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Abstract- - NutriScan is an AI-powered food recognition 

and nutrition analysis system developed to automate 

calorie and nutrient estimation from food images. The 

system leverages a Convolutional Neural Network (CNN) 

model for accurate food classification and retrieves 

nutritional values including calories, proteins, fats, and 

carbohydrates in real time. The platform is built using a 

React and Tailwind CSS frontend for a responsive user 

interface, while Firebase cloud services handle 

authentication, real-time data storage, and cloud hosting. 

The system eliminates common errors arising from 

manual dietary entry and provides users with an analytics 

dashboard that visualizes daily intake and dietary trends 

to support informed decision-making. NutriScan 

demonstrates the practical integration of deep learning 

and cloud infrastructure to promote healthier lifestyle 

choices. Future enhancements include portion size 

detection via image segmentation and personalized meal 

recommendation engines. 

 

Index Terms- Convolutional Neural Network, Deep 

Learning, Firebase, Food Recognition, Nutrition 

Analysis, React.js. 

 

I. INTRODUCTION 

 

Nutrition monitoring plays a vital role in maintaining 

overall health and preventing lifestyle-related 

diseases such as obesity, diabetes, and cardiovascular 

disorders. However, traditional methods of tracking 

dietary intake rely heavily on manual calorie entry, 

which is time-consuming, tedious, and often 

inaccurate due to human error and inconsistent user 

engagement. Many users tend to underestimate their 

food consumption or forget to log meals, leading to 

unreliable data and eventual abandonment of tracking 

practices. With the rapid advancement of 

smartphones, cloud computing, and artificial 

intelligence, there is a growing opportunity to 

transform how nutrition monitoring is performed. In 

this context, NutriScan is proposed as an intelligent, 

image-based nutrition detection system that 

simplifies the entire process of dietary tracking. 

Instead of manually entering food details, users can 

simply capture or upload an image of their meal, and 

the system automatically analyzes it using a trained 

Convolutional Neural Network (CNN) to identify the 

food item and retrieve its nutritional information, 

including calories, proteins, fats, and carbohydrates. 

This automation significantly reduces user effort 

while improving accuracy and consistency. 

NutriScan integrates a Python-based CNN model for 

food recognition with a modern React and Tailwind 

CSS frontend, while Firebase cloud services handle 

authentication, real-time database management, and 

storage, ensuring that the system is scalable, secure, 

and accessible across multiple devices. 

 

The motivation behind NutriScan arises from the 

widespread issue of inaccurate self-reported dietary 

data, as studies indicate that individuals frequently 

miscalculate or underestimate their calorie intake 

when relying on manual methods. By automating 

food identification and nutrition retrieval, the system 

minimizes human error, reduces cognitive burden, 

and enables users to make more informed dietary 

decisions. The scope of the project covers the 

complete development lifecycle of an AI-powered 

nutrition tracking platform, including CNN model 

training, API development, frontend design, cloud 

integration, and system testing. The system is 

designed using a modular architecture consisting of 

key components such as image-based food 

recognition, nutritional value extraction, secure user 

authentication, food log and history management, 

portion size adjustment, and an analytics dashboard 

that visualizes daily intake and dietary trends. These 

features work together to provide a comprehensive 

and user-friendly solution for monitoring eating 

habits and improving lifestyle choices. The remainder 
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of the paper is structured as follows: Section II 

presents the literature survey and analysis of existing 

systems, Section III describes the system design and 

architecture, Section IV details implementation and 

testing methodologies, Section V discusses results 

and benefits, and Section VI concludes the paper with 

future enhancements. 

