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Abstract — In today's fast-paced lifestyle, maintaining a 

balanced and personalized diet is a major challenge for 
individuals striving to achieve better health and fitness. 

MealMetrics is an AI-powered nutrition tracking and 

recommendation system designed to simplify this process by 

offering tailored dietary guidance based on user-specific 

health data. The system enables users to log their daily food 

intake and calculates their recommended macronutrient 

distribution — including calories, proteins, carbohydrates, 

and fats — according to their Body Mass Index (BMI), 

weight, height, and dietary preferences. MealMetrics further 

enhances user engagement through intelligent interactions 

and personalized food suggestions that align with the user’s 

health goals and eating patterns. This approach allows users 
to make more informed decisions and develop sustainable, 

healthy eating habits over time. Future improvements will 

focus on expanding datasets, refining recommendation 

accuracy, and incorporating expert feedback to improve 

system reliability and ensure more precise nutritional 

guidance.    
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I. INTRODUCTION 

In recent years, awareness around health and nutrition has 

grown rapidly, yet many individuals still struggle to maintain 

a balanced diet suited to their personal health goals and 

lifestyle. With the increasing complexity of food choices, 

varied dietary preferences, and the fast pace of modern life, 
there is a clear need for intelligent systems that can assist 

users in managing their daily nutritional intake. MealMetrics 

was developed as a solution to address this growing 

challenge. It is designed to provide users with a 

comprehensive platform for calorie counting, macronutrient 

tracking, and personalized food recommendations based on 

individual health profiles. The system allows users to enter 

their personal details, such as weight, height, Body Mass 

Index (BMI), and food preferences (vegetarian, vegan, or 

non-vegetarian), and then offers daily nutrient intake targets 

aligned with scientifically recognized dietary guidelines. 
What sets MealMetrics apart is its ability to not only monitor 

user intake but also to assist users in making better dietary 

decisions. By continuously tracking food consumption and 

understanding user behavior, the system provides both 

personalized recommendations and meaningful feedback 

aimed at promoting healthier eating patterns. The 

combination of nutritional science with advanced artificial 

intelligence makes MealMetrics a powerful tool in the 

journey toward better health. This paper explores the 

system’s architecture, design methodology, and how AI-

driven features can enhance both the user experience and the 

quality of health outcomes.  

II. LITERATURE SURVEY 

In recent years, personalized nutrition and digital health 

management systems have seen significant growth due to 

increasing awareness of healthy eating habits and 

advancements in artificial intelligence. Several studies and 

applications have explored the role of machine learning, 

recommendation systems, and conversational AI in 

improving user engagement and health outcomes. Below are 

key research insights and technological trends that form the 

foundation of the MealMetrics system: 

A. Context-Aware Dietary Systems: 

− Researchers like Chen et al. (2022) highlighted that 

integrating machine learning with food logging systems 

significantly improves the accuracy of nutrient intake 

predictions. 

− Their study emphasized the limitations of static food 

databases and suggested the need for adaptive systems 

that update based on the user’s evolving dietary profile. 

B. AI-Powered Recommendation Models:  

− Wang et al. (2021) explored AI-driven recommendation 

engines for nutrition planning, showing that real-time 
contextual data (such as user preferences and past intake) 

can improve the relevance and effectiveness of food 

suggestions.  

− Such systems have been found to positively influence 

users in achieving specific health goals. 

C. Existing Food Tracking Applications:  

− Applications like MyFitnessPal, HealthifyMe, and 

Cronometer offer calorie and macronutrient tracking 

using manual data entry, food databases, and barcode 

scanning.  

− These platforms provide generic recommendations and 

lack dynamic personalization based on real-time food 

consumption or health targets. 

D. Conversational AI for Personalized Health Guidance: 

− Recent developments in large language models (LLMs) 

have paved the way for intelligent chatbot systems 

capable of understanding user-specific health contexts. 

− Studies show that chatbots equipped with user profiles 

can enhance engagement, address queries more 

efficiently, and offer personalized dietary suggestions. 

E. Gap Identification: 

− Despite advancements in food tracking and AI, most 

systems fail to offer real-time, context-aware nutritional 

guidance that adapts dynamically to both the user’s 

health profile and their daily food intake history. 

− The proposed MealMetrics system aims to fill this gap 

by combining food tracking, personalized macronutrient 



AI-Based Personalized Meal Recommendation & Nutrition System 

 (IJSRD/Vol. 13/Issue 2/2025/053) 

 

 All rights reserved by www.ijsrd.com 232 

calculation, and AI-based food recommendation into a 
unified platform. 

III. METHODOLOGY 

The MealMetrics system is designed to provide users with a 

comprehensive and personalized nutrition management 

experience by integrating intelligent data handling, real-time 

recommendation models, and conversational AI. The 

methodology can be divided into the following stages: 

A. User Data Collection: 

− The system prompts users to input essential information 

such as weight, height, age, and dietary preferences 

(vegetarian, vegan, non-vegetarian). 

