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Abstract-
This
powered chatbot to assist customer in resolving queries
to Order Food

interaction and an enhanced customer

project introduces a machine learning-

related in  Restaurant offering
seamless
experience. Key features include interactive menu
browsing, cart management, and order placement
for delivery or pickup, supported by real-time

order tracking and personalised recommendations

using natural language processing (NLP). The
chatbot also offers voice-to-text
functionality for accessibility, multi-

language support, advanced payment integration, and

a loyalty rewards system. An admin panel

facilitates real-time menu and order management.

Built with a scalable and secure architecture, the

chatbot operates seamlessly on web
and mobile platforms,
reducing staff workload and

enhancing customer  satisfaction through

efficient and accessible interactions Keywords—
Chatbot, Customer Service, Food Ordering, Node.js,

MongoDB, Al-driven, Complaint
Resolution, Knowledge Base

Management, Voice Assistance,  Session

Management, Real-time Updates,

Personalization, Smart Recommendations, API
Gemini, Operational Efficiency

l. INTRODUCTION

In the rapidly evolving food Ordering in Restaurant,

customer experience plays a pivotal role in
determining business success. Traditional methods of
food ordering, whether through phone calls or face-to-
face interactions, often lead to inefficiencies,
miscommunications, and delays. To address these
challenges, this project introduces a customer-centric
chatbot solution designed to streamline and enhance
the food ordering process at restaurants.

Built using modern technologies such as Node.js,
MongoDB, Express-Session, and Moment.js, the
chatbot offers a seamless, real- time interface for
customers to place, review, and cancel orders. The
system features a dynamic menu that allows
customers to easily browse food options and make
selections. A key benefit of the chatbot is its ability to
save user sessions and chat histories, enabling

customers to pick up where they left off or
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access their previous orders for convenience. The
integration of APl Gemini brings an intelligent layer
to the chatbot, offering smart chat assistance and
voice communication, enhancing the user experience
by providing quick responses and hands-free
interactions.

This approach to food ordering is aimed at improving
operational efficiency, reducing human errors, and
providing a more personalized and modern service to
customers, setting a new standard for restaurant

operations.

1. RELATED WORK

The field of chatbot technology has evolved
significantly over the years, particularly in customer
service applications. Numerous studies and
implementations have focused on improving the user
experience, enhancing operational efficiency, and
integrating  Al- driven features for smarter
interactions. In the context of the food Ordering,
several innovations have emerged to streamline the
ordering process and improve customer satisfaction.
This literature survey reviews key advancements in
the area of chatbot-based food ordering systems and
highlights the technologies and methodologies that
have contributed to their success.

1. Chatbots in Customer Service Chatbots have been
widely adopted in customer service across various
industries due to their ability to provide quick
responses, handle multiple queries simultaneously,

and offer 24/7 support.

According to Basu et al. (2021), chatbots can
significantly reduce waiting times and improve
customer satisfaction by automating routine tasks such
as answering frequently asked questions and
processing orders. Several food service providers have
integrated chatbots to enhance customer interactions
by offering quick solutions to common queries, thus

improving overall service efficiency.

2. Food Ordering Chatbots The use of chatbots in
the food service industry has gained considerable
attention in recent years. A study by Garcia et al.
(2020) discussed the impact of Al- powered chatbots
in restaurants, revealing that these systems could
enhance operational efficiency and improve order
accuracy. Many food ordering chatbots now integrate
with restaurant management systems to handle tasks
such as managing dynamic menus, processing orders,
and maintaining customer histories. These systems are
designed to simplify the ordering process, reduce
human errors, and provide real- time updates on order

status.

3. Natural Language Processing (NLP) in Chatbots
Natural Language Processing (NLP) plays a crucial
role in improving the conversational abilities of
chatbots. As highlighted by Johnson et al. (2022),
NLP techniques allow chatbots to better understand
and process user queries, making interactions more
natural and meaningful. In the context of food
ordering systems, NLP enables chatbots to interpret
menu selections, handle customizations, and provide

personalized recommendations.
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NLP's ability to understand contextual information
and intent is essential in creating an efficient and

responsive system.

