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What Is The Metaverse?

* Metaverse is a set of virtual worlds that are independent or connected
to reality, in which it is possible to create economic, social, and cultural
values by interacting with various objects.

« Extended reality (XR) is a generic term for immersive technologies including
virtual reality (VR), augmented reality (AR), and mixed reality (MR).

« Metaverse refers to a digital society in social and cultural aspects, and XR is a
technology that supports such a society in the virtual world.
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Is Metaverse Interoperability Necessary?

* A user wants to access metaverse through one of those platforms and
interact with other users in virtual worlds through other platforms.

» Interoperability refers to the property of allowing one thing (e.g., a reference
system) to be used interchangeably with other things (e.g., target systems) of the
same or heterogeneous type without any restrictions.

» Metaverse Platform utilizes technologies such as XR, Al, and cloud computing
to provide a simulated environment where many people can have new virtual
experiences.

» Users can access more virtual worlds with different characteristics.
Service providers can get more users to access their virtual worlds.
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- Many users improve the quality of service.




User Experience in Metaverse Services

* Metaverse UX needs to be considered so that people can conveniently
access virtual worlds and have more immersive experiences.

» User Experience (UX) refers to the overall experience that users feels think while
using a product, system, or service directly or indirectly.

» When ‘Second Life’ was released in its early days, UX was less intuitive and user
motivation to access the virtual world was not sufficient. It continues to improve.

» For the design of an interoperable metaverse platform, the diversity in user’s
access types, interactions, and service experiences should be discussed.
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chat, voice commands, gestures, etc.
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User Experience in Metaverse Services

« “If UX is not considered, technology exists but the service may not exist.”

conventional Ul
- inconvenient

voice-based control
- easy to handle

gesture-based control
- difficult to handle

real-time monitoring < Conversatlon.al voice bot system > .
with multiple screens (Al Expo in Korea, 2022) @‘D
X

- useful
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User Experience in Metaverse Services
- Action-based change model -

Metaverse surfing /
Information gathering

t*

Observation
Upgrade / Participation/
Feedback ‘ ‘ Purchase

Evolution \ Interaction

Action-Based

Change Model
Managemen& Design
Operations / e 9 . » The metaverse platform should be implemented
arketing Perform Simulation to have interoperability for various services by

referring to the metaverse user behavior wheel.

¥

Reuse / Share / Trading

< Metaverse User Behavior Wheel >
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Hyper-Connected & Hyper-Personalized
Virtual Environments

* [t is necessary to look at the user experience of metaverse services in
hyper-connected and hyper-personalized virtual environments.

My virtual space
Layered virtual spaces in a shared virtual space. » Since the hyper—connected virtual
. - e.g, callin gaming . environment is a space shared by
A virtual space My virtual space |t. | b.t .
shared by multiple user. that I have configured. Mmultiple users, aroitrary services are

provided to users by synchronizing
with the virtual environment.

' User-centric
configuration

Virtual environment-ce

configuration » Since the hyper-personalized virtual

environment is an individual user’s
space, it is reconstructed around

Hyper-personalized Personal
Data Resources Hyper-connected Virtual Environment Resources personal data and presets.
Virtual Environment
< Virtual environments for metaverse services > @ ITUKALEIDOSCOPE
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Composability For Interoperable Metaverse

* [tis necessary to consider ‘composability’ in order to deal with the
interoperability of heterogeneous metaverse platforms and their
internal systems and technologies. N
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» Composability is a system design approach that
deals with the interrelationship of standardized
components.

» The configurable system can be selectively implemented in various combinations
according to user requirements.
- Itis advantageous to design and implement a metaverse platform.
- Some parts, such as security, become difficult and complex to implement.
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Metaverse Interoperability

* Although the technologies required for one metaverse platform are
different depending on the purpose of the service, operators and
developers will want to escape the dependency on specific hardware
and software constituting the platform.

