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Basic concepts
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In Augmented Reality, the world that you would
normally see if you walked down the aisle without

the screen is being augmented — enhanced,
supplemented, added to - with additional data

and experiences.

In Virtual Reality you are virtually — nearly, almost
— but not really there in the grocery store aisle.
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The AR —Reality — VR Continuum

Augmented Reality Virtual
Reality Reality

ﬁ

Transitional
Mixed Reality

Blended
Reallty 7




Commercial Definition

VR — Blocks out world AR — see-thru overlay
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Different ways to have a VR experience

Magic Window
Cellphone-based viewer
Head Mounted Display (HMD)
Group VR
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Virtual Reality on Cellphone or Tablet
“Magic Window”

Swipe

Tilt and wave

etc me Near,20 cost.of entry
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Cellphone- Based Vlewer W|th Headphones

Near S
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Head Mounted Displays with Peripherals

Oculus Rift with Oculus Touch
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Location Based Entertainment

-

The Void opens Times Square VR Center
First attraction: “Ghostbusters: Dimensions”
Opens July 1, 2016, developed in cooperation with the movie



Spaces
Drmer amworks VR story/experlence team)

S30M joint venture W|th Chma S Songcheng Performance Development
to build VR and MxR attractions
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China's Suning Commerce Group plans to open
300 9D VR experiences in the next 3 months




Aspirational (long R&D history) Commercial

Core Characteristics of Virtual Reality Different ways to have a VR
Dr. Brenda Laurel, PhD experience

1. Complete surround environment.

2. Affordances for depth perception and motion
parallax.

3. Spatialized audio, not just stereo.

4. Affordances for tracking the participant’s direction
of motion distinct from the direction of gaze.

5. The participant’s sensorium as the camera.
6. Natural gesture and movement.
/. Affordances for narrative construction.

8. The principle of action (to take action in the world
and perceive the effects).

Magic Window
Cellphone-based viewer
Head Mounted Display (HMD)
Group VR



Consumers don’t buy technologies,
they buy the experiences that the
technologies deliver
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Language of VR
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Have a reason to do VR!
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Sense of ‘Presence’

International Society for
Presence Research
 Definitions
« Tools to measure presence
& « ispr.info PLelyvel



Heightened Sense of Empathy

Henry
Oculus Story Studio
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%4 Grand Theft Auto wdéo-game deS|gnr - 4
<4 | Joseph Delgado, upon experiencing the VR
a:‘?’ LT,

J \ version of GTA:V -

u ‘| feel horrlble about making this,” | .."You actually feel

guilty. My mouth dropped the first tlme | shot someone
IN my GTA:V VR setup.”
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Heightened Sense of Empathy
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3D facial expressions evoke stronger emotions

than their 2D counterparts
due to the illusion of non-mediation

et oo Source: 11/24/15 research from Aalto Univ. & Univ. of Helsinki
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“Hunger” (Virtual Food Bank) by Nonny de |la Pena
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Psychology of VR
Dr. Kimberly Voll*
GDC 2016

“Fidelity Contract”

* the rules, typically unspoken, of the VR experience

* the brain anticipates consistency

* simplicity and fidelity produce a better flow state

* break the contract and the brain immediately notices

“Presenceis proportional to the amount of immersion”

Jean-Pascal Beaudoin, Headspace Studio

* Dr. Kimberly Voll, cognitive scientist, programmer, game developer at Riot Games and Radial Games

et@riearicle by Don Levy, 3/16/16



VR Code of Ethics
By Michael Madary and Thomas Metzinger*

1. Do not cause lasting or serious harm to the subject

2. Inform the subjects of potential lasting and serious behavioral effects, including
unknown impact

3. Avoid over-hyping the benefits of VR, especially in the context of medical treatment
4. Be aware that VR experiences can be used for both good and negative goals

5. Adopt procedures that ensure a commercial VR user’s privacy, especially when it
comes to personal tracking data

6. Adopt procedures that ensure that privacy |
we move toward detailed personal data tr
influence.

Ee.\sie.r to éstab\ish ethics early

than transition to them after

ness practices are established

* i ’ usi
two philosophers from Germany’s Johannes Gutenberg U b . . effOl’tS -
http://journal.frontiersin.org/article/10.3389/frobt.2016.000 _ Standardization

http://motherboard.vice.com/read/vr-code-of-ethics




Sound
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Wild — The Experience, VR short from Fox (Reese Withe
Pain Points

etC === Spatial Audio - Sound capture and x/y/z tracking
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Live VR Production
NY Philharmonic — Concerts in the Park
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SV ! Seattle VR Aud|o l\/leetup

