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VR/AR as a DigiLog Medium

¢ Gear VR : Roller Coasters
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VR/AR as a DigiLog Medium
VR with Hands

VR/AR as a DigiLog Medium
#VR with HTC Vive
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VR/AR as a DigiLog Medium
#VR with SLAM

VR/AR as a DigiLog Medium
®Facebook : Social VR
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VR/AR as a DigiLog Medium
&Magic Leap : InfoViz

VR/AR as a DigiLog Medium

&MS HoloLens : Collaborations

Apps built for mixed reality.

The first apps for Microsoft HoloLens showcase the promise of mixed reality and share a purpose 1o inspire
developers. Start creating and interacting with holograms in relation to the world sround you,
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VR/AR as a DigiLog Medium
&MS HoloLens : Augmented Social Robot

VR/AR as a DigiLog Medium

¢Meta 2 hand-based Interaction
_ ' S
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Content

e Some delusions about VR/AR
0O ¢ Is VR/AR Hype? VR vs. AR? 3D CG vs. Platform?

e What are possible examples of 'reality-virtuality
0 coexistence' in our daily life?

e What are key technologies? What should do we now?

e How can we make the coexistence become more
oY humanized and sustainable?

n £a |

Where are Media going?
¢ Milgram's Reality-Virtuality Continuum [94]

- — T~

. Reaflty
Mixed Reality w —t 22

P. Milgram and A. F. Kishino, Taxonomy of Mixed Reality Visual Displays, IEICE Trans. on I&S, E77-D(12), pp. 1321-1329, 1994.

®Azuma's definition on AR [97]
ecombines real and virtual
eis interactive in real time
eis registered in real 3D world

uuuuuuuuuu
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Where are Media going?

‘ Med Ia a re . Digi-Capital Platform Waves VRARMER

eHuman’s Sensory Extension:
[Marshall McLuhan '64] — o=

BONY
BIRPPAR. A LT

L ]

Internet

~ 1980s .~ 1990s ~ 2000s 2010s 2020s 4

IBM : MS: Google : Apple : F,A,G,Mor S? :
Desktop Laptop Information Mobile new value over
Computing Computing Sharing over ~ Computing IoT/IoE

V4 #

"E the Internet

Where are Media going?

¢Paradigm Shift of Personal Media

eSmaller, cheaper, faster, smarter, more intimate
»Desktop: Type & Click
»>Mobile: Point & Touch

050, What's next? VR and then AR?

Preferred

»Speech, Gaze & Gesture for Wearable? location for
wearables

ne

SCTUYRLAS,

2016-11-14



Smart Glasses: DigiLog Platform

¢ What are Smart Glasses?
eWearable displays for JIT information or VR/AR content

& Types of Display & Smart Glass
Occluded

Glags-Cam | Smart View B Focus ]

Just Reality Real world See'thru Screen or

Environment

Smart Binocular L Focus _}

T~ augmented  Augmented
~ Reality world
immersive Eyewesr ST NS Multiplexed
A Virtual
Reality wor
"ne
[

VR/AR comes Back!

VR was Hot in 1990s!
¢VR-AR is Hot Again!

Zuckerberg'’s 3 predictions for what SNS will
Bl look like in 10 years
@ 1. There will be (a lot) more people on the

Internet. We'll be more likely to message
people through photos or SMS than the old web
interface.
2. The future of computing is AR/VR (in 10 years)
: distraction-free, heads-up communication, etc.
. d 3. The smart phone is probably going to be the

(first) mainstream consumer platform.

2016-11-14



VR/AR, R 7}X| 25}?

. - HEO| ot =71 Mg ZEHE
eHype 217}? Sustainable $71? sussss

USKIS(A)

#VR vs. AR, ME1O| ZX|Q17}?
4(3D) Content vs. Platform?