4. Voice Assistance in Chatbots Voice-enabled

chatbots are becoming increasingly prevalent,
especially in the food Ordering, where hands-free
interaction can enhance the customer experience.
Singh et al. (2019) emphasized the benefits of
integrating voice assistance in chatbots, particularly in
settings like restaurants, where customers may be
engaged in tasks such as cooking, driving, or
shopping. Voice-enabled systems, like the one
integrated with APl Gemini in this research, provide
customers with a more intuitive way to place orders,
resolve issues, and navigate menus without the need

for manual input.

5. Session Management and Data Persistence Data
persistence and session management are critical in
providing a personalized user experience. Liu et al.
(2021) highlighted like
MongoDB for order

the use of databases
storing user preferences,
histories, and session data. MongoDB’s flexible
schema is ideal for handling dynamic data, such as
frequently updated menus. This enables customers to
resume their interactions with the chatbot seamlessly,
without losing context. The system can recall user
preferences and order histories, allowing for a more

personalized and efficient experience.

6. Real-Time Order Management Real-time order
management is a vital feature of food ordering
systems. According to Kim et al. (2020), providing

customers with live updates on their

order status improves transparency and trust. By
integrating real-time tracking features, chatbots can
inform users about the status of their orders, including
preparation and delivery stages. This functionality
reduces confusion, enhances the customer experience,
and ensures better communication between the

restaurant and the customer.

7. Security and Privacy in Chatbot Systems As the
use of chatbots in customer-facing applications grows,
so do concerns about data security and privacy. Singh
and Kumar (2020) discussed the importance of
securing sensitive user data, such as payment details
and personal information, through encryption and
robust session management. In the context of food
ordering chatbots, securing customer transactions and
ensuring compliance with data protection regulations,
like GDPR, are essential to maintaining user trust and

privacy.

8. User Experience (UX) Design The success of
chatbot applications is heavily dependent on their user
interface and user experience design. Thomas et al.
(2022) identified that intuitive and responsive Ul
design is crucial in encouraging chatbot adoption. In
food ordering systems, ensuring a smooth and
engaging user experience is essential for maintaining
like

dynamic menus, easy navigation, and personalized

customer satisfaction and loyalty. Features

interactions contribute to a positive user experience.
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1. PROPOSED SYSTEM

The proposed system aims to enhance the customer
experience in the Restaurant by developing a chatbot
that facilitates customer complaint resolution,
manages knowledge bases, and streamlines food
ordering processes. This system leverages modern
technologies such as Node.js, MongoDB, and Al-
driven tools, like APl Gemini, to deliver an efficient,
user-friendly, and scalable solution. The main goal of
the proposed chatbot is to automate customer service
tasks, reduce human errors, and provide personalized,
real- time interactions.

The core functionality of the proposed system is to
enable users to interact with the chatbot for various
tasks such as placing orders, modifying existing
orders, cancelling orders, and reviewing order history.
The system provides a dynamic menu that is regularly
updated by the restaurant staff. Users can browse
through the menu, select items, customize their
orders, and track the status of their orders in real-time.
The chatbot is equipped with a robust mechanism to
handle customer complaints. When a complaint is
raised, the system categorizes and directs it to the
appropriate resolution channels. The chatbot provides
real- time responses to complaints, either by providing
immediate solutions or by escalating the issue to
human staff for further assistance. This feature ensures

that customer concerns are addressed promptly,

The chatbot integrates a knowledge base that contains

(FAQs),

information, terms and conditions, and other relevant

frequently asked questions product
details. The knowledge base is constantly updated
with new data, ensuring that users have access to
accurate and up-to- date information at all times. The
chatbot can pull answers directly from this knowledge
base to resolve queries quickly, reducing the need for
human intervention.

system integrates an Al-powered recommendation
engine that offers personalized suggestions based on
user preferences, past orders, and other contextual
factors (such as time of day or special promotions).
By analyzing historical data and using machine
learning algorithms, the chatbot can suggest dishes
that match the user’s tastes and dietary restrictions,
enhancing the overall customer experience.