@ 2016 AES Internatio )ﬁ Conference

Audio Mw)[ Q)

and Augment/ed'ﬂReallty

AudioVR.com

September 30 - October 01 | Los Angeles USA
Co-located with the 141 AES Convention




A few more thoughts on
VR storytelling
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From'"WaterPoverty” by Andrick Bregman






Narrative live-action storytelling in a gaming world

-~

CTRL
Linear storytelling

BREAXING B FOURTH
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Consumer & Corporate Education

leerty Mutual.

lNSURANCE

. pptSl‘\Y'. A

#3560 QUIZ»

ROADSIDE DILEMMA

. VR Quiz: What info to capture after an accident.
PLelyveld@ETCenter.Org




Al Software - Uttes - Disney Movies VR

Disney Movies VR

DMVR Trallor

Transport yoursell into the wonderful world of Disney
Fom your very own Iving room with Disray Movies
VR This app is a fluly-immensive Disney expenence
whers yOou can vist themed workds, ncuding Desney.
Marvel, and Lucasfim, and interact with some of your
favoris Charsciers in P natural ecvircements.

Lsar rorvarws

May 160 08




StO ryma k| ng - letting go, acknowledged shared responsibility

between creator and audience

“The story can emerge afterward in the head of the audience®
Jacki Morie, pioneering VR/AR artist

The Martian VR Experience
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News

Perceived as “objective”
because 360°,
but someone is choosing
camera placement

obe NEWS
.com

41

CENTER



VR on planes
(constraints drive creativity)



N
Cars are rolling entertainment centers

Planes are flying entertainment.centers
with restricted passenger motion

PLelyweld@ETCénter.Org



Develop or modify VR content for
primarily forward-looking, limited motion experiences
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User Interface Design
Head Position Tracking
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User Interface Design
Hand Tracking
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User Interface Design
Hand Tracking

Redirected Touching

PLelyveld@ETCenter.Org
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Need instructional videos / role-models for
In-seat passenger etiquette
and social norms
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VR activities that interest smartphone users worldwide

10 20 30 40 50 60 70

: I G4.% Exam items when shopping online
. IEE— 529, \/R Maps
;. I——. 5% Movies that surround me

- I 57% Tech support with all-angle views

: I—— 55% \Watch sports from any angle

o I—— 54%, Laptop games that surround me
;I 54% VR home office

: e 52% Smartphone games with 360 view

; neeeeeeeeeesessssmmmn 52% VR meetings with participants around me

o s 49% Smartphone VR viewer like Google Cardboard
. peeeeeeseesssssssmm 48% Sports practice in realistic VR

» meeesssssssmm 33% VR dating service

€ Source: Ericsson ConsumerLabs, “10 Hot Consumer Trends 2016,” Dec. 8, 2016 (n=6,649, ages 15-69)
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Retail

Myer, eBay Australia Launch World First
VR Department Store

SUCT INFORMATION



Up-sell opportunities

~l. . om
Destination previ oW
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~* Destination tour/eventinfo (and bobking)
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LA-based
Immersv
Launches
Video
Advertising
Platform for
Virtual Reality
Apps

In-VR Advertising

THE FOLLOWING VIRTUAL REALITY APP MESSAGE
HAS BEEN APPROVED BY THE IMMERSY AD NETWORK

— IMMErsyv

APPROVED! @

PLEASE ENJOY THE FOLLOWING MESSAGE e

Stare at an ad to unlock bonus features

52



Business Productivity
Infinite Desktop

EnvelopVR
e Anticipates AR ififirrite desktop



Shared' Infinite Desktop

] Network and shared experience with
family and other passengers

— not just gaming,
but notes for shared explorations m

'Ven
,Bluesca

OI‘]ﬁg

£54;

@ETCenter Org




Importance of Social VR
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Language
story telling + engagement design elements

You are in a snow storm
You must get warm in 5 minutes or you will die

Audio is a key ‘presence’ component
Players ‘feel’ colder as they play

Your body moves slower as time goes on
From “Storm” by Andrick Bregman

ENTERTAINIMIENT
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Social VR

Social VR may be VR’s killer App
...people want to share experiences with others...
et C mwe" rLel Business Insider, 7/20/15 57
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Social VR

Altspace FrontRow
Mirrors avatars to enable up to 40,000 avatars to share an experience
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Social VR
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When you share an experience, you feel safer to be vulnerable.
Altspace may be a Trojan horse into more sophisticated VR.

