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ABSTARCT:

This project has the objective of creating a web-
based interactive application that highlights India's
multifaceted cultural heritage by means of its
museums. The focal point of the application is an
interactive map of India which allows users to click
on different states to view a curated list of unique
museums. Each museum's entry comprises of a brief
description along with the essential details like the
name of the museum, its location, and what
noteworthy exhibits are showcased. Features such
as search, filtering, and sorting are added to the
application aimed at enhancing user experience in
terms of ease in navigating through the content
region wise, by interest, or other geographic areas.
The application aims to make cultural knowledge
accessible, raise awareness to India’s historical
artistic treasures, and stimulate virtual and real
excursion to the museums in the country. The
interactive features of the application include hover-
based popups on the map. When a given user hovers
on a state an overview Culture of the state is shown
popups indicating the spatial distributions of culture
with the number of museums under that state. Such
instant feedback offers users an interactive
experience while navigating the map, allowing them
to make decisions about which regions to dive
deeper into without needing to click or refresh the
page.

Key words: Interactive Map, Cultural Heritage,
Indian Museums, User Experience, Virtual
Exploration

I. INTRODUCTION:
India hosts some of the world’s most diverse and
vibrant cultures uniquely honed through the
country’s enduring history, traditions, and art. It is
vital to preserve this culture and present it in the
form of museums that accentuate the regional
identities, milestones, and achievements of the
society. However, many of the museums in India
face issues of limited accessibility and a lack of
awareness, which results in their cultural
significance not being fully explored. The
monument offers a richly fuelled exploration of the
cultural aspects embedded in the very fabric of the
nation. Rather, the aim is to make an online
application that enhances user experience and
increases their knowledge base. This research

capstone project focuses on developing an
interactive web app that enables virtual tours
through Indian museums. The application is
designed with a clickable map of India to facilitate
users in selecting states which are detailed with
notable museums that provide their names,
locations, descriptions, uploads, and resources. In
terms of usability, the platform utilizes the search,
filter, and sort functions which allows navigation
through dozens of museums for the users willing to
discover new sites tailored to their likes and
interests. The ultimate goal is integrating cultural
content with technology, enabling users to step into
Indian culture regardless of where they are located
globally.

I1. RELATED WORK:

Ranging from the digitization of museum exhibits to
interactive website creation, diverse web-based
cultural  preservation initiatives have been
implemented globally. Tourists can use Google’s
Art & Culture app to virtually visit museums of their
choice and interact with various artworks on display.
These mobile applications offer not only cultural
content, but rich images, accurate coordinates, and
intricate details which permit remote and immersive
interaction [1]. The Ministry of Culture in India
maintains the National Portal and Digital Repository
for Museums of India, which offers sample
collections and basic information about museums
that are patronized. While this content is useful,
there is a lack of engagement through UI/UX,
interactivity, mapping and filtering, and modern
charts or even dynamic Uls [2]. Ruthven and
Chowdhury (2015) reference previous cultural
informatics studies in the field of HCI that
recognized the shortcomings in applications'
personalization, interactivity, usability, and
engagement accuracy [3]. “European” proves how
containing rich metadata influences the value of
searchable databases for cultural artifacts, enabling
cultural exploration and scholarly research. Recent
studies have emphasized the importance of
storytelling, gamification, and map-based interfaces
to engage the audience with cultural heritage
(Champion, 2016) [4]. The integration of
Geographic Information Systems (GIS) with
cultural heritage makes user interaction more
versatile.
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I1l. PROPOSED SYSTEM:

A clickable map of India revealing the museums in
a particular state is proposed as a web-based
application. Each museum is provided with its name,
address, description, and key exhibits. The system
allows searching, filtering, and sorting to assist users
in locating the museums they wish to visit. The
structure comprises a frontend, cache memory (for
improved speed), and a database (for slower storage)
which enhances performance and scalability.
Caching is used to control the responsiveness of
pop-up data displays to make the Ul more
responsive.

