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[Abstract]

This paper presents a study on the design of a customized augmented reality (AR) business card
framework that facilitates co-creation between users (consumers) and a business card production
platform. The framework provides a variety of multimedia content for augmented reality by default and
allows users to directly add their own content.

The proposed framework enables users to actively participate in the creation of customized AR business
cards tailored to their intentions and preferences. This was achieved by integrating several key components:
a cross-platform-based system environment, an interface designed for high user cognitive efficiency,
user-participatory content augmentation technologies, pattern detection and storage technologies, augmented
content creation techniques, and augmented content resource registration technologies.

Through the framework proposed in this study, it becomes possible to provide multimedia content not
only for basic information about the business card holder but also to support various business activities.

This is expected to expand the business card market and deliver significant benefits.

» Key words: Augmented reality, Digital Business card, Multimedia content, co-production,

framework
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I. Introduction
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II. Related research
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1. Comparison between paper business cards

and augmented reality-based business cards
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Table 1. Comparison of paper business cards and
augmented reality-based business cards

Augmented
item reality-based business | paper business cards
card
i i i t ..
information . Prowde.s al?undar.l Limited text and
transfer | information including raphic representation
ability | videos, links, and 3D | 9P P
_ i i | impl
accessibility Technology required Universal and simple
(apps, internet) to use
High initial tion .
expense igh initial productio Low production cost
cost
Ministry Environmental burden
of the eco-friendly due to use of paper
Environment and ink
Real-time update Reproduction required
update ; .
possible when updating
. Provide a unique Traditional and
special . .
experience familiar way
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2. Related research on augmented reality
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augmented object control technology

marker recognition
technology

Augmented object control
technology

* Image preprocessing
technology for marker
detection

* Pattern matching
technology for detecting
marker patterns

* Technology for detecting
multiple markers in a single
image

* Marker array detection
technology through
combination of four markers

* Augmented object
movement, size change, and
coordinate axis change
technology

* Multi-object simultaneous
augmentation technology
with different properties

* Augmented object hold and
copy technology

* Chromakey technology
using overlapping layers

2. Augmented reality business card
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Table 3. Key advantages of AR business cards

Feature .
e - explanation
classification
Encourage Users can interact with the various content
interactivity hidden in the business card, creating a
and deeper impression of the individual or
engagement | company providing the business card.
Traditional business cards can only provide
abundance limited information due to space
of limitations, but AR business cards can
information overcome these limitations and provide

more information.
Using digital business cards can help
reduce paper use and contribute to

environmentally

friendly environmental protection.
You can easily update the information
Ease of containgd in you.r business card, such as
contact information or the latest company
update

news, so you can always keep the

information up to date.

3. Procedures and processes required to
create augmented reality business cards
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Table 4. Procedure and process of creating
augmented reality business cards
Step | Process Content
- Define purpose: Set the main purpose of
using business cards
1 planning | - Content planning: Organizing information
stage and functions to be delivered through AR
- Target definition: Analysis of target
customer base and usage scenarios
- Physical business card design: basic text
and layout design
. - AR content design: 3D models, videos,
2 design animations
stage
produce
- Add QR code/NFC: Trigger design to insert
into business card
- Selection of AR platform: ARKit, ARCore,
Vuforia, etc.
- Content integration: Connect created AR
develop
3 ment conten.t to. the platfo.rm .
- Interaction implementation: user experience
stage . . .
design such as clicks and swipes
- Database linkage: Establishment of
real-time update function
- Technical testing: Verify AR operation on
various devices
4 Test - User testing: collect real user feedback
and Fix and improve
- Fixes: Addressed functionality, design and
stability issues.
- Business card production: QR code/NFC
Release printing on physical business cards
and - App distribution: App release to run AR
5 .
distribu content
tion - Promotional activities: Promote business
card usage and AR experience
- Data update: Modify and manage content
Operati information
on and | - User data analysis: Evaluation of business
6 . e .
mainte card utilization and effectiveness
nance | - Maintenance: technical issues and
additional feature development