Figure 1. Hype Cyols for Emerging Technologies, 2016
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Where are We Now?
¢Is VR/AR Hype? (Google Trend)

Google Glass (Apr. 2012)
Facebook-Oculus $2B (Mar. 2014)

wxpoctations
. L1
X

Google Cardboard (May 2014)
Samsung Gear VR (Sep. 2014)
Google-Magic Leap, $0.54B (Oct. 2014)
MS Hololens (Jan. 2015)

Sony Morpheus (Feb. 2015)

HTC Vive VR (Mar. 2015)

MINI (Apr. 2015)

Apple-Metaio (May 2015)

Google Jump with Go-pro (May 2015)
VR in E3 show (Jun. 2015)
Intel-Recon (Jun. 2015)

Samsung $99 HMD (Sep. 2015)

VR in MWC (Feb. 2016)

Pokemon Go (Jul. 2016)

AT VR LA
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Where are We Now?

¢Is VR/AR Hype?
eHuge amount of investment in VR/AR o
»2.3B$ (0.8B for Magic Leap) in ‘16 (0.7B$ in ‘15)

eInexpensive hardware platforms
eNew devices for input and output
eEasy to use content creation tools
eProven use cases — no more Hype!
eMost important: UX and Eco-system

Where are We Now?

¢Pokemon Go

ePeople are tire of... But,
»>Generational juxtaposition
»Community & Platform
»Behavior changes

e\What's next?
»>Glass? Interactive?
»A-commerce?

o AT W Y

2016-11-14
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What Should We Do?

¢AR/VR, It's Here Right Now!
®AR/VR could hit $120B (90B/30B) revenue by 2020

Digi-Capital Augmented/Virtual Reality Revenue Share 2020F

| Funding Raised by Product Category

Augmented
Reality

AR hardware

$90B

http://goo.gl/NIKGbj

Content

e Some delusions about VR/AR
¢ Is VR/AR Hype? VR vs. AR? 3D CG vs. Platform?

e What are possible examples of 'reality-virtuality
coexistence' in our daily life?

e What are key technologies? What should do we now?

e How can we make the coexistence become more
humanized and sustainable?

fa |
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Ubiquitous VR, Beyond VR/AR

¢ Holistic Layers of Physical Spaces/Places

Social wisdom

Information/
Knowledge

Virtual/Cyber

uuuuuuuuuu

UVR, Real-Virtual Symbiosis

¢ Ubiquitous VR for DigiLog Life [Wo0'01]
e3D Link with IoT between dual (real & virtual) spaces with
additional information

oCol (Context-of-Interest) Augmentation with LOD, not just
sight (sound, haptics, smell, taste, etc.) but information

eBidirectional 020 with AI for H2H communication

Seamless Content
Augmentation btw
dual spacge g~
SPACES L L
Private (3" skin) VI ¢
Social
General Bcial Networks

2016-11-14
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l0Ssis

UVR, Real-Virtual Symb
¢What I have Worked... since 2001

U-VR Simulator

Intelligent Augmented Reality Agent

Interacting with Real objects

10S

Future Scenar
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Possible Applications

¢ What about AR Applications?
o 4 M| A-Commerce
e A\l 2| A-Edutainment
o =32} A-Heritage

ST II==
Oj2H m= =&l

Possible Applications

¢Commerce with AR

2016-11-14
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Possible Applications

¢ Edutainment/Training with AR
eMaintenance AR manual
®NASA’s HoloLens in Space
eSurgeries at a Distance
eMedical Education

\, L.
'8
i g

Possible Applications
¢ Heritage with AR

Mt AT =

A

Augmented realityin progress:
Ancient theatre in Philippopolis dinSitu”_

2016-11-14
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Possible Applications
¢Smart Town with IoT, Big Data, AI and AR

il

Previouc sanoar d2ta In D@

Possible Applications

¢Smart Home W|th IoT AI AR & Social Robot
eCharger e

eSpeaker

eHome station

2016-11-14
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Possible Applications
¢Smart City with AR
2 i — 2N £ ,

Possible Applications
¢ Life Changer for the Blind

2016-11-14
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Content

e Some delusions about VR/AR
¢ Is VR/AR Hype? VR vs. AR? 3D CG vs. Platform?

g
e What are possible examples of 'reality-virtuality
0 coexistence' in our daily life?
s ¢ What are key technologies? What should do we now?
e How can we make the coexistence become more
oY humanized and sustainable?
ne

fa |

AR, Real-Virtual Symbiosis

¢ AR as Metaverse

alenllq

| Measured
Space
Modeling Sensing
Augmentation
Networking
Augmented
Reality
1 4 é Sensing Interaction
Virtua Physical = _ _
. Space Space et ety
\ o Modeling
____— Augmentation . "
- Simulation
e & Interaction

fa |
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How does AR Work?

