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Abstract:

The advent of Augmented Reality (AR) and spatial
computing technologies has opened new horizons in the
way we interact with the physical world. This paper,
titled "Vision Verse: Engaging Learners through AR for
Interactive Learning and Marketing," explores the
innovative application of these technologies to
transform traditional QR codes into dynamic, data-rich
entities. By leveraging AR, we have developed a system
that not only enhances the user experience but also
revolutionizes the way information is accessed and
shared. This system allows for the seamless integration
of digital content with physical objects, creating
immersive and interactive experiences that transcend
the limitations of static QR codes. The potential
applications of this system are vast, spanning education,
retail, tourism, and entertainment, thereby bridging the
gap between the physical and digital worlds. Through
this research, we aim to contribute to the ongoing
discourse on the transformative power of AR and spatial
computing in creating a more interconnected and
dynamic world.

Index Term: Augmented Reality (AR), Spatial
Computing, Dynamic QR Codes, Interactive Learning,
Marketing, User Experience (UX)

Introduction:

Existing System-QR codes are static in nature. They can
store only 1.44KB of data. However, our system takes
QR codes to the next level by making them dynamic,
capable of storing an unlimited amount of data. This
breakthrough in QR code technology opens a world of
possibilities for revolutionizing interactions with real-
world objects. Our project leverages the power of QR
codes, Augmented Reality (AR), and spatial computing
to transform physical entities into dynamic digital
interfaces. Using AR technology, we seamlessly embed
information and images into everyday objects,
effectively turning them into gateways to the digital
realm. Users can access this digital content simply by
scanning a QR code linked to the object, thereby
unlocking immersive and interactive experiences like
never before. The potential of this innovative system
extends across various domains, including education,
retail, tourism, and entertainment. In education, it can
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facilitate engaging and interactive learning experiences.
For retailers, it can enhance customer engagement and
provide valuable product information. In the tourism
industry, it can offer tourists enriched travel
experiences, and in entertainment, it can bring stories
and characters to life in new and exciting ways. The
system bridges the gap between the physical and digital
worlds, fundamentally transforming the way
information is shared and experienced through the
remarkable capabilities of AR and spatial computing.
Together, we are shaping a future where the boundaries
between reality and the virtual merge,

creating a dynamic and interconnected world of endless
possibilities. In contrast to traditional QR codes, which
are static and limited to 1.44KB of data, our system
revolutionizes the concept of QR codes. It transforms
physical objects into dynamic digital interfaces using
Augmented Reality technology, allowing for the storage
of limitless data, and creating immersive experiences.
With applications spanning education, retail, tourism,
and entertainment, our innovation bridges the physical
and digital worlds, reshaping how information is shared
and experienced through AR and spatial computing.

Literature survey:

The integration of Augmented Reality (AR) and spatial
computing technologies has emerged as a pivotal area
of research, promising to revolutionize the way we
interact with digital content. This literature review
synthesizes insights from several seminal works that
have significantly contributed to the understanding and
development of AR technologies. Milgram et al. (1995)
explore the concept of AR as a class of displays on the
continuum between reality and virtuality, discussing the
characteristics of AR displays and their implications for
human-computer interaction. Their work offers insights
into the future of AR technologies, highlighting the
potential of AR in enhancing our perception and
interaction with the world.

Building on this foundational work, Wagner and
Schmalzier (2021) introduce ARToolKitPlus, a toolkit
designed for pose tracking on mobile devices. They
detail the features and capabilities of ARToolKitPlus,
including its support for various AR tracking algorithms

and its compatibility with different mobile platforms.
The authors also discuss the challenges in developing
AR applications for mobile devices, such as the need for
efficient tracking algorithms and the limitations of
mobile hardware. Their work contributes to the ongoing
efforts to enhance the capabilities of AR on mobile
devices.

Further advancements in AR are discussed by Azuma et
al. (2021), who present a review of recent advances in
AR, covering a wide range of topics from display
technologies to interaction methods. They highlight the
evolution of AR from simple overlays to more complex
and immersive experiences, such as those enabled by
mixed reality (MR) technologies. The authors also
discuss the challenges in AR research, including the
need for standardized evaluation metrics and the
development of more realistic and interactive AR
content. Their work provides a solid foundation for
understanding the current state of AR and identifies
areas for future research.

Shekhar et al. (2021) provide a comprehensive
overview of spatial computing, a field that encompasses
AR and other technologies that extend traditional
computing  environments. They  discuss the
accomplishments in spatial computing, including the
development of new hardware and software platforms,
and the opportunities for further exploration, such as the
integration with IoT and cloud computing. The authors
also outline the research needs in the field, emphasizing
the need for interdisciplinary collaboration to advance
spatial computing technologies.

Qiao et al. (2021) delve into the potential of Web AR, a
burgeoning field that promises to bring AR experiences
to a wider audience through web technologies. They
highlight the state of the art in Web AR, including the
development of new frameworks and the challenges
faced, such as the need for standardized AR APIs and
the limitations of current web technologies. Their work
underscores the importance of addressing these
challenges to realize the full potential of Web AR,
particularly in mobile environments.

In conclusion, these papers collectively provide a
comprehensive overview of the current state and future
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directions of AR and spatial computing technologies.
They highlight the significant advancements in these
fields and identify key areas for future research,
underscoring the transformative potential of AR in
enhancing our interaction with the physical world.