 

II.  LITERATURE SURVEY 

 

The rapidly growing field of nutrition and health 

technology has made the development of automated 

dietary assessment tools increasingly important for 

promoting healthier lifestyles. Traditional calorie-

tracking methods largely depend on manual data 

entry and user estimation, which are often inaccurate, 

time-consuming, and prone to human error. These 

conventional systems fail to provide real-time 

analysis and offer only limited insights into the 

nutritional composition of food, making them less 

effective for long-term use. As a result, users 

frequently lose motivation and discontinue tracking 

their dietary habits. In this context, research by 

Gibney et al. [1] highlights the complexity of human 

nutrition and emphasizes the necessity of accurate 

and reliable dietary assessment tools to support long-

term health management. Their work provides a 

strong scientific foundation for the need to shift from 

manual tracking approaches to automated, intelligent 

systems that can simplify nutrition monitoring while 

maintaining precision and consistency. 

 

Further supporting this need, Burke et al. [2] 

conducted a systematic review on self-monitoring 

techniques in weight management and concluded that 

digital tracking tools significantly outperform 

traditional manual logging in terms of user adherence 

and accuracy. Their findings reinforce the importance 

of seamless, technology-driven solutions like 

NutriScan, which aim to reduce user effort while 

improving data reliability. Existing platforms such as 

MyFitnessPal [3] and the USDA FoodData Central 

[4] have already established extensive and well-

structured nutrition databases that serve as standard 

references for food composition analysis, and 

NutriScan builds upon similar data frameworks to 

retrieve nutritional information after food 

classification. Additionally, Chen et al. [5] 

demonstrated the effectiveness of deep learning 

techniques in food image recognition, achieving high 

accuracy through the use of transfer learning on pre-

trained CNN architectures. This research strongly 

validates the CNN-based approach adopted in 

NutriScan, particularly for recognizing Indian food 

items, which present unique challenges due to their 

complex ingredients, diverse preparation styles, and 

varied visual appearances. Together, these studies 

highlight the growing importance of integrating 

artificial intelligence and cloud-based systems to 

create efficient, accurate, and user-friendly nutrition 

monitoring solutions. 

 

Table I: Comparison of Existing Nutrition Tracking 

Systems 

 

System Approach Limitations 

MyFitnessPal Manual entry + 

barcode scan 

Error-prone, no 

image recognition 

Google Lens General image 

recognition 

No 

calorie/nutrient 

retrieval 

Lose It! Barcode scanner 

+ manual log 

Limited Indian 

food database 

Food Image 

Datasets 

(Academic) 

CNN 

classification 

only 

No end-to-end 

user platform 

NutriScan 

(Proposed) 

CNN + Firebase 

+ React 

dashboard 

Comprehensive 

integrated solution 

 

Collectively, the reviewed literature confirms the 

viability of AI-driven food recognition systems and 

highlights a gap in applications specifically tailored 

for Indian cuisine, which NutriScan aims to fill. 

  

III.  SYSTEM ANALYSIS AND DESIGN 

 

A. Proposed System 

The proposed system, NutriScan, is a web-based food 

recognition and nutrition analysis platform 

specifically designed to overcome the limitations of 

traditional manual calorie tracking methods. Instead 

of requiring users to manually enter food details, the 

system allows them to simply upload an image of 

their meal, which is then analyzed using a Python-

based Convolutional Neural Network (CNN) model 

to accurately identify the food item and estimate its 
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nutritional values. The platform brings together 

multiple features such as food image recognition, 

automatic nutrient calculation, calorie history 

tracking, and personalized dietary insights into a 

single, easy-to-use digital interface. It is developed 

using modern technologies including React.js and 

Tailwind CSS for a clean and responsive frontend, 

along with Firebase services for authentication, cloud 

storage, and real-time database management. This 

combination ensures that the system is not only 

efficient and scalable but also accessible across 

devices. 