− This Users can specify specific health goals (muscle 

gain, weight loss, maintenance, etc.), which form the 
basis for personalized recommendations. 

− The system allows users to update their profile 

information    anytime to ensure accurate and relevant 

recommendations. 

B. Macronutrient Requirement Calculation: 

− Based on the user’s BMI and health objectives, the 
system computes the daily target values for calories, 

protein, fats, and carbohydrates. 

− Standard nutritional formulas and dynamic adjustments 

ensure the recommendations are aligned with the user’s 

evolving health status. 

C. Food Intake Tracking: 

− Users log consumed food items and their respective 

quantities through the app or website interface. 

− The system cross-references the logged data with its 
nutritional database to calculate real-time macronutrient 

intake and update daily progress. 

D. Conversational AI Integration: 

− A personalized AI chatbot is integrated into the platform, 

capable of understanding the user’s profile and dietary 

context. 

− The chatbot answers user queries, suggests relevant food 

choices, and guides the user based on historical data and 

present intake status. 

− The chatbot uses a knowledge base and fallback 

mechanisms to ensure accurate and context-aware 

responses. 

E. Food Recommendation Model: 

− The system utilizes AI-powered recommendation logic 

to suggest food items for breakfast, lunch, and dinner, 

tailored to the user’s remaining daily nutritional needs. 

− Recommendations adapt in real-time as the user logs new 

food entries, ensuring that the suggested meals 

complement their daily health targets. 

F. Continuous Feedback and Adaptation: 

− The system continuously monitors user progress and 

logged data to refine future recommendations and 

chatbot interactions. 

− This adaptive mechanism enhances the personalization 

and reliability of the service over time. 

IV. SYSTEM ARCHITECTURE 
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V. IMPLEMENTATION 

The implementation of the MealMetrics system adopts a 

modular and scalable architecture to ensure smooth user 

experience, real-time analytics, and future upgradability. The 

mobile app was developed using Flutter to ensure cross-

platform compatibility, with efficient communication 

between front-end and back-end modules. 

A. Environment Setup: 

− The development environment was set up using the 

Flutter SDK with Dart as the programming language. 

− Android Studio was used for testing on emulators, while 

Firebase handled real-time database and user 

authentication. 

− Essential packages like http, provider, and flutter_bloc 

were integrated to manage state and enable 

communication between modules. 

B. User Interface Implementation: 

− User Interface Implementation: The UI was developed 

using Flutter’s widget-based structure, ensuring 

consistent appearance and responsiveness on both 

Android and iOS devices. 

− Users can input personal data such as height, weight, and 

food preferences, and easily navigate through features 

like food logging, progress tracking, and chatbot 
assistance. 

− The interface is designed to be user-friendly, reducing 

cognitive load and increasing engagement. 

C. Nutritional Calculation Module: 

− This module computes daily caloric and macronutrient 
needs based on inputs like BMI, diet type (veg, vegan, 

non-veg), and health goals (gain, lose, or maintain 

weight). 

− As users log their meals, the module dynamically updates 

remaining nutrients and provides real-time tracking. 

− This enables users to stay informed and make timely 

dietary adjustments. 

D. Recommendation Model Integration: 

− A personalized recommendation engine suggests meals 

for breakfast, lunch, and dinner based on remaining 

macros, logged intake, and dietary restrictions. 

− The suggestions are generated using a large language 

model (LLM) that ensures nutritional balance and 

variety. 

− This helps users meet their health goals while 

maintaining dietary satisfaction. 

E. Conversational AI Implementation: 

− The AI chatbot assists users by responding to dietary 

queries and providing advice. 

− It first checks a predefined knowledge base, and if no 

match is found, it uses the LLM to generate personalized 

responses based on the user's profile and history. 

− This ensures responses are accurate, context-aware, and 

useful for decision-making. 

F. Database and Storage Implementation: 

− Firebase was used for secure, real-time data storage of 

user profiles, meal logs, nutritional targets, and chatbot 

conversations. 

− The database design supports fast read/write operations 

to ensure seamless updates and feedback. 

− Historical data is maintained to track progress and 
support future learning. 

G. Continuous Learning and Feedback Loop: 

− The system learns from user interactions, food 

preferences, and feedback to improve future 

recommendations. 

− Over time, the chatbot becomes more aligned with 

individual user behavior, enhancing personalization. 

− This feedback loop strengthens user retention and the 

app’s overall intelligence. 

VI. OUTPUT SCREEN OF PROJECT: 

The following screenshots provide a visual representation of 

the MealMetrics system in action. These output screens 

demonstrate key functionalities of the application, including 
user registration, food logging, nutritional tracking, 

personalized recommendations, and chatbot interactions. 