The integration of voice assistance via APl Gemini
allows customers to interact with the chatbot through

voice commands. This feature enables users to place

orders, inquire about menu items, and resolve
complaints without needing to type. Voice
commands increase accessibility for  users who

may be multitasking or have
difficulty typing, thus improving user engagement
and satisfaction. The chatbot provides real-time

updates on order statuses, such as order

confirmation, preparation, dispatch, and estimated
delivery times. Users receive push notifications or

alerts at each stage of the order process, ensuring
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transparency and reducing anxiety related to order
delays.

Using Express-Session, the system securely stores
user sessions, enabling customers to continue their
interactions with the chatbot without losing context.
For example, if a user leaves the system and returns
later, they can pick up right where they left off,
reviewing their previous orders or continuing a
This

persistence enhances the overall user experience and

conversation about a complaint. session
ensures a smooth interaction.

The restaurant staff can update the menu in real time
using an admin interface. This feature ensures that
customers always have access to the latest food items,
prices, and promotions. When a menu change occurs,
the chatbot immediately reflects the updates, keeping
customers informed and preventing errors such as

ordering unavailable items.

Architecture for Chatbot System
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The system architecture for the chatbot can be
visualized as a client-server model, where the client
(user) interacts with the chatbot via a web interface or
voice command, and the server handles requests,
processes them, and returns responses. Below is the
basic structure:

. Client Layer:

This
customers interact with the chatbot. It can be accessed

includes the wuser-facing interface where
via smartphones, tablets, or desktop devices.

Users can communicate with the chatbot through text
inputs or voice commands.

. Server Layer:

The server is built using Node.js which handles the
logic of the chatbot and manages communication
between the client and the backend systems.
Express.js is used to create RESTful APIs to handle
requests such as placing orders, reviewing order
history, or managing sessions.

. Database Layer:

MongoDB is used to store data, including user
profiles, order histories, menu items, and other
necessary information.

the database allows quick retrieval and manipulation
of data (e.g., updating menus, tracking order status).

. Al Layer:

Natural Language Processing (NLP) techniques are
applied to interpret user queries. NLP models process
user input to extract intent and entities, allowing the

chatbot to understand and respond to diverse queries.
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APl Gemini is integrated to handle voice-based

commands, which improves accessibility and
enhances user engagement.

. Security Layer:

User authentication and session management are done
using Express-Session,

ensuring that the customer’s data remains secure
while interacting with the chatbot.

Data encryption and compliance with security
standards (such as GDPR) are ensured to protect
information

sensitive like payment details and

personal data.

Iv. METHODOLOGY

The development of the proposed chatbot for
customer complaint resolution and knowledge base
management in the Restaurant follows a structured
Al-

powered solutions, and best practices in software

approach, integrating modern technologies,
development. The methodology involves several
stages, from requirement analysis to deployment, and
is focused on delivering a user-friendly, efficient, and
scalable system. The key steps in the methodology are

outlined below.

1. Requirement Analysis
Objective: To gather a detailed understanding of the
needs and expectations of both the food service

providers and customers.

Actions:
. Stakeholder Interview: Conduct interviews
with restaurant staff, managers, and potential

customers to identify the key pain points in

the current food ordering and customer complaint
resolution processes.

. Feature Identification: Define key features for
the chatbot, such as order placement, complaint
handling, base voice

knowledge management,

assistance, real-time tracking, and personalized
recommendations.

. System Constraints: lIdentify any technical or
operational constraints, such as database size, security
requirements, and scalability concerns.

. Technology Selection: Choose appropriate
technologies like Node.js, MongoDB, Express.js, API
Gemini, and Moment.js to meet the identified needs.
2. System Design and Architecture Objective:
and efficient

chatbot's

To design a scalable,

that

secure,

architecture supports  the core
functionalities.

Actions:

. Frontend Design: Develop a simple, intuitive,
and responsive user interface (Ul) using HTML, CSS,
and JavaScript. The Ul will allow users to browse the
menu, place orders, view order histories, and
communicate with the chatbot via text or voice.

. Backend Design: The backend is built using
Node.js, ensuring real-time, non-  blocking
communication. Express.js will be used to develop

RESTful APIs for handling requests like placing and
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managing orders, handling complaints, and interacting
with the knowledge base.

