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Abstract:

Voice-enabled interfaces are becoming increasingly popular in modern food ordering systems due to their
simplicity and hands-free interaction. This paper presents EchoEats, a lightweight voice-based food
ordering prototype that allows users to browse menus, select items, and confirm orders using speech
commands. The system uses the Web Speech API for speech-to-text conversion, React for the interface,
Node.js for backend processing, and MongoDB for storing menu and order data. A mock Stripe module
handles simulated payments for demonstration purposes. The prototype supports essential features such as
item retrieval, cart management, and order confirmation, delivering a fast and accessible ordering
experience. Experimental results show smooth voice recognition, accurate command mapping, and efficient
order handling. EchoEats demonstrates how voice interfaces can enhance convenience and usability, and it
can be extended with multilingual support, voice authentication, and real-time payment integration in the
future.

Keywords — Voice Ordering, WebSpeech API, Food Ordering System, Real-Time Interaction,
Accessibility, MongoDB
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I. INTRODUCTION

The rapid growth of online food ordering
platforms has transformed the way consumers
interact with restaurants and food services.
Traditionally, users browse menus manually, type
item names, and complete multiple input steps for
placing an order. However, with increasing emphasis
on convenience, accessibility, and contactless
interaction, voice-enabled solutions are becoming
highly relevant. Voice-based applications simplify

user interaction, improve usability, and provide a
more intuitive experience when compared to
conventional text-based interfaces.

EchoEats is a web-based food ordering prototype
that enables users to browse menu items and place
orders using voice commands. The system captures
voice input, converts it into text, and processes the
request using WebSpeech communication to
perform actions such as listing items, adding items to
the cart, and confirming orders. This approach
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eliminates the need for manual typing and offers a
hands-free ordering experience.

The application is built using React for the user
interface, Node.js and Express for server logic, and
MongoDB for database management. A mock Stripe
integration facilitates payment simulation for
demonstration purposes. EchoEats stores food items,
order data, and user feedback securely in the
database and provides order history retrieval for
future reference.

The prototype demonstrates a simple yet effective
model for implementing voice interaction in food
ordering systems. Its lightweight architecture,
responsive interface, and real-time WebSpeech
communication make it suitable for deployment in
web-based environments. EchoEats provides a
promising direction for enhancing accessibility in
online ordering and can be extended with additional
features in future implementations.

II. PROBLEM STATEMENT & OBJECTIVES

Problem Statement: Traditional food ordering
platforms rely on manual input, which may be time-
consuming and less accessible. There is a need for a
simple, lightweight, voice-based food ordering
system that enables users to browse menus, manage
cart items, and confirm orders efficiently.
Objectives:
1. Implement voice-based menu browsing and
order management using WebSpeech API.
2. Enable hands-free addition, removal, and
confirmation of orders.
3. Provide real-time, low-latency interaction
between frontend and backend.
4. Store menu and order data efficiently using

MongoDB.

5. Simulate checkout using Stripe mock
integration.

6. Ensure simplicity and accessibility for

prototype-level deployment.

II1. PROPOSED SYSTEM & ARCHITECTURE

The proposed system, EchoEats, is a prototype-
based food ordering platform that enables hands-
free ordering using lightweight browser-side
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voice input and real-time communication with the
server. The system aims to provide a simplified,
accessible, and efficient ordering experience,
without relying on heavy Natural Language
Processing (NLP) models or external speech-
processing APIs. The architecture ensures smooth
interaction, immediate feedback, and minimal
latency, while allowing users to browse the menu,
select items, and confirm orders conveniently
through voice-based commands.

System Architecture Overview
The proposed architecture consists
following components:
Frontend Web Application
e (Captures voice input using built-in browser
speech conversion methods.
e Displays menu items, order details, and
system responses.
e Communicates with the backend through the
Web Speech API.
Communication Layer
e Provides real-time flow of recognized voice
commands.
e Ensures smooth transmission of speech-to-
text results.
e Maintains low-latency interactions.
Backend Server
e Processes incoming text/commands.
e Validates menu selections and quantities.
e Sends real-time responses back to the
frontend.
Database (Menu + Orders)
e Supplies updated food menu data.
e Stores order details for record and
confirmation.

of the

Workflow of the Proposed System

. User opens the EchoEats ordering page.
2. User speaks a command (e.g., “Add pizza to
my cart”).
Frontend captures speech — converts to text
using the Web Speech APIL.
The text command is sent to the server.
Server processes the command.
Menu or order updates are returned instantly.
Frontend displays updated order information.
User confirms final order through voice
confirmation.
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Key Features of the Proposed System

Hands-free voice
commands.

