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KIST Webizing Research Lab

WRL Members

= Director: Byounghyun Yoo

= 2 Principal Researchers

= 4 Post-Docs & 2 MS Researchers
= 1 Ph.D. & 2 MS Students

= 2 Undergraduate Intern

More Information
= http://wrl.kist.re.kr
= http://www.byoo.net

Research

XR - E2eial

= Extended Reality

= 3D Web / WebXR

= Immersive Web

= Human Factors

XAl - 7K Q1B AlS
= Explainable Al

= Human Al Interaction

Digital Twin - C|Z|ZHEI
= Semantic Digital Twin
= Web of Things




People

C O @ wrl.kist.re.kr/

WS L Home News People Research Publications Facilities Career Contact Us

© Members

£ Byounghyun Yoo Heedong Ko % Shapna Muralidharan Muhammad Atif ¥ Eunhee Chang

FUs ik MIELL R T = OfE|Z 23|
Principal Research Scientist Principal Research Scientist Post-Doctoral Research Assaciate Post-Doctoral Research Associate Post-Doctoral Research Fellow
Immersive Web  Digital Twin  Explainabl Decentralized Web  Digital Twin  Explai Decentralized Web  Digital Twin Digital Twin Cybersickness  Extended Reality

Inhwan Lee # Jisoo Kim &4 JiHyun Seo Jeeyoung Moon & Yongjae Lee

ojgls x| Ax|E =Xg olgn
Post-Doctoral Research Associate Post-Doctoral Research Associate Research Assistant  Ph.D. Student Research Assistant M.S. Research Assistant  M.S. Student
Digital Twin Digital Twin Digital Twin Digital Twin Extended Reality Immersive Web

Aliaksandr Lipnitski Yeongbeom Hwang % Suyeong Kim
YMES 2|TL|EF| =g Bl A+
Research Assistant M.S. Student Research Assistant M.S. Student Research Assistant Intern Research Assistant Intern

Digital Twin Decentralized Web Extended Reality Immersive Web Cybersickness
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44 Snow Crash [Neal Stephenson ’92]
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Oculus Rift DK 1

Oculus, 2014, $300, Kickstarter




Oculus Quest 2

" Facebook, 2020, $299, 412H43S!
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Web 1.0 Web 2.0

“The mostly read-only web" "The widely read-wnte web"
250,000 sites 820,000,000 sites
] N
' sollective |
Published
by ge:;imd Published
Gt content i
enerated
content
"ﬁ thtbttaebbRbbibeie
thidibddettdttittied
ﬂ" epbbbRiRbiefiiith
1lii0dddddaddddditd
45 miillion global users 1 billion+ global users

1996 2006
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ASF, 2007

- METAVERSE
ROADMAP

Pathluags to the 3D Web

A Cross-Industry
Public Foresight Project

Co-Authors Contributing Authors
John Smart, Acceleration Studies Foundation Corey Bridges, Multiverse
JTamais Cascie, Open the Future Jochen Hummel, Metaversum
Jerry Faffendorf, The Electric Sheep Company James Hursthouse, OGSi
Randal Moss, Amerncan Cancer Society

Lead Reviewers

Edward Castronova, Indians University Richard Marks, Sony Computer Entertainmes
Abexander Macris, Themis Group Ruehen Steiger, Millions of Us

FOUNDING PARTHERS

MULTIVERSE

OGSI-" Acceleration

Ordre Gare Servees Inc StudlE‘E
Foundation

Graphle Desige: Fuls,cam

accelerating.org motaverseroadmap.org
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Metaverse Roadmap, 2007

What happens when video games meet Web 2.0? When virtual worlds meet

geospatial maps of the planet? When simulations get real and life and business go

virtual? When you use a virtual Earth to navigate the physical Earth, and your

avatar becomes your online agent? What happens is the metaverse.

Introduction

Over the past year the
Acceleration Studies Foundation
(ASF) and its supporting
foresight partners have explored
the virtual and 3D future of the
World Wide Web in a first-of-
its-kind cross-industry public
foresight project, the Metaverse
Roadmap (MVR). We use the
term Metaverse in a way that
includes and builds upon Neal
Stephenson’s coinage in the
cyberpunk science fiction novel,
Snow Crash, which envisioned a
future broadly reshaped by
virtual and 3D technologies.

The MVR has “near-term”
anticipation horizon of ten years
(to 2017), a “longer-term”
speculation horizon of twenty
years (to 2025), and a charter to
discover early indicators of
significant developments ahead.
Seeking diverse points of view,
our process included an
invitational Metaverse Roadmap
Summit, public and expert
surveys, a few workshops and
roundtables at major U.S.
conferences, social meetups, and
a public wiki. Many helpful
people from the IT, virtual
worlds, professional, academic,
futurist, and lay communities
contributed ideas to the MVR.

Metaverse Roadmap
Pathways to the 3D Web

In its inaugural version, the MVR
focuses on defining and exploring
this major new social space. In
future versions we expect to add
industry-developed timelines for
Metaverse technology
development. Our inaugural MVR
budget was roughly $100K, paid
for by our generous financial
sponsors. With the resources
provided we endeavored be as
multinational and inclusive as
possible. With greater
recognition, more visibility and
more sponsorship support, we
look forward to bringing an even
broader range of expertise to the
next version of the roadmap.