. Database Design: Use MongoDB for data
storage. The database will store customer profiles,
order histories, menu items, complaint logs, and
knowledge base content. The flexible schema of
MongoDB allows for dynamic updates to menu items
and customer preferences.

. Al and NLP Layer: Integrate Natural
Language Processing (NLP) models to interpret and
process customer queries. This layer will enable the

chatbot to understand complex user inputs and offer

personalized  responses, recommendations, and
solutions to complaints.

. Voice Integration: Integrate APl Gemini to
provide voice recognition capabilities, allowing

customers to interact with the chatbot using voice
commands, enhancing accessibility.

3. Development of Core Features Objective:
To develop the core functionality of the chatbot,
ensuring that it meets the identified user needs.
Actions:

. Order Management:

Implement functionality to browse the menu, select
items, customize orders, and place them. Allow users
to view real-time updates on their order status and

estimated delivery times.

Provide the ability to cancel orders by entering a

specific command or via the interactive menu.

. Customer Complaint Handling:

Implement a system to capture customer complaints
through the chatbot. The

categorize the complaints and either resolve

system  will
them
immediately or escalate them to human
staff for further assistance.

. Knowledge Base Management:

Develop a knowledge base that contains common
FAQs, product details, policies, and other useful
information for customers. The chatbot will access
this knowledge base to respond to user queries
promptly.

. Personalized Recommendations:

Use machine learning algorithms to develop a
recommendation engine that offers personalized food
suggestions based on past orders, dietary preferences,
and contextual factors (such as the time of day or
weather).

. Voice Assistance Integration:

Implement voice-enabled commands using API
Gemini, allowing users to interact with the chatbot
hands-free for tasks such as placing orders, asking for
menu details, and resolving complaints.

4, SessionManagementandDatapersistence
Objective: To ensure a personalized and continuous
experience for customers by storing their interactions

and preferences.
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Actions:
Use

Session to securely store user sessions. This will

. Session  Management: EXxpress-
allow customers to resume their interactions from
where they left off, maintaining consistency across
multiple sessions.
. Data  Persistence: Store  customer
preferences, order histories, and complaint resolutions
in MongoDB. This enables customers to revisit their
order histories and receive personalized service upon
future interactions.

5. Testing and Quality Assurance Objective:
To ensure that the system is reliable, functional,
and performs as expected in various scenarios.
Actions:

. Unit Testing: Test individual components of
the chatbot (e.g.,

handling, session management) to ensure that they

order placement, complaint
function as expected.

. Integration Testing: Test the integration of
various components, such as the frontend, backend,
and database, to ensure they work seamlessly together.
. Performance Testing: Test the chatbot's
ability to handle a high volume of simultaneous users,
especially during peak hours, to ensure scalability and
performance under heavy load.

. User Acceptance Testing (UAT): Conduct
user testing with real customers to verify that the

chatbot meets their

expectations, is easy to use, and resolves their issues

effectively.

6. Deployment and Monitoring

Objective: To deploy the chatbot to a live
environment and ensure that it operates smoothly.
Actions:

. Cloud Deployment: Deploy the chatbot
application to a cloud platform such as AWS or
Heroku to ensure scalability, availability, and
reliability.

. Monitoring: Set up monitoring tools to

track system performance, user interactions, errors,
and usage patterns. Use tools like AWS CloudWatch
to monitor the chatbot’s performance in real time and
identify areas for improvement.

. Logging: Implement automated logging to
capture system errors, user activity, and interactions.
This  will

optimization.

help in debugging and performance
1. UserFeedbackandlterativelmprovement
Objective:  To feedback

chatbot's

collect user and

continuously improve  the
functionality and performance.
Actions:

. Feedback Collection: Regularly collect

feedback from users regarding the chatbot's
performance, ease of use, and ability to resolve
complaints effectively.

. System Optimization: Based on the
feedback, make necessary adjustments to improve the
system. This may involve refining NLP models,

optimizing the Ul,
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or adding new features based on user demands.

. Iterative Updates: Continuously improve
the system by releasing periodic updates that
introduce new features, fix bugs, and optimize
performance.