» However, it is not easy to characterize the interoperability of a metaverse platform.

» Interoperability is described in terms of system, data, service, and economy,
considering the evolution of service platforms.
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Evolution of Platform For Metaverse Services

System - Service Economy
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System Interoperability

* System interoperability is to build a platform infrastructure that comes
into the range of system performance for metaverse services using
standardized ones without technical dependencies on hardware and

SOﬂwa re. We are already considering this.

» This includes user terminals (to access and interact with the metaverse), network
infrastructure, service infrastructure, and the like.

» System-level interoperability can be easily achieved through interface
standardization for the metaverse platform.

» However, connectivity verification and performance verification are required
whenever a user do actions in the metaverse.
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Data Interoperability

* Interoperability in data includes the ability to analyze and represent
information (i.e., visualization) without losing the meaning of information
in the process of accessing and processing multiple data sources, and
integrating data as needed.

31<

» Interoperability helps people find, explore, and understand 4
the structure and content of data sets.

» Various data will be accumulated in the process of g
user interactions in a virtual world of metaverse. = R
!
by user’s creative activities < Nvidia Omniverse >
0 | I'TUKALEIDOSCOPE
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Image source: https://developer.nvidia.com/nvidia-omniverse-developer-resource-center



Data Interoperability

» If data is to be shared between heterogeneous With standards
metaverse polatforms, a data standard system %bd.‘»‘f‘ .- for data compatibility
should be discussed. A ’
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» Individual agreement is required among on , Resources

the data systems for metaverse platforms. Viptal .. j 1%
0] i ! j

Metaverse
Platform U,

data generation rules, data management rules, or --- Metaverse
Platform Uy

] -y
Pt -

f
! i

, v
Is the data compatible? simulation
Virtual < data , | Virtual , : s
World W, World W, User's Cre?twe Activity Rf;esfl?ll'lcaels
Metaverse Metaverse Verifica tion is required
Platform U, Platform U, for upload.
(a) (b)
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Service Interoperability

* In order for a user to access the virtual world of another metaverse
platform, authentication and an agreement between the two platforms

are required.
Metaverse
@ Application P, E

-

Application P,

p Authentication
Virtual World 1 Server ? .
' @ 4 '
G) @ ;
Metaverse { : } > Metaverse
4 Platform Gateway ig - * Platform }
U-]_ i ! :3’ G']_ @ 2 ) @ Uz

< Example of the user access to a virtual world on a different metaverse platform >
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Service Interoperability

* Service Configuration Transfer

» When a user starts an application, it should be able to load the user-specitied
settings to configure the application (even across different metaverse platforms).

* Service Reproduction
(or, Rule Transfer)

» A user may want to reproduce an application
he/she has played as a similar service in
another virtual world.

» Service rules as well as data models should
be reusable.

< Squid game in Roblox >
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copy the service
rule/conditions

reproduction

Service Interoperability

Platform A

(1) Request (for duplicating service)

>

(2) Response (confirmation)

&
<

(3) Request (for checking availability of cony|

fersion)

Platform B

»

checking based on the agreement
between the platforms

&
<

B

Data
Center

(4) Check Asset Resource )
(5) Repeat e :
L A finding appropriate
T i data models

(6) Confirm

A

(7) Provide Information

Verify Configuration & Upload Data

@ Convert

»
P

Inform (completedness)

F §

< Service reproduction >
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Economy Interoperability

* One metaverse platform operates multiple virtual worlds. However,
these virtual worlds can transact under a single currency system.

* When a user accessing through one metaverse platftorm moves to the
virtual world of another metaverse platform, a difference may occur
between the two currency systems.

» If interoperability in currency systems is not organized, users who visit the virtual
world of other metaverse platforms will have limited services and activities.