The MVR comprises two

periodically seeking the guidance of
experts at sponsored MVR summits,
and engaging in extended interaction
with online communities through the
use of blogs, wikis, podcasts, and
other media channels.

We invite you to contribute your
unique insights to future Metaverse
Roadmap summits, conversations,
and updates through feedback,
volunteer effort, and financial
support. In these early days of the
Metaverse, financial sponsorship is
particularly helpful to improving the
quality of future roadmaps. Email us

at roadmap@accelerating.org.

documents, both

available at

MetaverseRoadmap.org: 1,000.000,000

1) a set of MVR Inputs

(75 pages) which 1R Pontium 4 ¢

summarize key insights
in 19 foresight
categories, and 2) this
MVR Overview (22
pages + Appendix)
which synthesizes some
(not all) of the Inputs
into a series of narratives
to explain important

Transistors

10,000,000 Pentium Il g

1,000,000

100,000

1.000

Dual-Core Itanium 2 4
Manium 2 o

Intel 486 o

1970 1980 1860 2000 2010
Year

Augmentation

Augmented
Reality

Interface
and
Networks /|

Sensors
and
Everyware

External

Mirror
Worlds

Simulation

Interaction

Lifelogging

Identity
and

Virtual
Worlds

ajewu|

features of the change
and opportunity ahead.

The goal of the MVR project is to

regularly update our ten- and
twenty-year publi¢ foresight by

3

Moore’s Law: A doubling of real
computing power has occurred every 2.3
years, on average, since the birth of
modern computing. Moore’s Law is one of
several enabling technological trends for
Metaverse development.

A Cross-Industry Public Foresight Project
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234 (Augmented Reality)
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« AHES7H0| 2D = 3DE H3k|= 72| EAIE AX HO|A| sHA d=2Es=2rE
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« A=A CHet YAl A3 E 2 E skl 2 Z6H0 CHE ARSI SR
H2MIAl (Mirror Worlds)
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7HEMIA| (Virtual Worlds)
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TR L LR L LR EE Metaverse

| Extended Reality (XR) :

| Mixed Reality (MR) L Gap

: between

! . . . . XR and
Reality-Virtuality Continuum MR

A A A A

Augmented Augmented Virtuality
Reality (AR) Virtuality (AV) (Virtual Environment)

-

| f i B
ﬁ“ A ( x =

XR and Metaverse concept expanded from Milgram’s Continuum (Yoo, 2021)
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XR

XR
X =Variable

| | |
VR MR AR

Virtual Reality Mixed Reality Augmented Reality
° =. Microsoft A
Mined Reaity HololLens
oculus
Windows Mixed Reality

Oculus Go Headsets Hololens ARKitiOS 11 ARCore

Facebook Microsoft Microsoft Apple Google
October 11, 2017 October 17, 2017 March 30, 2016 September 19,2017  August 29, 2017

What Are All These Realities? VR, MR, AR and XR 101, December 15, 2017,
https://www.achao.design/inspire/what-are-all-these-realities-vr-mr-ar-xr-101
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[j E Not Secure — businesskorea.co.kr

Since 1983

BUSINESSKOREA A R E

Korea's Premium Business N Portal

News ~ SME/Startups Events Insight Op/Ed Visuals ~ Special Report

HOME News ICT

Profitable VR Sector

VR Devices Contribute to Boosting Galaxy S/, Edge Sales
By Cho Jin-young April 28, 2016, 05:30 @ @

POPULAR

SK Group Likely to Hit Jackpot Again wit...
Bolt EV Nabs First Place in Imported EV ...
YG Entertainment: Unrivaled Fan Base C...
4 KFTC Reviewing Nvidia-Arm Merger
5 Hyundai Oilbank Expediting Penetration ...
6 HP to Sell Printer Manufacturing Center i...
7 Citibank Korea Aiming at Sale without Se...

g LG Electronics Obtains 1IS026262 Certifi...

9 LG Chem to Supply 90%-Nickel NCMA C...

Samsung Electronics' Virtual Reality (VR) devices help boost sales of the Galaxy S7

10 Handok Licenses out Anti-cancer Drug T...




0O B & campustechnology.com

Oculus Rift Begins Shipping

By Dian Schaffhauser 03/28/16

Rift has arrived. Oculus announced in a blog that it had begun shipping its
virtual reality (VR) headset first to those who invested in its idea through
Kickstarter. Next, pre-ordered Rifts will ship out, starting "mid-week."