 

Advantages of the proposed system include: 

• Centralized nutrition and food-log management, 

allowing users to maintain all their dietary records 

in one place 

• Quick and accurate calorie and nutrient 

estimation, reducing dependency on manual 

calculations 

• Automated food recognition using machine 

learning, improving convenience and reducing 

user effort 

• Secure user authentication and private access 

control, ensuring that personal health data 

remains protected 

 

B. Functional and Non-Functional Requirements 

The system is designed with clear functional and 

non-functional requirements to ensure smooth 

operation and a better user experience. Functional 

requirements include: (i) Image Upload — users can 

easily upload or capture food images for analysis 

through an intuitive interface; (ii) Food Recognition 

— the system uses a CNN model to classify food 

items with high accuracy, even for complex dishes; 

(iii) Nutrition Retrieval — once the food is identified, 

the system fetches detailed nutritional values such as 

calories, proteins, fats, and carbohydrates from a 

structured database; (iv) Food Log Management — 

users can save, update, delete, and review their 

previously scanned food items, helping them track 

their eating habits over time; and (v) Diet Plan 

Generation — the system provides personalized meal 

recommendations based on user preferences, health 

conditions, and goals. 

 

Non-Functional Requirements include maintaining a 

responsive and user-friendly interface that works 

smoothly across devices, ensuring high-level data 

security through Firebase authentication mechanisms, 

providing reliable system performance with proper 

uptime and backup support, and enabling cross-

platform compatibility so that the application can be 

accessed on both desktop and mobile environments 

without any issues. 

 

C. Feasibility Study 

The feasibility study evaluates whether the proposed 

system can be successfully implemented in terms of 

technology, cost, usability, and time. Technical 

Feasibility: NutriScan is technically feasible as it uses 

well-established technologies such as Python for 

implementing the CNN model and Firebase for 

authentication and real-time data storage, both of 

which support fast processing, secure access, and 

scalable deployment. Economic Feasibility: The 

system is cost-effective because it relies on open-

source tools and affordable cloud services like 

Firebase, reducing development and maintenance 

expenses while still delivering high performance. 

Operational Feasibility: NutriScan is designed to be 

simple and user-friendly, requiring no technical 

expertise from users, making it suitable for a wide 

range of individuals including beginners. Schedule 

Feasibility: The project was developed using an agile 

approach, where the system was built in phases such 

as image upload, prediction, nutrition analysis, and 

dashboard integration, allowing continuous testing 

and ensuring timely completion of the project. 

 

D. System Architecture 

NutriScan follows a well-structured three-tier 

architecture that separates the system into different 

layers for better performance, scalability, and 

maintainability. The Frontend Layer is developed 

using React.js and Tailwind CSS, providing a clean, 

responsive, and interactive user interface where users 

can upload images, view results, and manage their 

food logs. The Backend Layer is implemented using 

Python frameworks such as FastAPI or Flask, which 

handle the core logic of the system including image 

processing, CNN-based food recognition, and 

communication between different components 

through APIs. The Cloud Data Layer is powered by 

Firebase services, where Firebase Firestore stores 

user information, nutritional data, and food logs; 

Firebase Authentication ensures secure login and user 
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management; and Firebase Storage is used to store 

uploaded food images. This layered architecture 

ensures efficient data flow, real-time updates, and a 

seamless user experience while maintaining system 

reliability and scalability. 

 

Table II: System Technology Stack 

 

Layer Technology Function 

Frontend React.js + Tailwind 

CSS 

User interface, 

dashboard, 

interactions 

Backend Python 

(FastAPI/Flask) 

CNN inference, 

API, nutrition 

retrieval 

ML Model TensorFlow/Keras 

CNN 

Food image 

classification 

Authentication Firebase 

Authentication 

Secure user login 

and access 

control 

Database Firebase Firestore Food logs, user 

profiles, 

nutrition data 

Storage Firebase Storage Uploaded food 

images 

 

E. System Modules 

Authentication & User Profile Module handles user 

registration and secure login. Users enter personal 

details including name, email, and physical 

information. Data is stored in Firebase Authentication 

and Firestore, ensuring personalized and private 

access. 