» How can we solve it?
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Economy Interoperability

Metaverse
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Contracted, among virtual worlds
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< The use of blockchain technology for economy interoperability >

J. Bang, "Metaverse Interoperability With Composability in Hyper-connected and Hyper-Personalized Virtual

Environments," ITU Kaleidoscope, Accra, Ghana, Dec. 7-9, 2022.
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Interoperability By Virtual Environments

Interoperability | Hyper-connected Virtual Environment Hyper-personalized Virtual Environment
System Consideration of interfaces to metaverse Consideration of each user’s access environment
Interoperability platforms. to a metaverse platform.

Data Use of data resources for all users (e.g., Verification of personal data and products and
Interoperability public data, open assets). their compatible use.

Service Content synchronization for multi-user Configuration with personal data and each user’s
Interoperability experience in metaverse. contextual situation.

Economy Related to something of value that everyone | Related to something that may be of value by the
Interoperability uses in common (e.g., coins, products). creation of an individual user (e.g., artworks).

J. Bang, "Metaverse Interoperability With Composability in Hyper-connected and Hyper-Personalized Virtual
Environments," ITU Kaleidoscope, Accra, Ghana, Dec. 7-9, 2022.
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Metaverse Platform With Interoperability

Service reconfiguration
(if ‘diversity’ & ‘inclusion’need to be considered)

* Checking data
and virtual environment Economy

» Checking rules for the Interoperability
service

.‘_
| Service ‘
.-"| Interoperability Equal conditions

e for everyone

e Data (in each digital society)
“a Interoperability

N System .
Interoperability

Access environment verification
(to guarantee ‘accessibility’)

* Checking the interfaces
* Checking performances of network and devices
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Metaverse Ethics

* Metaverse platforms need to be implemented with considering
metaverse ethics. Metaverse ethics should be viewed as infrastructure.

» Metaverse Ethics (or its guidelines) can be used as basic data to resolve disputes
and controversies that may arise in the metaverse.
- Ethics are guidelines for social values and norms of behavior that follow the direction pursued
by humans and society.

- Computer Ethics is one of the realistic methods for formulating and justifying policies related

to the impact of technology on individuals and society and the ethical use of technology to
lead the decision-making process through computing.

* The IEEE SA has been discussing and publishing a report on XR Ethics from 2021.

» How is metaverse ethics different from Al ethics?

- Al ethics can be interpreted focusing on the impact on humans and society who use the
service system, but metaverse ethics is based on the relationship between human users, Al
avatars, and objects in the virtual/real world in the metaverse world.
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Metaverse Ethics

* Diversity and Inclusion

full-function full
device int .
Access Avatar Avatar erac
Person > >{ (fullinteraction) > “\_\_E_J_G\n‘ f\ ,}7 :
— f;:;'_e_lp
limited-function @ activity
device A N
Access vatar . ossibility of
Person >[] > (limited Interaction) NG limited disgriminatignand
_ interaction | o &' restriction unfairness
full-function Avatar —— | 7~ &Yy inactivity
Person with| | Access device Avatar /’

< Accessibility > < Interactions >

* Programmable ethics

» In order to automatically apply ethical guidelines to the metaverse, conduct
audits, and maintain metaverse as a sustainable virtual world, the metaverse
ethics guidelines must be systematically implemented.

» Scenario/case-based ethics ‘ I'TUKALEIDOSCOPE
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What To Focus On
For Metaverse Interoperability

» Discussions on metaverse interoperability require consideration of the direction
of industrial development.

» Technically, XR, Al, and cloud computing will receive attention. However, in terms
of interoperability, it is necessary to examine various service scenarios from a
user-centered perspective, with considering UX and metaverse ethics.

- Concepts such as spatial computing and service reproduction need to be discussed.

» In order to expand metaverse services, research on data, service, and economic
interoperability as well as interoperability at the system level is required.

» Blockchain technology (e.g. the concept of smart contracts) helps create and
implement rules between metaverse platforms in a decentralized manner.
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Thank you!

hjbang21pp@etri.re.kr