Architecture diagram:
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Figure 1

The Figure 1 shows architecture of the system can be
broken down into the following steps:

1.

User Scans the QR Code: The user scans the QR
code of a physical object using their smartphone.
The QR code is a small square barcode that contains
information about the physical object.

QR Code Sent to the Server: The scanned QR code
is sent to the server. The server is a computer that
hosts the database and the software that generates
the Augmented Reality (AR) space.

Server Retrieves AR Object Information: The server
retrieves the information about the AR virtual object
from the database. The database stores information
about all the AR objects in the system, such as their
names, descriptions, and QR codes.

Server Generates AR Space: The server generates
an AR space for the physical object. The AR space
is a virtual space where the physical object can be

viewed and interacted with. The AR space is created
using the A-FRAME and Ar.js frameworks.

5. AR Space Sent Back to User: The AR space is sent
back to the user's smartphone, where it can be
viewed using a compatible AR app.

6. User Views the AR Space: The user views the AR
space and interacts with the physical object in the
space. This interaction can be facilitated by the
AR js library, which supports Image Tracking,
Location-based AR, and Marker Tracking.

7. The use of A-Frame and Ar.js in this system allows
for the creation of AR experiences on the web,
without the need for a specific device or app to
install. This makes the system accessible to a wide
range of users, as it can run on all mobile platforms:
Android, i0S, and Windows mobile.

Modules:
Module 1: User Authentication-

e Authentication: Verifies user identity through
methods like passwords and biometrics,
ensuring secure access to the system.

e Authorization: Controls user access to data and
features, defining user roles and
permissions for a granular security approach.

e User Profiles: Empowers users to manage their
accounts, enhancing customization while
maintaining security.

Module 2: Administrative Content Management-

e Content Management Dashboard: interface for
administrators to oversee and manage
digital content seamlessly.

o Content Updates: Simplifies the process of
updating digital content associated with
objects, ensuring users have access to the latest
information.

e Administrative Control: Ensures that only
authorized personnel can make changes or
updates, preserving content quality and
security.

© 2024, [JSREM | www.ijsrem.com

| Page 3


http://www.ijsrem.com/

e
o= l

IJSREM
"ﬁ International Journal of Scientific Research in Engineering and Management (I[JSREM)

W Volume: 08 Issue: 05 | May - 2024

SJIF Rating: 8.448

ISSN: 2582-3930

Module 3: Object and Content Integration-

e Content Linking: Associates digital content
(e.g., videos, manuals, web links) with
physical objects using QR codes or identifiers.

o User Interaction: Enables users to scan QR
codes with smartphones or devices, instantly
accessing related content and enhancing their
interaction with the physical object.

e Content Updates: Supports dynamic content
updates, ensuring users receive the most current
information and media related to the object.

e Review and feedback: Provides insights into
user interactions, offering valuable data for
marketing, product enhancement, and user
behavior analysis.

e Security: Ensures the secure connection
between digital content and physical objects,
preventing unauthorized tampering with QR
codes or linked content.

e Scalability: Accommodates many objects and
associated digital content, making it
suitable for diverse applications like product
packaging, educational materials, or marketing
campaigns.

Module 4: User and AR Interaction-

e AR Opverlay: Integrates digital elements into the
user's real-world view, enhancing
engagement and understanding of their
surroundings.

e Spatial Computing: Utilizes AR to seamlessly
blend virtual objects with the physical
environment, providing an immersive and
dynamic user interface.

e User-Friendly Interface: Prioritizes intuitive
design and effortless interaction, ensuring
users can easily engage with AR features.

e Interactive Experiences: enables users interact
with virtual objects, access information,
and add interactivity to their environment.

Flow Chart:
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Figure 2

The Vision Verse project begins with user registration,
where new users provide their details for account
creation. Following successful registration, users log in,
and their credentials are authenticated. Once logged in,
users can register products or update existing product
information. This process involves inputting product
details, which are then validated and updated in the
system. A unique QR code is generated for each product,
facilitating its identification. When a client scans this
QR code, the system initiates an AR session, overlaying
the product's digital information onto the physical
product in real-time. This interactive AR experience
allows clients to view product details seamlessly,
enhancing their engagement and understanding of the
product.
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Result: integrating digital content with physical objects,

creating an immersive and interactive experience.
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Conclusion:

X @ localhost . . ..
The implementation of the Vision Verse system has

3 » : shown promising results in enhancing user engagement
PrOdUCt Name' Raspb rry P' Zér 4 and accessibility to information. Users have reported
2 increased satisfaction with the interactive and
immersive experiences provided by the system. In
educational settings, the system has been instrumental
in facilitating engaging and interactive learning
experiences. For retailers, it has enhanced customer
engagement by providing valuable product information
through QR scans. In the tourism industry, it has offered
tourists enriched travel experiences by integrating
digital content with physical landmarks. The system's
scalability and compatibility with various devices and
platforms have also been highlighted as significant
advantages.
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Figure 3

In the above picture, the project demonstrates the
overlay of an AR object over a marker by scanning a
QR code placed near the marker. This process not only
renders the product's information visible in AR in real-
time but also provides users with the option to view a
static information page of the product. Additionally,
comments and reviews related to the product can be
viewed in AR mode on the product's website. This
innovative approach enhances user engagement by
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