
IJSART - Volume 10 Issue 12 – DECEMBER 2024                                                                         ISSN [ONLINE]: 2395-1052 

 

Page | 194                                                                                                                                                                     www.ijsart.com 

 

Next-Gen Food Computing 

Assoc Mrs.Shruthi TV1, PunyaShree TS2, Sanjana L3, Shuchitha N4, Vandana N5 

1, 2, 3, 4, 5 Dept of Information Science and Engineering 
1, 2, 3, 4, 5 East West Institute of Technology 

 

Abstract- This project combines an object detection system 

based on YOLO (You Only Look Once) with a dietary 

recommendation system in a single Food Detection and 

Nutritional Information App. The application processes 

images taken from the camera or video streams in order to 

identify various food items and, using the data received, 

generates an appropriate nutrition guide as well as health 

guidance. Developed in the Streamlit framework, OpenCV and 

PIL are employed for effective image manipulation. Other 

notable features include providing diabetes and hypertension 

as well as other health tips to help user change his/her eating 

habits for the better. The modular construction of the app 

allows vertical scaling and future development including 

datacenters connected via API, along with reasoning methods 

that can suggest appropriate food to the users. 
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machine learning, healthcare, and two-stage classification. 

 

I. INTRODUCTION 

 

 The Food Detection and Nutrition Information App is 

an application that provides additional information regarding 

the nutritional value of the meals everyone takes. Using 

advanced object detection algorithms such as YOLO (You 

Only Look Once), the app retrieves food from photos and 

feeds on the camera. This is extremely fast and accurate. 

 

The backbone of the app is the YOLO algorithm, 

which has been renowned for its ability to perform real time 

detection. YOLO eliminates multi stage processes of object 

detection and classification, by viewing object detection as a 

single regression problem, hence making it very fast. The 

application takes images as input and breaks them into 

segments. For each segment that contains the object, a 

bounding box is constructed and high confidence level is used 

to determine the class of the object. 

 

The app is more user friendly as it has incorporated 

Streamlit that makes it easy or simple to build front-end web 

applications entirely in Python. Such a framework means that 

the target users will be able to upload the images directly to 

the app without much hassle. 

 

Existing system 

Modern methods in food recognition and dietary 

assessments are not integrated but rather are based on opacity 

or entry of data by a user, thus failing to provide instant 

feedback and tailored guidance on nutrition.  

 

What this means is that the users are most often 

provided vague instructions and directions that are general 

since the existing applications have low risk for real time 

detection of several objects anddo not include any kind of 

specific health focused recommendations or any specifics 

including certain diseases of the user.  

 

Besides, the system includes nutritional information 

and health recommendations addressing issues such as 

diabetes or high blood pressure and assists with wise dietary 

selections. The application is structured. 

 

In a modular way which facilitates its vertical growth 

and ease of upgrades, including connection of additional data 

centers via APIs and AI extended capabilities to offer food 

suggestions based on users’ health and nutrition history and 

requirements. 

 

 Proposed system 

 

The proposed system leverages the YOLO object 

detection model for real-time food recognition from images or 

live camera feeds, seamlessly integrating nutritional data and 

health recommendations tailored to individual user profiles. 

By incorporating user-specific health data and a robust 

nutritional database, the app offers customized dietary advice 

and suggestions for healthier alternatives, addressing both 

current limitations and scalability for future enhancements like 

video feed analysis and dynamic nutritional updates. 

 

The system will be upgraded to not only identify food 

items through YOLO-based object detection but also analyze 

users' eating habits over time using machine learning 

algorithms. By leveraging user data, including preferences, 

health conditions, and dietary goals, the system will provide 

more accurate and tailored nutrition guidance.  

 

The system will be capable of integrating with 

external databases and APIs to access real-time food databases 

and provide users with up-to-date nutritional information. 

Additionally, it will incorporate features like meal planning 
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assistance, calorie tracking, and deeper insights into the 

impact of different foods on health conditions such as 

diabetes, hypertension, and cardiovascular diseases. 

 

II. REQUIREMENT SPECIFICATIONS 

 

The hardware requirements for the system include a 

device equipped with at least 8GB of RAM and an Intel i5 

processor to ensure smooth performance during processing. A 

camera is necessary for live feed integration, enabling real-

time functionality. Additionally, adequate storage is required 

to accommodate datasets and system files efficiently. On the 

software side, the system operates on Python 3.8 or higher, 

utilizing key libraries such as YOLO for object detection, 

OpenCV for image processing, PIL for image manipulation, 

and Streamlit for creating an interactive user interface. SQLite 

serves as the database to manage user profiles and nutritional 

information. Minimum specifications include a Pentium IV 

2.4 GHz processor, 16 GB of available hard disk space for 32-

bit systems (20 GB for 64-bit systems), a 14-inch color 

monitor, an optical mouse, and at least 4GB of RAM for basic 

functionality 

 

The system design follows a modular approach, 

comprising three primary components: the frontend, backend, 

and database. The frontend, developed using Streamlit, offers 

a user-friendly web interface, enabling seamless interaction 

with the system. The backend is responsible for performing 

object detection using YOLO, processing detected results, and 

integrating them with the nutritional database for meaningful 

insights. The database stores user profiles and nutritional 

details of various food items, ensuring efficient data 

management. The system operates on Windows 7, 8, or 9 and 

is implemented using Python as the primary programming 

language, with Python IDE and Arduino IDE facilitating 

development. System design, a creative and iterative process, 

is fundamental to achieving effective functionality. It involves 

applying various techniques and principles to define the 

system in sufficient detail for physical implementation. The 

design specification outlines the system's features, its 

components, and their appearance to end-users, ensuring 

clarity and alignment with user requirements. 