Each interface is designed to ensure user-friendliness, clarity, 

and a smooth experience across both web and mobile 

platforms. The visuals below reflect the seamless integration 

of AI-powered features and real-time data processing to 

deliver an intuitive health and nutrition management tool. 

A. User Profile & Personalization Setup: 

Describes where users input height, weight, age, gender, 

preferences, and goals 

 

B. Smart Dashboard & Meal Recommendations: 

Displays real-time macro tracking along with AI-generated 

meal suggestions for breakfast, lunch, dinner, and snacks 

based on the user’s profile and intake. 
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C. AI Nutrition Assistant (Chatbot Interface): 

Presents an intelligent chatbot that provides personalized 

responses to health and nutrition queries by considering the 

user’s profile, preferences, and real-time dietary context. 

 
D. Food Logging & Nutrient Tracking Interface: 

Where users add food entries and track daily intake. 

 

VII. RESULTS AND DISCUSSION 

The evaluation of MealMetrics revealed significant insights 

into its functionality and user-centric performance. The 

system was tested across multiple scenarios to assess its 

accuracy, adaptability, and user engagement. Key 

observations are as follows: 

A. Accurate Macro-Nutrient Calculation: 

− MealMetrics effectively calculated the user’s daily 

caloric needs and macronutrient targets (protein, 

carbohydrates, fats) based on BMI, weight, height, and 

dietary preferences. 

− The system ensured real-time updates to macronutrient 

intake as users logged food items. 

B. Personalized Food Recommendations: 

− The integrated recommendation model successfully 

suggested food items tailored to the user's health goals 

and current nutrient intake. 

− Recommendations were dynamically adjusted as the 

user's daily food logs were updated. 

C. Context-Aware Chatbot Interaction: 

− The chatbot provided precise and personalized responses 

by leveraging user-specific context (such as food intake 

history, health profile, and preferences). 

− This improved user satisfaction and reduced the need for 

repetitive data inputs. 

D. User Feedback and System Usability: 

− Initial users reported increased awareness of their dietary 

habits and found the AI-powered recommendations 

practical and relevant. 

− The intuitive design of the app encouraged consistent 

usage and meal logging. 
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E. Identified Limitations 

− Accuracy depended on the correctness of the user’s 

input, especially in terms of food names and portion 

sizes. 

− In cases of incomplete or ambiguous queries, the chatbot 

occasionally provided generalized answers, highlighting 

areas for improvement in handling edge cases. 

F. Comparative Advantage 

− MealMetrics outperformed conventional calorie-

tracking apps by offering real-time personalized 

suggestions rather than generic advice. 

− The combination of real-time feedback, 
recommendation, and contextual chatbot responses 

positioned MealMetrics as an advanced digital health 

assistant 

VIII. FUTURE SCOPE 

While MealMetrics has demonstrated strong capabilities in 

personalized nutrition tracking and AI-driven 

recommendations, its potential for expansion is significant. 

Future improvements are aimed at increasing personalization, 
accessibility, and integration with holistic health monitoring. 

Key areas of enhancement include: 

A. Expanded Food and Nutrient Databases 

Enriching the database with diverse regional and international 

cuisines, packaged products, and detailed nutritional 

values—including sugar and micronutrients—will enable 
more accurate and inclusive tracking. 

B. Integration with Wearables and Medical Records 

Syncing data from fitness trackers and smartwatches, along 

with integration of Electronic Health Records (EHR), will 

allow the system to provide more dynamic, medically-aligned 
dietary and health suggestions. 

C. Personalized Workout Plans 

Future versions will introduce AI-generated workout routines 

tailored to user goals, body metrics, and dietary profiles, 

creating a unified health and fitness solution. 

D. Multilingual and Culturally Aware Interface 

Adding support for multiple languages and culturally adapted 

meal recommendations will improve accessibility and 

usability for users from various regions and backgrounds. 

E. Expert Feedback Integration 

A feedback mechanism involving certified dietitians and 

nutritionists will be incorporated to ensure the AI’s 

suggestions align with professional health standards, 

increasing trust and reliability. 

F. Behavioral Analysis and AI Model Enhancement 

Analyzing long-term user behavior to identify unhealthy    

trends and refining AI models using large datasets and real-

time feedback will enhance prediction accuracy and user 

personalization. 

IX. CONCLUSION 

MealMetrics presents a user-centric solution for personalized 

nutrition management by combining real-time food tracking, 

AI-powered recommendations, and a context-aware chatbot. 

The system simplifies daily meal planning while promoting 

healthier and more informed food choices tailored to 

individual health profiles and dietary goals. 

By integrating advanced models with user-specific 

data, MealMetrics enhances both user engagement and the 
accuracy of nutritional advice. The project demonstrates the 

potential of AI in personal health applications and sets the 

foundation for future enhancements, including larger 

datasets, expert feedback integration, and real-time health 

data synchronization for improved performance and 

reliability. 
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