4. Originality of this study through comparison
with similar studies
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Table 5. Differentiation from similar studies

isti )
item existing This study
research
User Provide fixed Users can add and
Engagement content manipulate content
multimedia | Limited (text, | Includes videos, 3D models,
diversity single image) and animations
Limited content Cloud-based real-time
teabili .
Updateability updates update possible
Platform Specific Supports various environments
Compatibility platform based on cross-platform
P dependence P
Providing simple | Includes content registration,
system .
marker-based | pattern detection, and user
structure .
content interface
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IV. Participatory augmented reality
business card framework design
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Fig. 4. Configuration and flow chart of participatory
augmented reality business card system

Table 6. Six Key Modules

Module Role

Designed to operate seamlessly
across various devices and operating
systems, enabling users to access the

augmented reality business card

service on platforms like PCs and
mobile devices.

Cross-Platform
System
Environment

Provides an intuitive user interface
(UI) that allows users to easily
recognize and interact with
augmented reality content delivered
through business cards.

User-Friendly
Interface with High
Cognitive Efficiency

Detects and stores unique marker
patterns embedded in business cards.
These patterns enable scanning of the

Pattern Detection
and Storage

Technology cards and activation of related
augmented reality content.
Incorporates various types of content,
Augmented such as 3D models, images, and text,
Content Creation into the augmented reality
Technology environment, fostering

user-generated content creation.

User-Driven Allows users to add their own content

Content to the augmented reality environment,
Augmentation enabling the creation of personalized
Technology business card content.
Augmented Manages resources by registering

Content Resource
Registration
Technology

augmented reality content on a server
and making it accessible from mobile
devices.
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CIDUJ service layer :

Pattern management

Content Management Service Management

Collection of specific
pattern files

Content resource 1D Service company
management management

Cloud computing

Pattern key analysis

Content Management

(Registration/Edit) Administrator authentication

service i
management [ |
|

Pattern ID management

(registration‘edit)

Content group management

| APPID management |

layer I

Sending and receiving

pattern information

|

Send and receive content License and billing
resources management

i Performance/Availability Management

Backup recovery | I

management

Performance J l Disability I | Resource |

management

Management Management

virtualization layer [}

Server causation

Storage wirtualization Network virtualization

§ Cloud Server (Hadoop)

Physical system [ |

layer

web server l

Content management l

sernver

server

Pattern management | || data server |

i
i data storage

Fig. 5. Augmented reality business card system structure and cloud web service system
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Table 7. User interface for creating 3D augmented
reality business cards

Key .
Contents Item Description
. Users can insert 3D models (e.g.,
Adding and . (e.g
. . 3D Object | logos, product models, characters)
Manipulating . . . .
Insertion | into the business card using a
3D
drag-and-drop method.
Augmented - -
. . Inserted 3D objects can be easily
Reality Editing and . L
. resized, rotated, and repositioned
Content | Adjustment
by the user.
. Users can adjust the size of the
Resizing . .
content using two fingers.
Intuitive Moving By .touchlng the.screen and
. ; dragging the 3D object, users can
Interaction | Objects . . .
Features move it to the desired location.
Users can rotate the 3D model by
Rotating | touching and dragging it on the
screen.
Text Users can input text, such as their
. . name, company information, or job
Addit . . .
Adc.ilng ddition title, and place it on the 3D object.
Various —
. In addition to 3D content, users can
Types of Inserting |. . : . .
) insert video files or images into the
Content Videos or . .
business card to provide more
Images L .
comprehensive information.

3. Development of pattern detection and storage
technology
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- Symbol recognition area settings
- Apply pattern detection technique

!'arker array
structure
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- Text detection area setting
- Text information extraction

Fig. 8. Marker detection area concept

4. Development of user-participatory content
augmentation technology
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Fig. 9. Case of augmented object disharmony (left),
case of grouped augmented objects (right)
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5. Development of augmented content
creation technology
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Fig. 10. Augmented object template and
object creation example

V. Conclusion
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