 

III. IMPLEMENTATION 

 

1. Dataset Preparation 

 

The development begins with data collection, which 

involves gathering a diverse set of food images and 

corresponding nutritional information. This step ensures the 

system's ability to identify and classify food items accurately 

under various conditions, such as different lighting and mixed 

food environments. Data preprocessing, including 

augmentation, is performed to enhance the dataset's diversity 

and robustness. 

 

2. Model Development 

 

The YOLO (You Only Look Once) algorithm, known 

for its real-time detection capabilities, is employed for the 

food detection model. The model learns to predict bounding 

boxes, confidence scores, and class probabilities for food 

items. Techniques such as batch normalization and anchor 

boxes are incorporated to improve accuracy and detect smaller 

or overlapping objects effectively. 

 

3. Model Training 

 

During training, the YOLO model is fed with 

preprocessed images to optimize its detection capabilities. 

Advanced training parameters like customized loss functions 

and adaptive optimizers are used to ensure model efficiency. 

Metrics like precision, recall, and mean Average Precision 

(mAP) are tracked to assess the model's performance. 

 

4. System Integration 

 

After model training, the detection system is 

integrated with a nutritional database implemented using 

SQLite. This database contains detailed nutritional profiles, 

such as calorie counts, macronutrients, and micronutrients for 

various food items. The integration ensures seamless cross-

referencing of detected food items with nutritional data and 

supports the generation of personalized health 

recommendations based on user attributes like age, BMI, and 

health conditions. 

 

5. Interface Development 

 

A user-friendly interface is developed using 

Streamlit, enabling users to upload images, access live camera 

feeds, and view nutritional data in real time. The interface 

incorporates CSS customizations and responsive design 

principles to ensure an intuitive and visually appealing 

experience for users, including those with minimal technical 

expertise. 

 

6. Testing and Validation 

 

Extensive testing is conducted to evaluate the 

system's performance in real-world scenarios, ensuring 

accurate food detection under varied conditions. User 

feedback is collected and used to iteratively refine both the 
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interface and detection capabilities. The system's robustness in 

detecting overlapping and mixed food items is also validated. 

 

7. Deployment 

 

The final system is deployed as a web-based 

application, accessible through modern web browsers. 

Scalability is prioritized, with provisions for dynamic 

nutritional data integration through APIs and potential support 

for continuous food detection via video feeds. Regular updates 

are planned to expand the food database and improve 

detection accuracy based on evolving user needs. 

 

8. Prediction and Result Analysis 

 

The system is tested on unseen food images to 

validate its prediction accuracy and confidence levels. Results 

include detailed nutritional insights, which are presented to 

users in an interpretable manner, ensuring relevance across 

diverse cuisines and dietary needs. 

 

IV. SYSTEM ARCHITECTURE 

 

The User Interaction Layer serves as the primary 

interface for users to interact with the system. It allows users 

to upload images or live feeds for analysis and view the 

processed results. A web-based UI is employed, ensuring ease 

of use and accessibility. 

 

The Data Flow Layer outlines the movement of data 

between various system components. It manages user inputs, 

directs them to the YOLO model for processing, retrieves 

relevant data from the database, and ultimately displays the 

results. This layer ensures seamless and efficient data handling 

throughout the system. 

 

At the core of the system is the Model Inference 

Layer, which performs object detection and classification. 

Using the YOLO model, it processes the input data to detect 

objects, classify them, and cross-reference the results with the 

database. This layer provides users with detailed outputs, 

including detection labels and confidence scores. 

 

The Backend API Layer acts as a communication 

bridge between the UI, the YOLO model, and the database. It 

securely manages user inputs, processes predictions from the 

YOLO model, and handles database interactions. This layer 

ensures real-time processing and data retrieval, enhancing the 

overall system performance. 

 

Finally, the Database Layer is responsible for 

storing and managing all user and system-related data. It 

maintains records of user inputs, analysis results, and logs for 

auditing and research purposes. A robust database 

management system, such as PostgreSQL, ensures scalability 

and reliability, supporting the system's data-intensive 

requirements. 

 

 
Fig 1. System Architecture 

 

V. RESULTS 

 

 
Fig 2.  Dashbrord 

 

 
Fig 3.  Sidebar content display 
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Fig 5 Option for image upload 

 

 
Fig 6. Predicted image details 

 

 
Fig 7  Live feed details 

 

V. CONCLUSION 

 

The Food Detection and Nutrition Information 

System demonstrates the transformative potential of 

combining real-time object detection with nutritional analysis 

to address modern dietary challenges. By leveraging the 

YOLO algorithm for fast and accurate food detection and 

integrating it with a comprehensive nutritional database, the 

system empowers users to make informed dietary decisions. 

Its user-friendly interface ensures accessibility, while 

personalized health recommendations promote healthier 

lifestyles tailored to individual needs. The project not only 

bridges the gap between technology and health awareness but 

also sets a foundation for future innovations in dietary 

management and preventive healthcare. 
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