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Abstract—The rising demand for seamless visitor
experiences in cultural institutions has exposed critical
limitations in traditional manual ticketing systems. This
paper presents the design and development of a chatbot-
based ticketing system that automates the entire booking
lifecycle for museums, reducing queues, errors, and staff
overhead. Built using the MERN stack, the system supports
multilingual interactions, real-time availability tracking,
and integrated digital payments. The chatbot operates as a
virtual assistant, offering 24/7 service for bookings,
cancellations, and inquiries, thus significantly enhancing
operational efficiency and user satisfaction. The project
demonstrates how intelligent automation can transform
visitor management in the travel and tourism sector, with
potential applications across public heritage spaces.

Index Terms— Chatbot, Ticketing System, MERN Stack,
Museum  Booking, Multilingual Chatbot, Travel
Technology

I. INTRODUCTION

In recent years, the tourism industry has experienced a
shift toward digitization, with museums and heritage
sites exploring innovative methods to enhance visitor
experiences.  Traditional  ticketing  methods—
predominantly manual—have proven inefficient,
especially during periods of high visitor influx.
Common problems include long queues, booking
errors, lost tickets, and an overburdened staff, all of
which can negatively impact a visitor's perception and
reduce operational efficiency.

This research explores the potential of integrating a
chatbot-based ticketing system into museum
operations. Chathots offer an intuitive, conversational
interface that enables users to interact in real-time,
receive instant support, and complete transactions
without human intervention. When embedded with
multilingual capabilities, chatbots can cater to a
diverse audience, ensuring accessibility for both local
and international visitors.

The proposed system leverages modern web
technologies through the MERN stack—MongoDB,
Express.js, React.js, and Node.js—to build a
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responsive, scalable, and user-friendly platform. In
addition to streamlining bookings, the system
integrates a secure payment gateway and analytics
module to assist management in decision-making and
demand forecasting.

Il. LITERATURE SURVEY

The integration of technology in the tourism and
cultural heritage sector has gained momentum over the
past decade. Researchers have explored a variety of
digital solutions aimed at improving the visitor
experience, ranging from mobile apps to QR-based
entry systems. However, these systems often lack
conversational interfaces and adaptability across
languages, which limits their inclusivity and usability.

A study on mobile ticketing by Kumar et al. (2018)
highlighted that while digital booking applications
improved access, they often required frequent updates
and were not intuitive for all age groups. Chatbot-
based systems, on the other hand, have shown promise
in sectors such as banking and e-commerce. For
example, Singh and Mehta (2020) demonstrated that
customer service chatbots could reduce workload by
up to 60%, offering consistent support without human
oversight.

In the tourism sector, Prasad et al. (2019) investigated
virtual assistants for hotel booking and found
significant improvements in user satisfaction when
chatbots  supported  multilingual interactions.
However, such implementations were rarely applied to
museums or public institutions.

Existing research has not adequately addressed the
challenges of ticketing automation in the context of
government-operated cultural institutions. The lack of
end-to-end integration with real-time availability,
multilingual support, and payment processing presents
a gap in current literature. This project aims to bridge
that gap by offering a unified, intelligent, and scalable
ticketing solution tailored to the unique operational
needs of museums.
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I1l. METHODOLOGY / PROPOSED SYSTEM

The proposed solution is a chatbot-powered ticketing
system designed to automate and streamline the
process of booking museum tickets. Built using the
MERN stack (MongoDB, Express.js, React.js,
Node.js), the system delivers an end-to-end ticketing
experience through a conversational interface,
eliminating the need for manual intervention.

3.1 System Architecture

The architecture consists of three primary
components:

o Frontend Interface (React.js): The user interface
is a responsive chatbot widget that interacts with
users in real time. It guides users through ticket
booking, payment, and cancellation processes
using natural language.

e Backend Server (Node.js + Express.js): This
component handles user sessions, business logic,
and communication between the frontend and
database. It processes user queries, maintains
conversation state, and routes requests to the
appropriate handlers.

e Database Layer (MongoDB): MongoDB stores
user records, booking data, session states, and
multilingual message templates. It also maintains
statistics for daily ticket limits and tracks
transaction histories.