 

Food Scanning & Upload Module allows users to 

upload or capture food images. The selected image is 

previewed and transmitted to the backend for CNN-

based analysis. Food Recognition & Nutrition 

Calculation Module processes the uploaded image 

using the trained CNN model to identify the food 

item and retrieve its nutritional values. 

 

Portion Size & Serving Adjustment Module enables 

users to adjust serving size and measurement units 

with nutrition values dynamically recalculated in real 

time. Food Log & History Module saves all scanned 

meals and associated nutrition results in Firebase 

Firestore. Dashboard Insights Module displays daily 

and weekly calorie reports, macronutrient summaries, 

and progress trends. 

  

F. Key API Routes 

The backend is implemented using Flask/FastAPI 

and provides a set of structured API routes to handle 

core system functionalities. The /scan_food route 

processes uploaded images and identifies the food 

item using the CNN  model.  The  /predict_nutrients  

route  estimates  calories  and  macronutrient  values.  

The/recommend_portion route suggests appropriate 

serving sizes, while the /save_meal route stores meal 

details in the Firestore database. Additionally, the 

/health_suggestions route generates personalized 

dietary recommendations based on user data and 

history. 

IV.  SYSTEM IMPLEMENTATION AND 

TESTING 

 

A. Implementation Overview 

NutriScan integrates a React-based interface, a CNN-

powered backend, and Firebase services for 

authentication, storage, and food log management. 

Users upload images, receive nutrition predictions, 

adjust servings, and save meals. The backend 

processes the image, predicts food labels, and fetches 

nutrition data from the integrated database. 

A representative backend prediction sequence is as 

follows: 

 

 

B. User Interface Screens 

Home Page: The homepage opens with a full-width 

hero banner featuring vibrant Indian cuisine imagery. 

The bold green title 'NutriScan' and subtitle 'Eat 

Smart, Stay Healthy with Indian Food' communicate 

the system's purpose. Users can scan meals, view 

nutrition details, and receive personalized dietary 

suggestions directly from the homepage. 

 

Registration & Login Page: The Create Account page 

features a clean, responsive design with input fields 

for Full Name, Email, Phone Number, and Password. 

A 'Continue with Google' option provides a faster 

sign-up pathway. The Medical Info page collects 

optional data including allergies and medical 

conditions to tailor recommendations. 
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Dashboard: After login, the dashboard presents the 

'Today's Nutrition' summary with achievements and 

daily tips to keep users engaged. Food Upload Page: 

The upload interface allows users to submit a food 

image via file picker. The 'Analyze Food' button 

triggers the ML-based classification pipeline. 

 

Portion Size Page: After food recognition, users 

specify the quantity consumed. The Calculated 

Nutrition panel updates in real time, displaying 

calories, protein, fat, carbohydrates, fiber, and 

weight. Diet Plan Creator: A two-step interface 

enables users to select Basic, Medium, or Advanced 

diet plan types. 

 

C. System Testing 

System testing validated food scanning operations, 

CNN model predictions, portion size calculations, 

data storage in Firebase, and smooth user 

interactions. Functional Testing validated all core 

features including user authentication, image upload, 

food classification, nutrition calculation, log 

management, and diet plan generation. 

 

Unit Testing validated individual functions including 

the backend prediction API, React components, 

Firebase CRUD operations, and utility functions for 

nutrition value calculation. Component Testing 

ensured that different modules worked together 

seamlessly. Integration Testing validated the 

combined operation of all modules across React.js, 

Tailwind CSS, FastAPI, and Firebase Firestore in an 

end-to-end environment. 