Real-time response using Web Speech API.
Lightweight architecture (no NLP model
setup required).

Simplified communication for interactive
ordering.

Improved accessibility for
navigation difficulty.

Minimal overhead and fast performance.

ordering  through

users with

IV. METHODOLOGY

The methodology followed in the development of
the EchoEats voice-based food ordering system
consists of a sequence of structured steps to
ensure accurate voice command processing, real-
time interaction, and smooth order management.
The major steps are:

1.
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Capture Voice Commands through Web
Speech API: The system listens for user input
through the microphone and captures spoken
commands using the browser-supported Web
Speech APL.

Convert Speech to Text and Validate
Command Syntax: The captured audio is
converted into text. The system validates the
text format to ensure it matches an expected
food-ordering command pattern.

Identify Intent (Add / Remove / Browse /
Confirm):

The recognized text is interpreted to detect
the user's intent—such as adding an item,
removing an item, browsing the menu, or
confirming the order.
Backend Updates
Accordingly:

Based on the identified intent, the backend
performs operations like adding items to the
cart, removing items, updating quantities, or
finalizing orders. All data is stored securely
in MongoDB.

Frontend Provides Real-Time Feedback to
User:

The updated cart details, menu information,
and system responses are displayed

MongoDB  Records
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immediately to the user, ensuring smooth
interaction.

Confirm Order and Simulate Payment via
Stripe:

Once the user confirms the order through
voice, a mock Stripe module processes a
simulated payment, completing the checkout
process.

V. ALGORITHM / PSEUDOCODE
BEGIN

1.

Initialize WebSpeech API and establish
connection between frontend and backend.

2. Display the main interface to the user with a
voice input option.

3. WHEN the user presses the voice button:

. Capture microphone input
* Convert speech to text (STT)
4. IF converted text 1is valid THEN
e Extract intent (ADD / REMOVE /
CONFIRM)
* Extract food item (Pizza, Dosa, Burger,
etc.)
ELSE
* Display “Command not recognized”
* Return to Step 3

5. Create structured message:
message = { action: intent, item: food_item }

6. Send structured message to backend.

7. BACKEND receives message: * Parse
action and item ,

* IF action = ADD — Add item to cart

8. ELSE IF action = REMOVE —
Removeitem from cart

9. < ELSE IF action = CONFIRM — Generate
final bill and store order

10. Backend sends response to frontend.

11. FRONTEND displays response:
“Item added”, “Item removed”, “Order
confirmed”, etc.

12. Continue Steps 3-9 until user exits.

END

VI. IMPLEMENTATION
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The EchoEats system is implemented using a
combination of modern web technologies to support
voice-based ordering, database connectivity, and
real-time interaction. The major implementation
components are:

1. Frontend (React JS): The frontend interface
is built using React. It displays menu items,
manages the cart, and provides real-time
feedback to users. It also integrates the Web
Speech API to capture and process voice
commands directly from the browser.

2. Backend (Node.js & Express): he backend
handles parsing of commands, processing
user intents, validating menu items, updating
cart information, and confirming orders. It
also manages communication between the
frontend and the database.

3. Database (MongoDB): MongoDB is used to
store menu items, cart details, and complete
order history. It provides fast and flexible
document-based storage to support dynamic
food menu entries.

4. Payment Module
Integration)

A mock version of Stripe is integrated to
simulate payment processing. This allows the
system to demonstrate a complete order
workflow without requiring real transactions.