¢Components of an AR System
eFusing CG models with real environment

Camara Position

Soana
Coordinatns

Soana baing
viewad

Cootdinatas Afign Graphics ki
Camara to /
Raal Camara !

VR/AR Core: Tracking

¢ Environment Modeling
eReal-time SLAM

¢ 0Objects Recognition & Tracking
eDetection & Recognition of objects/Pol

eTracking: continually locating the Ool/Pol
»Position (x,y,z), Orientation (r,p,y)

eRegistration: virtual object w.r.t. real world
¢Modeling/Tracking Technologies

®Active vs. Passive

eHybrid Tracking

»
!!‘Ll 2012-2015 © Woo, KAIST 6SCT UVR Lab., Daejeon 305-701, Korea %_

2016-11-14
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VR/AR Core: Rendering

¢Augmentation
eReal-time deformable object rendering  FEFTIS
eReal-time realistic multimodal rendering FEES

eOptical-see-through HMD display
oJIT information augmentation with LOD

Kiyokawa et al 2003

...........

e 2012-2015 © Woo, KAIST 6SCT UVR Lab., Daejeon 305-701, Korea ’i

VR/AR Core: Interaction and Ul

¢ Interaction, Collaboration and Natural UI
eHand-based Interaction/collaboration for Ego-centric AR
eMultimodal interaction and collaboration
eOrganic UI & Empathy UI

{ "o;it:ﬂ'—ﬂ‘-“ =
B g WSTOR D

M |G 1T POSSIBLE

ot WECAN BATEND L"x
e Movaaan? ¥~
F G

X (

2016-11-14
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VR/AR Core: Context-aware

¢ Context-awareness and Social Agent
eContext-awareness and Visualization

. 4
eQuantified-self for Augmented Human % §7

eSocial agent for Quaiity of Social Life £ “

VR/AR Core: Teleport

¢ Telepresence
e"Being There without Really Being There (or Then)”

»Education & training, corporate communication
eReach a wider audience
eReduce travel costsg

2016-11-14
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VR/AR Core: Standard

¢ Interoperable VR/AR Content
eMetadata for MAR Services with Linked Open Data
e5W1H-based MAR Entity, Anchor, Content

UVR, What Should We Do?
¢How does UVR, Context-Aware MAR, work?

Get video
/9 from camera T o———\

Recognize
Update the ObJegct o
status . Interest

T Heterogeneous AR DB
- Estimate position |
Pr(t)cesstthe ' and orientation of
L ln eraction the camera
W Render the é/
- augmented
scene

2016-11-14
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UVR, What Should We Do?
¢ ZEHI E Content is King : more than P-N-D

eImmersive AR/VR content authoring Device:

¢ M2} Context is Queen UXiiven SR emeto
eVR/AR-based 020 with I0T/IoE Paliipation. = /= evenviing
eCloud-based storage/processing - 2ome  ontent plaorm
eSmart with Open Linked Data L

& A2 X} User is God

eNatural UI for AR &
Augmented Human

eIn-situ user participation

eEmphasis on UX and
social acceptance

' »
it uveLaL.

UVR, What Should We Do?

# Staffs with AR Experience [LinkedIn] — )
eMicrosoft (~500), ‘3 -
eGoogle (~350), ]
elntel (~225),
eoIBM (~220),
eAmazon (~200),
eApple (~190),
eFacebook/Oculus (~120)

Tim Cook said:

‘A1 & AR are core technologies in
Apple's future”

“A4R will be an essential part of our
daily life, like the iPhone”

o...
"A significant portion of the
population... will have AR
& What about Korea? expertences every day, almost like
eating three meals a day*
(AN Tech Trader Daily https://goo.gl/5KjgrX

2016-11-14
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UVR, What Should We Do?
&SWOT of AR/VR in Korea

STRENGTH

® ICT Infra (5G, IoT,
Smart phone, etc.)