PLelyveld@ETCenter.org 59



Social VR
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Social VR

Facebook's Social VR Could Be The Killer App For Virtual Reality
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Virtual Reality
Experience

Worlad
Building

Technology

Engagement
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A brief digression
- location-based

room-scale
VR
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From Magic

VR storytelling depends on ‘misdirection’

Misdirection is guiding the audience’s attention
toward what you want them to experience,
and away from how you are creating that experience

tis"Hickman. Chief Creative Officer of The Void, at A



Physical Misdirection




Siuel

Psychological Misdirection

-

Hot lamp and spider web

ENTERTAINMENT

OOOOOOOOOO PLelyve|d@ETCenter.
“Hickman. Chief Creative Officer o YlgthoiecT, at AWE 2016
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A brief digression
- Production process
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Decision

Camera-captured VR Computer Rendered VR
Locked to camera position Free to wander (Story world)
The Director’s Journey Subtle coercion

‘.. ot
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Mixed Reality
Spherical capture live and inse

& é*
o /e

“Volumetric capture will change everything.” Chris Edwﬁ_




Hybrid - Outside to Inside ‘Volumetric VR’

ODIMENSIONAL VIDEO

f re e D pomrouo TECHNOLOGY PRODUCTS COMPANY CONTACT
Py = \ ] -

. ./ .’.‘W,':;I‘- A

\\‘:‘ 3 “‘-*'-‘—-***"L{
! Capture from many angles

Create a model that can be explored

o B \ V-
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Pain-points,
opportunities, and
issues to address
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Lack of standardization
slows consumer adoption

How would you define a “great VR experience”?
Winning VR experiences will shape hardware development

E‘1e‘
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S
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Digital Cinema Initiative
S— .

What fundamental asﬁ'e'cts of the technology are;

1. Necessary for a good consumer experience?
2. Don’t impact competitive advantag -
3. Help build the market for everyone



To 3D or Not to 3D: Buy the Right Ticket

CinemaBlend.com

Scores (1-5)
3D Fit

Planning and Effort SIrET
In Front of Screen ‘ |
Behind the Screen | . O A
. MARTIN' ST ORSESESnor
B”ghtness ONE OF THE MOST LEGENDARY DIRECTUNRS OF OUR TIMI
TARESYOU ON AN EXTRBAORDINSAEY ADYYENTURY
The Glasses-Off Test

Audience Health ( ;

Total Score (7-35)
\jD NOVEMBER 23
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Consumers don’t buy technologies,

they buy the experiences that the
technologies deliver

How would you define a “great VR experience”?
What fundamental aspects are;

1. Necessary for a good consumer experience?

(05
2. Don’t impact competitive advantage? s,‘a‘\da
3. Help build the market for everyone? eﬁO‘e
‘0 1S
o ne
S\‘a“ qu"\‘l

PLelyvel er.org 75



Top 10 patent holders of VR

Sony 145

774
79 .

IBM 124 Published patents by
Samsung 22 o top 5 smaller players
Microsoft 63 266 Magic Leap 199

Canon S5 7 Reveo Inc. 157

ETRI 4473 Leap Motion 52

Vuzi 50
Mitsubishi 40 o
66 Virtuality IP 37
Nokia 37 123
Beihang University g% = Inventions
. Patent Publications
iemens 89

Source: Technology Startups: The Game-changers of Virtual and Augmented Reality, by Vivek Sharma, June 18, 2016



Top 10 patent holders of AR

Microsoft

664
Samsung 424 .
i Published patents by
92¢
top 5 smaller players
Canon
301
Osterhout Group 246
Qualcomm 451 Empire Technology Development
ETRI Metaio GmbH 137
: Dagri LLC 61
Nokia 239
Siemens 204 . Inventions
Pantech © Patent Publications

| Source: Technology Startups: The Game-changers of Virtual and Augmented Reality, by Vivek Sharma, June 18, 2016



Consumers don’t buy technologies,

they buy the experiences that the
technologies deliver

How would you define a “great VR exXneiie e’ ?