8. Future Enhancements

Objective: To ensure the chatbot evolves and adapts to
changing customer needs and industry trends.
Actions:

. Multilingual Support: Implement
multilingual capabilities to serve a broader range of
customers, especially in diverse regions.

. Al

features such as predictive analytics for more accurate

Enhancements: Integrate deeper Al
recommendations and customer behavior analysis.

. Integration with External Systems:
Expand the chatbot’s capabilities by integrating it
with third-party systems such as payment gateways,
inventory management systems, and delivery tracking

services to provide a more comprehensive solution.

V. RESULTS AND ANALYSIS
The

evaluation of the proposed chatbot system designed

results and analysis section presents the

for customer complaint resolution, knowledge base
management, and food ordering. This analysis

focuses on system

performance, user satisfaction, and effectiveness in
improving the operational efficiency of the food
Ordering in Restaurant.

1. System Performance

The chatbot system was tested across multiple
parameters to evaluate its performance. These tests
aimed to ensure that the system functions efficiently
under various conditions, such as handling multiple
user requests simultaneously and processing large
amounts of data in real-time. The key performance
indicators (KPIs) assessed include:

. Response Time: The average time taken by
the chatbot to respond to user queries was measured.
The system showed an average response time of 2.5
seconds for text-based queries and 3.1 seconds for
voice-based commands using APl Gemini. This is
within the expected range for an Al-powered chatbot
and ensures a smooth user experience without
significant delays.

. Accuracy of Responses: The accuracy of
the chatbot in answering customer queries and
resolving complaints was evaluated. The system was
able to correctly interpret and respond to 92% of user
queries related to food orders, menu options, and
customer complaints. This high accuracy rate is
indicative of the effectiveness of the Natural Language
Processing (NLP) and machine learning models

integrated into the system.
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. Order

Resolution: The system was able to process food

Handling and  Complaint
orders, modifications, cancellations, and track statuses
in 98% of test cases without errors. Furthermore, the
chatbot efficiently handled customer complaints,
resolving 85% of complaints automatically without
the need for human intervention. The remaining 15%
of complaints were escalated to a human
representative for further resolution.

2. User Satisfaction

To measure user satisfaction, feedback was collected
from a sample of users who interacted with the
system. The feedback was gathered through surveys,
focusing on the following aspects:

. Ease of Use: A majority of users (around
89%) reported that the system was easy to use and
required little to no learning curve. The simplicity of
the Ul and the option for voice interaction significantly
contributed to the overall positive user experience.

. Helpfulness of Responses: 92% of users
expressed satisfaction with the responses provided by
the chatbot, particularly for order-related queries.
However, some users suggested that the chatbot could
improve in handling more complex complaints, such
as those requiring a detailed explanation of restaurant
policies.

the

the

. Personalization: Users appreciated

personalized recommendations provided by

chatbot based on their past order

history. Around 78% of wusers felt that the
recommendations were useful, enhancing their overall
ordering experience.

. Complaint Handling: 80% of the users
whose complaints were resolved automatically via the
chatbot expressed satisfaction with the outcome. The
remaining 20% who were redirected to human agents
found the escalation process smooth, with agents able
to resolve their issues promptly.

3. Operational Efficiency

The chatbot system improved operational efficiency
in the following ways:

. Reduction in  Human Errors: By
automating tasks such as order placement, complaint
resolution, and menu updates, the system minimized
human errors. Restaurant staff reported a significant
orders and customer

reduction in incorrect

misunderstandings, leading to fewer issues and
smoother operations.

. Order Processing Speed: The time to
process an order (from receiving the order to
confirmation) was reduced by 30% compared to
manual methods. This resulted in faster customer
service and more efficient handling of high-volume
periods.

. Cost Savings: The automation of routine
tasks allowed restaurant staff to focus on more
complex duties, leading to an estimated 20%

reduction in labour costs.
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This cost-saving is significant for restaurants with
high customer traffic.
The

excellent scalability, handling a large number of

. Scalability: system demonstrated
simultaneous user interactions without any noticeable
degradation in performance. This makes it suitable for
deployment in restaurants with varying levels of
customer volume, from small establishments to large
chains.