® Global companies

WEAKNESS

o I|l-prepared: few experts

® Core Technologies

® \Weak CPND eco-system
(e.g., SW platform)

® | oose collaboration

(Samsung, LG, KT, SKT,
Naver, Kakao, etc.)
® Quality of Content & ND

OPPORTUNITIES KAIST ARRC

® Big global investment S
sl  Global Open Research Initiative

® Growing potential market

» Industries support ‘open R&D platform
I[T"OQOE ll’-l\l.gi expectation for CPND eco-syStem,
@ HW-driven: few proven > KAIST educates 100 VR/AR experts for 5 years
acceptance » AARC provides open R&D opportunities
@ Social appearance for AR experts

fa |

UVR, What Should We Do?

¢ What are the Keys?
oX| = from AR-VR to Context-aware Mediated Reality
oX| S from Al to Intelligence Augmentation

eX| 8| from PC to Social Companion o
(Samsung, LG)

¢What should We do?
oIl MO =H Bl Y=

4 UVR/AH IP &t o

o8& IoT, BD, Al DB, AR, HCI/UX

8¢S R&BDE MAIY MF & F

o dEfA|: Mot Yoz A

CPND ST =

(Naver, Kakao)

2016-11-14
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Content

e Some delusions about VR/AR
¢ Is VR/AR Hype? VR vs. AR? 3D CG vs. Platform?

¢ What are possible examples of 'reality-virtuality
coexistence' in our daily life?

/ e What are key technologies? What should do we now?

/ e How can we make the coexistence become more
humanized and sustainable?

Augmented Human, Beyond UVR

¢i0ptik - a Glimpse into the Future
eCould this be the future of augmented reality glasses?

2016-11-14
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Augmented Human, Beyond UVR

¢ Future Human in UVR era?
®AR: extended space-time
eHow to extend human’s physical, intellectual, social

abilities?
The future of
humans???
O

... After
Singularity?
(by Ray Kurzweil

I‘E http://goo.gl/yIPDtC 'ﬁ

Augmented Human, Beyond VR/AR

¢ Quantified Self, Tracking Person

eSmart agent incorporating many sensors CAN

»provide a window into our health status, feelings, and warn us of
oncoming conditions

>aid our memory using location and context based reminders
> provide alerts to sight impaired of oncoming traffic, light changes, etc.
»manage our moods

eWith the personal knowledge, sensing, and activities,

> people will develop a symbiotic relationship with
their personal device

eThese devices could be with people most of
their life and develop an intimate knowledge
of the user
»Can compensate for diminishing capabilities in later life

mne

2016-11-14
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Augmented Human, Beyond VR/AR

¢ Applications of Quantified Self

ePersonal AR Guardian ﬁ'ﬁu =i,
(healthcare, life coach/guard, etc.) A @N &-’8 ,,@sgv
SALE 2 [
eSustainable self-management . -
with game-like competition
ePersonal black-box for
protecting self from criminal

Augmented Human, Beyond UVR

¢From Quantified Self to Quality of Social Life:
o At3| X A & d: Human-to-Human Social Networking
o 37| S/ S Empathy
oE[Ql 7FX| o] ZF 1t &4 Negotiation
e=X 1} ZH: Deliberative decision-making

Negotiation Personalized
Augmentation

Y NI
\ \
i Friends
|\ AP Trusted Groups
iy ed ) UX Sharing Organization Commur?ities
Companies
Countries

‘Q '

Sensing and

Monitoring

2016-11-14
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AH, Where should We Move?

¢AH Augments or Obsoletes Human?

Q&A: Summary

http://goo.gl/4mLh5j
* Hype 217}? Sustainable t7}?

e AR vs. VR, MEHO| 2H|OI7}? =
¢ (3D) Content vs. Platform? I

« X| & from VR/AR to Context-aware Mediated Reality

I
what are » X|= from Al to Intelligence Augmentation

? -~ . :
UERLCEI . )4 from PC to Social Companion

2016-11-14
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Welcome to AH in Ubiquitous VR!

&"“ The future is already here. It is just not
uniformly distributed’ by william Gibson (SF writer)

New Opportunities,
Augmented Human Platform

for Quality of Social Life
¢ More Information
Woontack Woo, Ph.D.
FB @wtwoo

wwoo@kaist.ac.kr
http://uvr.kaist.ac.kr

12th ISUVR 2017 @Aug. 1-5, 2017

n ~

29