 

V.  RESULTS AND BENEFITS 

 

NutriScan successfully demonstrates how modern 

artificial intelligence techniques can be effectively 

combined with cloud-based technologies to build a 

smart and practical nutrition monitoring system. The 

core strength of the system lies in its ability to 

integrate a Convolutional Neural Network (CNN) 

model with a scalable cloud platform, enabling 

automated food recognition and real-time nutrition 

analysis. By focusing on commonly consumed Indian 

food items, which are often complex in composition 

and presentation, the system addresses a significant 

challenge in food classification and dietary 

assessment. The trained CNN model is capable of 

identifying food items from user-uploaded images 

with a high level of accuracy, reducing the 

dependency on manual input and minimizing human 

errors. Once the food item is recognized, the system 

instantly retrieves its nutritional profile, including 

calories and macronutrients, providing immediate 

feedback to the user. This seamless process not only 

simplifies the task of tracking daily food intake but 

also enhances consistency and reliability in dietary 

monitoring. Furthermore, the integration of Firebase 

ensures secure data handling, real-time updates, and 

efficient storage of user logs, making the platform 

highly responsive and accessible. The user-friendly 

interface developed using React and Tailwind CSS 

further improves usability, allowing users to interact 

with the system effortlessly. Overall, NutriScan 

bridges the gap between complex machine learning 

models and everyday health applications, making 

advanced nutrition tracking accessible to a wider 

audience. 

 

Table III: System Performance Metrics 

 

 

Parameter Value 

CNN Classification 

Accuracy 

91.4% (validation set) 

Average Prediction 

Response Time 

< 2.5 seconds 

Supported Food 

Categories 

50+ Indian food items 

Nutrition Attributes 

Retrieved 

Calories, Protein, Fat, 

Carbs, Fiber 

User Authentication 

Method 

Firebase Email + Google 

OAuth 

Platform Compatibility Desktop and Mobile 

(Responsive) 

Cloud Storage Latency < 1 second (Firebase 

Firestore) 

Data Security Firebase Authentication + 

Firestore Rules 

 

The key benefits delivered by the NutriScan system 

extend beyond simple calorie tracking and highlight 

its role as a comprehensive digital nutrition assistant. 

One of the primary advantages is efficient tracking, 

where the entire process of identifying food items 

and calculating their nutritional values is fully 
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automated, significantly reducing the manual effort 

required from users. Instead of spending time 

searching for food items and estimating portion sizes, 

users can simply upload an image and receive instant 

results, making the process faster, more convenient, 

and more engaging. Another major benefit is high 

accuracy, achieved through the use of a trained CNN 

model that is capable of recognizing food items with 

consistency and precision, even in the case of 

complex Indian dishes. This minimizes the 

inaccuracies commonly associated with manual 

logging and ensures that users receive reliable 

information about their calorie intake and nutrient 

composition. The system also emphasizes 

transparency, as it provides a detailed breakdown of 

nutritional values such as calories, proteins, fats, 

carbohydrates, and fiber, along with maintaining a 

complete history of previously logged meals. This 

allows users to clearly understand their dietary habits 

and make informed decisions regarding their 

nutrition and lifestyle. 

  

In addition to these core benefits, NutriScan offers 

several extended advantages that enhance its 

practicality and usability. The system is cost-

effective, as it is developed using open-source 

technologies and leverages Firebase cloud services, 

reducing both development and maintenance costs 

while still delivering high performance. Secure data 

handling is ensured through Firebase Authentication, 

which protects sensitive user information such as 

personal details, dietary logs, and health-related 

inputs from unauthorized access. The platform also 

promotes health awareness by providing real-time 

insights into daily eating patterns, helping users stay 

conscious of their nutritional intake and encouraging 

healthier habits over time. Furthermore, NutriScan 

contributes to eco-friendly practices by eliminating 

the need for paper-based diet logs and enabling 

completely digital record-keeping. The inclusion of 

an analytics dashboard further enhances the system 

by presenting visual summaries of daily calorie 

consumption and macronutrient distribution through 

graphs and charts, making it easier for users and even 

healthcare professionals to monitor and evaluate 

dietary trends in a structured manner. Additionally, 

the portion size adjustment module plays a crucial 

role in improving accuracy, as it allows users to 

customize serving quantities and instantly see the 

updated nutritional values, ensuring that the logged 

data closely matches actual consumption. Overall, by 

combining automation, accuracy, security, and user-

friendly design, NutriScan emerges as a powerful and 

reliable solution for modern nutrition tracking, 

supporting individuals in maintaining a healthier and 

more informed lifestyle. 

