, and overall wellness, a food recommendation system that caters to individual nutritional needs is
essential. The system analyzes user data, including basic health metrics and activity levels to suggest meals that align with their nutritional needs and
goals. It integrates calorie tracking, macronutrient analysis, and social engagement features, creating a comprehensive health management platform. This
project aims to develop a Food Recommender System that combines user preferences, weight data, and nutritional information to provide personalized
meal suggestions. By leveraging advanced algorithms, the system helps gymgoers make informed dietary choices, supporting their fitness journey with
tailored, nutritious options for maximum performance and recovery. It also ensures seamless user experience by providing an interactive dashboard for
progress monitoring, real-time insights, and a social platform for motivation and support.

Objectives

e  User Health Analysis: Collect user data such as height, weight, and waist measurements to assess their body state and provide personalized health
insights.

. Personalized Food Recommendations: Develop a recommendation system that suggest meals tailored to the user’s body type and health goals.

. Calorie and Activity Tracking: Enable users to track daily calorie intake, macronutrient consumption, and physical activities like walking, running,
and swimming.

e  Social Connectivity: Create a platform where users can interact, share progress, and exchange tips, fostering a supportive community.

e Accessible Design: Ensure the platform is user-friendly and accessible for a wide range of audiences.

Implementation details:

1. Frontend Development

Technology used: React.js, Tailwind CSS.

Components:

Health Form.js: Capture user inputs (height, weight, age, gender, activity level).
Result.js: Displays calculated health metrics and recommended food items.

Welcome.js: Introductry page with investigation.

Utils/calculatemetrics.js: Contains formulas for BMI, WHtR, BMR, and BFP calculations.
API Integration: Axios is used to fetch recommendations from the backend.
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2. Backend Development

Technology Used: Node.js with Express.js

Endpoints:

lapi/health: Process user input and calculates health metrics.

/api/recommendations: Returns personalized food suggestions based on the decision tree logic.
/api/auth: Handles user authentication using JWT.

Database: MongoDB (stores user profiles and preference).

Middleware: Error handling and authentication using JWT.

3. Food Recommendation Algorithm

Cosine Similarity Approach:

Classifies user into categories based on BMI and WHtR.

Suggests food based on caloric requirements and health goals.
Incorporates macronutrient balancing for better nutrition planning.

4. Deployment
Frontend: Hosted with supporting React.js applications.
Backend: Deployed server with MongoDB as the database service.

Application

. Fitness Goal-Based Meal Planning

Generate customized meal recommendations to help users achieve fitness-specific goals, such as muscle gain, fat loss, or endurance improvement, based
on their body metrics and activity levels.

e  Adaptive Meal Suggestions

Use machine learning to adjust meal recommendations over time by learning from user feedback, preferences, and changes in fitness progress or goals.
e Nutrition for Recovery

Recommended post-workout meals and snacks designed to optimize recovery, reduce muscle soreness, and replenish glycogen stores, tailored to the
intensity and type of activity.

e  Seasonal and Local ingredient suggestions

Provide meal recommendations using seasonal and locally available ingredients, ensuring freshness, cost efficacy and sustainability.

e  Social and community Integration

Enable users to share their meal plans and recipes within a fitness community, fostering engagement and motivation through peer interaction.

Block Diagram of process:
This Diagram represents the Food Recommendation process:
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Methodology
A. Start program:

This block initializes the system and prepares it to run by setting up the necessary environment. It loads essential configuration, initializes variables, and
imports required libraries. These libraries, such as os, sys, and custom modules, ensure smooth operation and access to necessary functionalities. The
system also establishes error handling mechanisms to catch initialization issues. Logging configurations are set up to track system performance and
debugging information. Once initialized, the system is ready to accept user input and proceed to the next stages.

Algorithm, Techniques, and Libraries: Uses Python libraries such as NumPy, Pandas, SciPy and Scikit learn for handling data and calculations.
Input: No user input is required at this stage.

Output: The system is ready to accept user data.

B. User Registration & Authentication:

This block is responsible for securely handling user authentication and login processes. It ensures that only authorized users can access the system,
preventing unauthorized access to sensitive health data. The authentication mechanism validates user credentials against stored records, granting access
upon successful verification. Security protocols, such as encrypted password storage and multi-factor authentication, may be used to enhance protection.
The system also manages user sessions, ensuring that authenticated users maintain access while preventing unauthorized usage. By implementing robust
authentication procedures, the system ensures data integrity and user privacy.

Algorithm, Techniques, and Libraries: Uses JWT/Firebase/Auth API for secure authentication.

Input: User credentials (name, email, password).

Output: Successful authentication and stored user data.

C. User data collection:

This block gathers and stores crucial health-related details from users to generate dietary recommendations. It collects inputs such as age, gender, height,
weight, activity level, etc., which are essential for assessing the user’s nutritional needs. The system then processes this data to create a personalized
health profile. This information is securely stored in a structured database for continuous monitoring and recommendation improvements. Additionally,
the collected data is used to refine prediction models and enhance the accuracy of suggestions.

Algorithm, Techniques, and Libraries: Utilizes MongoDB for structured storage of user data.