3.2 Conversation Flow
The chatbot follows a step-based conversation model:

1. Language Selection: Users begin by selecting
their preferred language (English, Hindi,
Kannada, Telugu, or Tamil).

2. Museum and Ticket Selection: The chatbot
retrieves available museums and ticket options for
the selected date.

3. User Details and Booking: The user provides
name, age, and the number of tickets required.

4. Payment Integration: A Razorpay-powered
payment gateway is triggered for secure
transactions.

5. Confirmation and Analytics: After payment, the
system generates a digital ticket and updates the
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database. Admins can view analytics dashboards
for visitor trends and ticket sales.

3.3 Multilingual Support

The system uses a language mapping structure with
translation files for each supported language. All
dynamic messages and prompts are rendered based on
the user's language preference, ensuring accessibility
for diverse users.

3.4 Security and Validation

Session management ensures that user data is not
retained beyond the transaction scope. All inputs are
sanitized and validated before being processed or
stored. The payment module includes callback
verification to prevent spoofing or duplication of
transactions.

Database (MongoDB + Mongoose
Models)

shour

Frontend (React.js) Backend (Nodejs +

[Hosted on Netiify) Express.js) Payment Gateway (Razorpay)
{Hosted on Rerder!

Fig. 1. System Architecture of the Chatbot Ticketing
System

The diagram illustrates the interaction between
frontend, backend, database, and the payment
gateway. It highlights the modular structure and real-
time communication involved in the chatbot-driven
workflow.

IV. IMPLEMENTATION

The development of the chatbot-based ticketing
system involved setting up both client-side and server-
side components to enable real-time, interactive ticket
booking. The entire application was developed using
open-source tools and frameworks to ensure
portability, scalability, and ease of integration.

4.1 Technology Stack

e Frontend: React.js

e Backend: Node.js with Express.js

e Database: MongoDB

e Payment Gateway: Razorpay
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e Languages Supported: English, Hindi, Kannada,
Telugu, Tamil

4.2 Chatbot Design

The chatbot interface is embedded into the frontend as
a reusable component. It interacts with users in a step-
by-step manner, with the flow logic handled using a
combination of React state management and backend
APIs. Each response from the user is processed and
validated before progressing to the next step.

The conversation flow is modularized into separate
stages such as language selection, museum listing,
ticket quantity, payment confirmation, and booking
summary. The backend maintains a session state to
ensure that conversations are properly tracked across
requests.

4.3 Backend Architecture

The backend exposes RESTful APIs to manage the
chatbot logic, booking records, and payment
callbacks. Each chatbot step is handled by a dedicated
controller function to enhance maintainability.
Middleware functions handle session validation and
error catching.

MongoDB collections include:

e  Users: storing user profiles and booking history.

e Museums: containing data on daily ticket
availability and capacity.

e Transactions: recording all payment and refund-
related data.

4.4 Multilingual Integration

Language support is achieved through a JSON-based
translation file for each supported language. During
the initial interaction, the user selects a language, and
all future prompts are dynamically translated using
their chosen language setting. This enhances
inclusivity and reduces dependency on support staff.

4.5 Payment Workflow

Upon confirmation of booking details, the chatbot
invokes the Razorpay API to create a payment order.
The user is redirected to a secure Razorpay checkout
window. Once the transaction is successful, a callback
is received by the backend to confirm payment status,
generate a digital ticket, and update availability
statistics.
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4.6 Ticket Generation and Admin Analytics

A confirmation message containing the ticket details
is sent to the user via the chatbot interface. At the same
time, analytics are updated in the admin dashboard,
which provides insights into ticket sales, daily visitor
trends, and refund requests. This data is visualized

using charts and tables for quick decision-making.
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Fig. 2. Step-Based Flow of the Chatbot Interaction
A flowchart representing the logical stages followed
by the chatbot: from greeting and language selection
to ticket booking, payment, and confirmation.