A. Overview of the proposed System:

The system features a clickable map of India that lets
users explore museums state-wise, displaying
details like name, location, and exhibits. It enhances
user experience with search, filter, and sort options

venr Website <—» Application
Interface
(India Map)

=’

’\

User 2

Fig 1: System Architecture

IV. IMPLEMENTATION DETAILS:

The implementation of the proposed interactive web
application involves the integration of front-end and
back-end technologies to provide a seamless user
experience for exploring India's museums. The
system is developed in a modular and scalable
manner to support ease of maintenance and potential
future enhancements.

Front-End Development

The application's visual and interactive layer is
formed by the front-end.It is built using HTMLS5,
CSS3, and JavaScript, supported by modern
frameworks such as React.js (or optionally Angular
or Vue.js) to enable dynamic components and
efficient state management. A major feature is the
interactive clickable map of India, developed using
libraries like Leaflet.js or D3.js, which allows users
to explore museums by state through intuitive
geographic interactions. The design is made
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for easy navigation. The architecture includes a front
end, memory cache, and a museum database,
ensuring fast performance and scalability. This
interactive platform aims to educate users and
increase global access to India's cultural heritage.

B. Overall System Architecture:

The system architecture includes four main
components: the user, website interface, memory
cache, and database. Users interact through a
website that processes requests and displays
information. The application interface connects the
front end with the backend, handling logic and data
flow. A memory cache speeds up access by
temporarily storing frequently used data—
particularly for features like pop-up states. The
database holds all persistent museum data. This
architecture ensures responsiveness, efficient data
retrieval, and smooth user interaction.

states Memory cache
actas
popups

Database
(Museums data)

responsive with CSS frameworks like Bootstrap or
Tailwind CSS to ensure accessibility across all
screen sizes—from desktops to smartphones.
Back-End Development

On the back-end, the application uses Node.js along
with the Express.js framework to handle the
business logic and API routing. This setup enables
RESTful API endpoints that serve museum data
based on user interactions, such as state selection,
keyword searches, filters, and sorting preferences.
Future improvements include user authentication
through JWT or OAuth, which would enable
customized features like bookmarking museums or
leaving reviews, though they are not yet
implemented.

Database and Data Management

Museum data is stored in a structured database,
which can be either a NoSQL database like
MongoDB or a relational database like MySQL,
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depending on the system's complexity and growth
potential. Each museum entry contains essential
fields such as name, location, description, exhibit
types, images, and category tags. A data access layer
using tools like Mongoose (for MongoDB) or
Sequelize (for MySQL) ensures efficient and secure
querying.

Caching and Performance Optimization

To optimize performance, the system incorporates
caching techniques using Redis. Frequently
accessed data, such as lists of museums per state, are
temporarily stored in memory to reduce database
load and speed up response times. Additionally, lazy
loading is employed to load content only as needed,
improving page load speed and overall user
experience.

Search, Filtering, and Sorting

The platform also features robust search, filtering,
and sorting capabilities. Users can search for
museums by name, description, or exhibit details;
apply filters based on state, museum type (e.g., art,
history, science), or categories; and sort results
alphabetically or by proximity if GPS features are
added in the future.

Overall, the implementation strategy emphasizes
performance, usability, and future scalability,
aligning perfectly with the project's goal of
promoting India’s rich cultural heritage through
modern digital solutions.

V. ALGORITHM:
The development of the interactive museum web
application followed a well-structured, step-by-step
process aimed at ensuring a smooth, user-friendly
experience and efficient performance. Each phase of
implementation played a crucial role in shaping the
system's overall functionality and usability.
Data Collection and Preparation
To begin with, the project started with the collection
and preparation of data. This involved gathering
detailed information about cultural and heritage
museums across all Indian states. Each entry
included the museum’'s name, its location, a
descriptive summary, images, and highlights of key
exhibits. Ensuring this data was accurate and
comprehensive  was essential to providing
meaningful content to users later in the application.
Designing the Interactive Map of India
The creation of the interactive map of India came
next. This map allows users to interact with
individual states — either by hovering or clicking —
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and immediately retrieve museum data linked. The
goal was to make the experience as intuitive and
visually engaging as possible.