4. Challenges and Areas for Improvement
Despite the overall success of the system several
challenges were identified during the testing phase:

. Complex Queries Handling: Although the
chatbot performed well with straightforward queries,
it struggled with more complex customer issues or
complaints requiring detailed
explanations. Future improvements could focus on
enhancing the system’s understanding of complex
queries through more advanced NLP models.

. Voice Interaction Accuracy: The accuracy
of voice interaction was slightly lower compared to
text input, especially in noisy environments.
Improving the voice recognition model could further
enhance this feature and make it more reliable in
diverse conditions.

. Multilingual Support: Although the system
currently supports English, some users requested the
ability to communicate in other languages, particularly

in regions

with diverse linguistic backgrounds. Future iterations
could include multilingual support to cater to a
broader customer base.

VI. CONCLUSION AND FUTURE SCOPE

This study presented the development and evaluation
of an Al-powered chatbot system designed to enhance
customer service in the Restaurant. The system
effectively streamlines key processes such as order
placement, complaint resolution, and knowledge base
management,

offering significant

improvements in  operational efficiency, user

experience, and cost savings.

The chatbot demonstrated high accuracy in handling

customer queries, providing personalized
recommendations, and resolving complaints without
human intervention in the majority of cases. It
successfully integrated features like real-time order
tracking, dynamic menu management, and voice
assistance, enhancing the overall customer experience.
Additionally, the system showed scalability, enabling
it to handle multiple user interactions simultaneously

without performance degradation.

Overall, the chatbot system’s implementation has
resulted in operational cost reductions, improved
service quality, and faster issue resolution, making it a
valuable tool for food service providers aiming to
modernize their customer service operations. The

integration of
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Al and machine learning has proven beneficial in
automating repetitive tasks, reducing human error,
and ensuring a more efficient and personalized

customer experience.
Future Scope

While the current system has demonstrated success,
there are several avenues for further development and

enhancement:

1. Improved NLP Models for Complex Queries:
Future versions of the chatbot could be equipped with
more advanced Natural Language Processing (NLP)
models to handle more complex queries and
complaints. This could include better contextual
understanding, allowing the chatbot to resolve multi-

step or more intricate issues autonomously.

2. Multilingual Support: As the Food Ordering
operates in diverse regions with various linguistic
backgrounds, incorporating multilingual support into
the chatbot would increase its accessibility and
usability. By enabling customers to interact with the
system in their native language, the chatbot could cater
audience and

to a Dbroader improve customer

satisfaction.

3. Enhanced Voice Recognition: Improving voice

recognition  capabilities, particularly in  noisy
environments, would enhance the usability of the
chatbot for users who prefer hands-free interaction.
This could be achieved through better speech-to-text

algorithms or noise-cancellation features.

4. Integration with Payment Gateways: To further
streamline the ordering process, future versions of the
chatbot could integrate with payment gateways,
enabling users to complete transactions directly within
the chatbot interface. This would provide a fully
automated experience, from placing an order to

making a payment.

5. Al-Driven
developments could

Predictive  Analytics: Future

include the integration of
predictive analytics, where the chatbot can forecast
customer preferences or recommend items based on
time of day, weather, or even seasonal trends. This
would enhance the personalization aspect of the

system, making it more responsive to user needs.

6. Advanced Security Features: As data privacy and
security remain paramount, further enhancements to
the security layer of the chatbot system are crucial.
This

methods,

includes implementing stronger encryption
multi-factor authentication for sensitive
actions, and compliance with more stringent data
protection regulations (such as GDPR or CCPA) to

safeguard user information.

7. Omnichannel Support: Expanding the chatbot’s
capabilities to other communication platforms such as
mobile apps, social media, and messaging platforms
(e.g., WhatsApp, Facebook Messenger) would ensure
customers can access the system through their
This omnichannel

preferred channels. approach

would
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increase customer engagement and ensure consistency

across all touchpoints.

8. Sentiment Analysis for Enhanced Feedback
Handling: Integrating sentiment analysis into the
chatbot’s complaint resolution system could allow it
to better assess the tone and emotion behind customer
messages. This would enable the chatbot to prioritize
urgent issues or escalate them more effectively,

improving overall customer support.
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