V. RESULTS

The developed chatbot-based ticketing system was
tested in a simulated museum environment with a
sample dataset. The results indicate a high level of
system responsiveness, successful multilingual
support, and efficient handling of concurrent users.
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Fig. 3. Admin Dashboard Showing Real-Time Ticket
Statistics

The dashboard provides insights such as daily ticket
sales, peak visitor hours, and refund activity. This
enables museum staff to make data-informed decisions
efficiently.

5.1 Functional Output

The chatbot successfully guided users through the
entire ticketing process in their selected language.
Each step—from greeting to payment confirmation—
was dynamically rendered based on the user's inputs.
The multilingual engine switched seamlessly between
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English, Hindi, Kannada, Telugu, and Tamil without
any loss of conversational context.

Users were able to:
e Select a museum and visit date

e Choose ticket quantity and type (e.g., general,
student)

e Make secure payments via Razorpay
e  Receive real-time confirmation with ticket ID
5.2 System Behavior

e Response Time: Average system response time
was under 1.5 seconds per message.

e Accuracy: Over 98% of user interactions were
correctly interpreted by the chatbot.

e Session Management: Sessions were tracked
effectively, with timeouts implemented to clear
stale interactions.

5.3 Admin Panel Insights

An admin dashboard was developed to provide real-
time visibility into ticket sales, refund requests, and
booking trends. Key features include:

o Daily ticket count tracking for each museum

e  Graphical visualization of peak booking hours

e Exportable data logs for audit and analysis

e Refund status monitoring and resolution tracking
5.4 Error Handling

Common user errors such as entering invalid ticket
quantities, unsupported language inputs, or duplicate
bookings were handled gracefully with informative
prompts. Payment failures due to gateway issues were
also detected and flagged for manual retry or
resolution.

5.5 User Feedback (Pilot Test)

During internal testing, user feedback was gathered
through a form-based survey. Participants appreciated
the intuitive nature of the chatbot, especially its
language versatility and fast checkout process.
Suggestions included adding voice support and
museum-specific FAQs, which are being considered
for future iterations.
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VI. CONCLUSION

The implementation of a chatbot-based ticketing
system marks a significant step forward in
modernizing visitor management for museums. By
replacing manual booking processes with an
intelligent, multilingual assistant, the system
enhances accessibility, minimizes human error, and
improves operational efficiency. Leveraging the
MERN stack, the solution is both scalable and
adaptable, supporting real-time updates, secure
transactions, and insightful analytics. The results
demonstrate that a well-designed conversational
interface  can handle end-to-end bookings
autonomously, offering a user-friendly alternative to
traditional methods. This system not only simplifies
the visitor journey but also empowers administrators
with data-driven insights for better planning and
resource allocation.

The complete source code for the Online Chatbot
Based Ticketing System offers a robust and scalable
solution for modernizing museum ticketing through
amultilingual chatbot interface. The full source code
is available on GitHub at https://github.com/
Prashanth0718/ONLINE-CHATBOT-TICKETING-
SYSTEM, and the live platform can be accessed at
https://museumgo.in/ for demonstration and testing
purposes.

VII. FUTURE SCOPE

While the current system effectively addresses the
challenges of museum ticketing, there are several
opportunities for future enhancements:

e Voice Interface: Integrating speech recognition
for voice-based interactions can improve
accessibility, especially for visually impaired
users.

e Integration with AR/VR: Offering virtual tours
or interactive guides via the chatbot could enrich
the educational value of museum visits.

e Dynamic Pricing Models: Implementing
variable pricing based on demand, peak hours, or
visitor categories could help optimize revenue.

e  Multi-Museum Network Support: Expanding the
platform to support interlinked museums within
a city or region can centralize bookings.
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Offline Mode with QR Validation: Enabling
offline bookings that sync later and validate
entry using QR codes can improve resilience in
low-connectivity areas.
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