Web Page Layout and Interface Components
With the map framework in place, the team then
worked on structuring the overall webpage layout
and user interface components. At the center of the
design is the interactive map itself, supported by an
information panel or popup window that
dynamically displays details about selected
museums. Visual elements such as images, short
descriptions, and categorized tags were included to
enrich the content and make it more engaging for
users.

Functionality Implementation

After the design stage, focus shifted to putting the
application’s essential features into practice.

The clickable map was fully integrated, ensuring
that selecting a state would trigger a real-time fetch
of corresponding museum data. Popups and content
panels were built to display this information,
including media and textual descriptions that add
depth to the presentation.

Testing and Deployment

Once the core system was built, it underwent
rigorous testing and deployment. This included
validating the functionality of all clickable states to
ensure they linked to the correct museum data.
Responsive design testing was also performed to
confirm that the application worked consistently.
Upon successful testing, the application was
deployed on a cloud platform with support for
continuous integration and updates.

End-to-End Workflow

Finally, the complete workflow was finalized and
polished. In the live version of the system, a user can
simply click on a state within the map, see a list of
museums located in that region, and then select any
museum to view more detailed information. This
seamless interaction not only enhances accessibility
but also invites deeper engagement with India’s rich
cultural landscape through digital exploration.

VI. RESULTS:

Based on the system architecture diagram you've
shared — which outlines a user-interactive web
interface using an India map for accessing museum
data through popups — here's a possible
"Experimental Results and Analysis" section
tailored to the components and flow shown in the
image.
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Fig 2 Interactlve India map
Fig 2: Displays a web-based interactive map of India
integrated into an HTML page titled "Exploring
India's Cultural Heritage". Each state is color-coded
and labelled for clear identification.
Fig 3: When users click on a specific state, it
triggers a popup containing information about

R —
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Fig 4: Web of state’s museum
Fig 4: illustrates the interactive functionality of the museum exploration web interface. Upon clicking the state of

Tripura, a dynamic popup appears showing
information about the Tripura Government
Museum. The popup includes the museum's name,
an image, a brief description mentioning its
establishment in 1851, and details about its
archaeological,  numismatic, and  sculpture
collections. This feature enriches user engagement
by providing visual and textual cultural insights
specific to each Indian state, directly accessible from
the map interface.

Fig 5. Ujjayanta Palace, located in Agartala,
Tripura, was built in 1901 by Maharaja Radha
Kishore Manikya and served as the royal residence
of the Tripura kings. Known for its Indo-Saracenic
architecture, it features majestic domes, carved
ceilings, and beautiful gardens The Tripura State
Museum is currently housed in the palace, which
formerly served as the state assembly.It displays an
extensive collection of artifacts, cultural exhibits,
and historical relics, highlighting the rich heritage of
Northeast India and promoting cultural awareness.

VII. CONCLUSION
This project showcases how digital technology can
effectively promote and preserve India’s cultural
heritage through an interactive museum web

ISSN 2347-3657

Volume 13, Issue 2,2025

o oa- v..-\I-cne"U-oe R LT

F|g 3: Popups when hovered on state

museums located in that region. This visual interface
serves as the primary entry point for exploring state-
wise cultural and historical museum data. The map
enhances user engagement by offering a visually
intuitive way to navigate India’s cultural landscape.

#cuopm-con® ®una ~ e W oreo .

Fig 5: Official website of museum

application. Featuring a clickable map, detailed
museum data, and user-friendly tools like search and
filters. Optimized for performance and responsive
across devices, the system achieves its goals of
usability and educational value. It also sets the stage
for future enhancements like virtual tours and
multilingual support, highlighting technology’s role
in preserving and sharing cultural identities.
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