(Stripe Mock

VII. SYSTEM ARCHITECTURE DIAGRAMS

The EchoEats system follows a simple, lightweight,
and interactive architecture designed to support real-
time voice-based food ordering. The diagrams
represent the overall flow of data, voice commands,
and system responses across different components.
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Data Flow Diagram
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VIII. RESULTS

The EchoEats prototype successfully demonstrates a
functional and efficient voice-based food ordering
workflow. The implemented system supports all
essential operations required for hands-free ordering.
The major results observed during testing include:
Implemented Features:

e Voice-based menu browsing

e Adding and removing food items through

voice commands
e Voice-based order confirmation
e Simulated payment processing using Stripe
mock integration

e Viewing order history (non-voice)
Outcome:
The system performed smoothly with real-time,
low-latency responses and consistent interaction
between the frontend and backend. Voice commands
were recognized accurately, mapped correctly to the
corresponding actions, and processed efficiently.
The interface remained lightweight and accessible,
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demonstrating the effectiveness of the proposed
voice-based ordering approach.

Home Menu Mobileapp Contactus Q
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Explore our menu

0020900

Salad

Top dishes near you

IX. CONCLUSION

Conclusion:

EchoEats demonstrates a lightweight, responsive,
and accessible voice-based food ordering prototype
using the Web Speech API. The system enables users
to browse menus, add or remove items, and confirm
orders entirely through voice commands, offering a
convenient hands-free experience. Its simple
architecture, real-time interaction, and reliable
performance show that voice-driven applications can
significantly improve accessibility and usability in
online food ordering platforms.

Future Scope:

REFERENCES

e S. Uke, S. Shahari, R. Shimpi, R. Pawar, R.
Rode, ‘“Voice Assistant for Fast Food
Restaurants using DistilBERT,” 2024.

e J. Murali, L. Sharma, J. Jose, T. George,
“VOCALICIOUS - Voice-Assisted Food
Ordering Web Application,” 2023.

e R. Kambhampati, R. Bolimera, R. Sunkuru,
M. Pekkamwar, K. Pavan Kumar, P. Mahesh,

Available at www.ijsred.com

e Addition of multi-language support for
broader user accessibility.

e Integration of real payment gateways
instead of using mock Stripe modules.

e Implementation of voice-enabled order
history retrieval.

e Development of AI-based recommendation
systems based on user preferences.

e Conversion of the prototype into a mobile
application for wider reach.

e Enhanced accessibility features for visually
impaired users.

X. ACKNOWLEDGEMENT

The authors would like to express their sincere
gratitude to the Department of Computer Science
and Engineering, City Engineering College, for
providing the necessary facilities, academic
environment, and encouragement throughout the
course of this project.

We extend our heartfelt thanks to our project guide
and faculty mentors, whose continuous support,
timely feedback, and technical insights played a
crucial role in shaping the direction and quality of
this research work. Their expertise and motivation
greatly contributed to overcoming challenges during
development.

We are also thankful to our peers, friends, and
classmates for their collaboration, suggestions, and
constructive discussions, which helped refine the
system and improve its overall usability. Lastly, we
appreciate all individuals who directly or indirectly
contributed to the successful completion of this
research project.

S. K. Vittapu, “Al Enabled Voice Assistant
for Visually Impaired,” 2023.

e S. Gowruju, S. Kumar, S. Choudhary,
“Natural Language Processing-Driven Voice
Recognition System for Enhancing Desktop
Assistant Interactions,” 2025.

e A. Dao, G. T. Dao, D. B. Vu, H. H. Ha,
“Ichigo: Mixed-Modal Early-Fusion Realtime
Voice Assistant,” 2024.

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 2341



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 6, Nov-Dec 2025
Available at www.ijsred.com

e Y. Chen, X. Yue, C. Zhang, X. Gao, R. T. Tan,
H. Li, “VoiceBench: Benchmarking LLM-
Based Voice Assistants,” 2024.

e W. Held, M. Li, M. Ryan, W. Shi, Y. Zhang,
D. Yang, “Distilling an End-to-End Voice
Assistant Without Instruction Training Data,”
2024.

e A. Vijayakumar, H. B. Dubasi, A. Awasthi, L.
M. Jaacks, “Development of an Indian Food
Composition Database,” 2024.

e Y. Xu, X. Liu, Z. Mao, J. Zhou, “Mobile
Food Ordering Apps, Restaurant
Performance, and Customer Satisfaction,”
2024.

ISSN : 2581-7175 ©I1JSRED: All Rights are Reserved Page 2342