 

Table IV: Comparison of Proposed System with 

Manual Tracking Methods 

 

Feature Manual 

Tracking 

NutriScan 

(Proposed) 

Food 

Identification 

User-entered 

text 

AI image 

recognition (CNN) 

Accuracy Low 

(subjective) 

High (91.4% 

validated) 

Speed 5-10 minutes 

per meal 

< 3 seconds per 

scan 

Indian Food 

Support 

Limited 50+ Indian food 

categories 

Portion 

Adjustment 

Manual 

estimate 

Dynamic real-time 

calculator 

Data Storage Manual log / 

spreadsheet 

Firebase cloud 

auto-save 

Analytics None Daily/weekly 

dashboard insights 

 

VI.  CONCLUSION 

 

The NutriScan system represents a modern, 

intelligent, and user-focused approach to nutrition 

management by effectively combining advanced food 

recognition, real-time nutrient analysis, and 

personalized dietary guidance into a single, unified 

digital platform. The system is designed to simplify 

the process of monitoring daily food intake while 

maintaining high accuracy and consistency, making it 

especially useful for individuals who struggle with 

traditional manual calorie tracking methods. By 

leveraging technologies such as React for a 

responsive and interactive user interface, FastAPI for 

efficient backend communication, TensorFlow/Keras 

for implementing the CNN-based food recognition 

model, and Firebase for secure authentication and 

real-time data storage, NutriScan delivers a seamless 

and scalable solution that can be accessed across 

multiple devices. One of the key strengths of the 



© MAY 2026 | IRE Journals | Volume 9 Issue11 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I11-1717331 

IRE 1717331          ICONIC RESEARCH AND ENGINEERING JOURNALS 1031 

system is its ability to provide instant nutritional 

breakdowns tailored to individual user goals such as 

weight loss, muscle gain, or maintaining a balanced 

diet. This level of personalization, combined with 

automated food detection, reduces user effort while 

improving the reliability of dietary data. The project 

also successfully validates the effectiveness of CNN-

based image recognition for real-world dietary 

monitoring, particularly in handling diverse and 

complex Indian food items, as supported by the 

research work of Chen et al. [5]. In addition, the use 

of structured nutritional datasets inspired by 

platforms like MyFitnessPal [3] and USDA 

FoodData Central [4] ensures that the retrieved 

nutritional information is both accurate and 

standardized. The overall system design, supported 

by a modular architecture, ensures that the platform 

remains maintainable, flexible, and scalable for 

future expansion, aligning with the growing demand 

for intelligent health-monitoring applications 

highlighted in studies such as Gibney et al. [1] and 

Burke et al. [2], which emphasize the importance of 

accurate and technology-driven dietary assessment 

tools. 

  

Looking ahead, several meaningful enhancements 

can further improve the capabilities and impact of 

NutriScan. One major enhancement is AI-Enhanced 

Food Recognition, where more advanced deep 

learning techniques, including image segmentation, 

can be integrated to automatically detect portion sizes 

directly from food images, eliminating the need for 

manual adjustments and further improving accuracy. 

Another important extension is Wearable Device 

Integration, where the system can be connected with 

smart devices such as Fitbit, Garmin, and Apple 

Health to synchronize physical activity data like 

calorie burn, heart rate, and step count, enabling a 

more holistic view of user health. The introduction of 

Advanced Personalized Diet Planning can make the 

system even more adaptive by generating diet plans 

that automatically update based on user behavior, 

preferences, allergies, medical conditions, and 

progress toward health goals. Additionally, Voice-

Based Food Logging can be implemented using 

Natural Language Processing (NLP), allowing users 

to simply describe their meals verbally, making the 

system more accessible and convenient for everyday 

use. 
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