Everybody else will have to hold on until July. That's when the $599 units are

(€%

' i | 3Tech Trends Shaping the
" Future of Post-Pandemic
Teaching and Learning

Upcoming Events, Webinars &
Calls for Papers (Week of May 17,
2021)

6 Key Technologies Moving
Teaching and Learning Forward
in 2021

William & Mary Installs Virtual
Classroom Tech for Hybrid
Learning

TRENDING

1 COVID-19
Networking & Wireless

Teaching & Learning

Elinnad /IRlandad
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@ b < O B8 & bbc.com ¢ h + O

VR headset shipments 'to boom' in Top Stories

20 1 6 DR Congo volcano eruption sparks
mass evacuation

© 22 April 2016 Thousands flee the city of Goma as nearby

Mount Nyiragongo throws huge lava fountains
into the air.

® 1 hour ago

India reports nearly 9,000 'black
fungus’ cases

& bbc.com

IDC said it expected about two million
headsets from Oculus, HTC and Sony to
be shipped to consumers in 2016. The
Oculus Rift headset began shipping on 28
March, HTC Vive headsets are due to start
being dispatched this month and Sony's
PlayStation VR should be available in
October.

All these headsets are called "tethered"
systems because they work with a PC or a

More than nine million virtual reality (VR) headsets will be shipped in 2016, game COﬂSOle that pl peS images tO their
| suggests research by analyst firm IDC. d ISplay

Screenless VR systems that use a smartphone as a display would prove most popular, said IDC
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D < 0O B @ theverge.com ¢ M

Oculus announces new $199 self-contained VR
headset called Oculus Go, shipping in 2018

By Adi Robertson | @thedextriarchy | Oct 11, 2017, 1:23pm EDT

f W (7 sHare

&

= deals

Subscribe to get the best Verge-
approved tech deals of the week.

Email (required)

oculus

By signing up, you agree to our Privacy
Notice and European users agree to the data
transfer policy.

Oculus'Ge
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& techcrunch.com

Oculus sold $5 million worth of
Quest content in first 2 weeks on
sale

Login

Search Q
Lucas Matney @lucasmtny / 9:33 AM GMT+9 = June 11, 2019 El Comment

TC Sessions: Mobili-
ty 2021

Startups
Videos
Audio
Newsletters
Extra Crunch
EC-1s

The TC List
Advertise

Events

More

[©] Image Credits: Facebook

= st standalone VR headset hasn’t been out long, but VP




b < 0O B8 & theverge.com c

The Oculus Quest 2 was preordered five times as
much as the original

Developers are also seeing increased sales

By Sam Byford | @345triangle | Oct 30, 2020, 3:00am EDT

&

veaerqge
degls

Subscribe to get the best Verge-
approved tech deals of the week.

Email (required)

By signing up, you agree to our Privacy
Notice and European users agree to the data
transfer policy.

SUBSCRIBE

The Oculus Quest 2 (right) next to the original model. | Photo by Amelia Holowaty Krales / The Verge




Holoportation 2016

thro th loLens




Spatial with HoloLens 2




Spatial

o Spatial

- 2|t 2tod 2k 50 (mix of any device)

- VR/AR/MR (VR, Hololens2, PC, Mobile)
- Ztzto| ZZtof| ¥ SHUE 7|22 2 2ot AFR 2L, Z43| 22| Sync

How Work Should Be
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Microsoft Mesh

0 Microsoft mesh
- Z|cHZtod 2} 8
- MR (Hololens2 only)

- 23| £, B4, 7H0|= 7|5




Honzon Workrooms

o Horizon workrooms

- Z|cHE o4zt 169 (SHSBAHE +34F)
- VR (Meta Quest2 Only)

- Z1419| 22| (M) E 7|22 A2t HiA|
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Mozilla Hubs

Projects

o Mozilla Hubs

- z2[cHEHo{ 2} 50F

- VR/AR/MR (VR, Hololens, PC, Mobile)

- 7HE7Hol| 21x]5t spawn spot == & 2 A] 4 9|]

- HEE2{Z ALE2t H|H|AH[o]d

. moz:/la
@ s - @8 EE G AdBmil e IR W

~C
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7|& 244 e 7= (Remote AR)
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= el 2 7[HFWXR Library
* 3D, AR, VR O{tHl 2 E0j|AE 2{2tut o3 U 45 HH ks
- A-frame Z&|U|3, Three.js, AlYIHE L HEE2] =2 0HEHHF= Gamepad API
- HMD E2ld, HEE2{ EzliZ 5 WebVR A& 2 25t WebXR Device AP

HTML

E Whreejs
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WORLD
ECONOMIC
FORUM

COMMITTED TO
IMPROVING THE STATE
OF THE WORLD

6. Collaborative Telepresence
Soon participants in virtual gatherings
will feel like they are physically together

The top 10 emerging technologies for 2019

1B

Bioplastics
fora
Circular
Economy

. Social

Robots

. Tiny Lenses

for Miniature
Devices

. Disordered

Proteins
as Drug
Targets

. Smarter

Fertilizers
Can Reduce

. Collaborative

Telepresence

. Advanced

Food
Tracking and
Packaging

. Safer

Nuclear
Reactors

. DNA Data

Storage

. Utility-Scale

Storage of
Renewable

Environmental & . 8 Energy
Contamination
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Perseverance Rover’s Touchdown on Mars 2021

CAM: | M20 CHA LAT/LON \ ; uTe 0 ER 20551 SCET
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