Input: Health metrics (age, gender, height, weight, activity level, etc.,).

Output: Stored health data for future use.

D. Health calculation:

This block calculates crucial health parameters to access the user’s fitness level and body composition. It determines metrics like Body Mass Index (BMI),
Body Fat Percentage (BFP), Basal Metabolic Rate (BMR), and Waist-to-Height Ratio (WHtR). These values help in categorizing users as underweight,
normal, overweight or obese. The system utilizes scientifically validated formulas and medical guidelines to ensure accuracy in classification. The
calculated health metrics from the basis for personalized dietary and exercise recommendations.

Algorithm, Techniques, and Libraries: Uses mathematical equations for BMI, BFP, BMR, and WHtR using SciPy.

Input: User-provided health data.

Output: Classification of body type and daily caloric needs.

E. Food Recommendation Process:

This block generates personalized meal recommendations tailored to the user’s health metrics and dietary preferences. The system analyzes body type
classification, caloric requirements, and macronutrient distribution to determine suitable food choices. It fetches meal options from a structured database
or external APIs, ensuring diversity and nutritional balance. The system also incorporates user dietary restrictions, such as vegetarian or gluten-free
preferences, to refine suggestions. Machine learning algorithm recommends by adapting to user feedback and consumption patterns.

Algorithm, Techniques, and Libraries: Decision-tree using python Scikit learn.
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Input: User body classification and dietary preferences.
Output: Personalized meal recommendations.

F. Manual tracking:

This block enables users to manually enter their daily food intake and physical activities to maintain an accurate health record. Users input meal details,
portion sizes, and activity duration to ensure precise tracking of their caloric intake and expenditure. The system updates the logged data in real-time and
recalculates the user’s nutritional balance accordingly. This feature helps users stay aware of their progress and adjust their habits as needed. Additionally,
manual tracking serves well by ensuring continuous monitoring of health data.

Algorithm, Techniques, and Libraries: User real-time data logging.

Input: Manually entered meal and activity details.

Output: Updated calorie balance and fitness progress.

G. Progress Monitoring:

This block enables users to track their health progress by providing real-time feedback using data visualization tools. It processes calorie intake, exercise
logs, and other relevant metrics to generate insightful visual reports. Users can view trends, set fitness goals, and analyze their progress over time.
Interactive charts and graphs make it easier to interpret health data and adjust diet or exercise plans accordingly. The system updates based on user inputs,
ensuring up-to-date progress tracking. This feature plays a crucial role in maintaining motivation and adherence to health goals.

Algorithm, Technologies, and Libraries: User Chart.js for interactive progress visualization.

Input: Calorie & macronutrient intake, calorie burn logs.

Output: Graphical representation of progress.

H. Community Interaction:

This block facilities user interaction and engagement through built-in community features. Users can participate in discussions, share this fitness progress
and exchange diet tips with others. The system provides comment sections, and group discussions where users can ask questions and seek motivation.
Features like likes, replies, and reactions foster an interactive experience, helping users stay accountable. By promoting social connections, this component
enhances user retention and encourages a healthier lifestyle.

Algorithm, Techniques, and Libraries: Users Discussion system.

Input: Users comments, shares, and discussions.

Output: Enhanced user engagement and motivation.

Reference Image:

Reference image for the Food recommender system.

Welcome Back

Sign in to continue your wellness journey

&

Don't have an account? Create Account

Fig.1: Sign in Process
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Create Your Account

Join HealthTrack to start your wellness journey

Full Name * Email *
-

Password *

Age* Height (cm) * Weight (kg) *
= D "

Waist (cm) *

& Neck (cm) *

Diet * Activity Level *

Y1 Non-vegetarian v Sedentary v

Gender *

Male v

Goal *

Weight Loss v

2, Register

Already have an account? Sign In

Fig.2: Create your account
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HealthTrack ¥{ FooD My COMMUNITY  LOGOUT

Welcome back, Ajay!

% Health Metrics Today's Meals
26-03-2025 &
BMI BFP
20.28 209 s
Spicy Tuna Cullet & Lemon Rice + Kiwi i
390 calories
BMR Weight To Height Ratio
1575 0.5233 Mutton Rogan Josh & Jeera Rice + Spinach Stir Fry i
730 calories
Daly Nutrtion Mutton Rogan Josh & Jeera Rice + Spinach Stir Fry i
750 calories
o
Consumed: Wel Mutton Keema Curry & Parotta + Buttermilk i

Remaining: w 750 calories -

Nutrition Overview

Daily Nutrition Overview

I Fals
I Proieing

Carbs

Fig.3: Health metrics.

Conclusion:

The Food Recommender System successfully integrates nutritional analysis and user preferences to provide personalized food recommendations. It helps
users make informed dietary choices based on BMI, caloric intake, WHtR, BMR, and BFP. Interactive features like manual tracking and community
interaction enhances user engagement and health awareness. The system efficiently processes user inputs and delivers accurate meal recommendations
for breakfast, lunch, and dinner. Built with React for the frontend, Flask for the backend, and MongoDB for storage, it ensures a seamless and responsive
user experience. This project highlights the impact of personalized nutrition.
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