What fundamental aspects are; . \\55\
d\s© teW

1. Necessary for a good conSI'Tla’{\O“ “‘5 0‘ a“\e

2. Don’timpact comn “da(d\ age el 69““3

3. Help b--i'“\o“’t st \‘\c“‘“ce 6 R\

WA base , © d ‘)\a\J E"‘\‘\‘\Gs
2 gale ol
GO“ _\d@ETCenter.org 8



Understanding Sim-sickness
LN A )i

Technical
Language / Artistic
Population
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Samsung Entrim 4D Headphones
Galvanic Vestibular Stimulation (GVS)

GVS uses tiny electrical
Impulses to stimulate your
vestibular system into
thinking you're

moving when you're not.

Entrim 4D has been declared
“safe”,
- 1500 human guinea pigs,

- 30 ‘movement patterns’ 3/24/16 Demo at SXSW
etc EE%EE‘E%W PLelyveld@ETCenter.Org 80
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Social / Psychology

Personal space controls or ratings?

su ENTERTAINMENT
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Could someone hijack your VR experience?

84



Location-based VR
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AR and story

"AR & MR will impact all aspects of life.”

Justin Herz
SVP, Warner Bros Digital

OOOOOOOOOO
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Sesame Street interactive AR sets
2011

PLelyveld@ETCenter.org
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Disney villains take over Time Square, NYC
2011
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The Witness

“The first movie in the outnet” (Germany)

g 2011
[HEWITNEDS

(RE FIRST WOVIE N THE QUTERNE]

SHUWDOWN

N

- E.}\, A

. = e

o »\.
PHREAN _—

NBC Universal
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Ing ress
The world around you 1s not what it See u 5.

.
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Menloming Theyre alitady hete ‘ App Store

@mcacss

AR massively multiplayer online location-based game

" ENTERTAINMENT

cenren 2012 Android, 2014 iOS, created by Niantic, Inc.



AR

Every studio experimenting

Looking for interns with ideas

Hosting hackathons Welcome to ARLA

ARLA
1,146 members

ARLA &
In-house accelerators at

Disney, NBC/U, WB

+ Suggest a new Meetup

Upcoming1 Past Calendar

Los Angeles, CA

Founded Nov 25, 2009

Demo and Pitch Night Virtual Reality and Augmented
Reality ARcade
REGISTRATION CLICK HERE SRR wed Jul 20

v T s o : ' ' QO 1O € G:OOPM
1C /l(]l Q \' NOOL XDOerenc INTERNET w %
'(.:“.l\";"
............. THE DISRUPTION o4 Eug kuﬂnl‘
IMMERSIVE ENTERTAINMENT ase tickets on Eventbrite. This is our 28 going
Movies, IMAX, The MuttPies & Verues 1 Adverisng Musc & 5o event as part of a series of Meetups 0 comments

ated to exploring the amazing experi-
H Yw D W%!x s and products created through...
LL B et ey o e

OCTOBER 18-21, 2016 o — 4 by Pl Crganiza),and Pl (Co-Organize

PRt - Tabiets « TV . Sasars - Taling - Video Pager
e - Toush - Tap - Vide wie - Wit - Matiinn - S Boe

91




www.ARGlassesBuyersGuide.com

Click here to take the
AWE survey to win an

HTC Vive VR headset! ODG/OTOY partnership
Augmented World Expo 2016

S o %
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AR Sports




Pokeman GO Fielding testing now
AR MMPG for July2016 Japan, Aust., N.Z.

Nintendo, The Pokémon Company and Google
o | ENTERTARENT have invested $30 million on Niantic Inc. "
etC TECHoL oGy $
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Leqgal Issues in VR, MR, and AR

‘f r - - —

————

Online gamer died on Poolbeg Piér ‘capture..miSSion
‘ 5/12/16 lrish Times
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Perceptoscope
Historic recreations &

reenactments
http://perceptoscope.com




The Zoo!

New western Sydney Australian Zoo to use

drones, robots, and augmented reality

-
g' > 4 “ |
"f . % ' TN D > o - 3
-'-.,f-.z' : B *\ A~ ._...',» .
- ’ ”~' -~ d "m:.
-

536 millTon zoo is scheduled to open in September 2017
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How can BMW'’s Head-Up Display support driving?




Toyota AR heads-up windshield Patent

(A) FRONT WIND SHIELD GLASS

HORIZONTAL f
_LINEY \

\ j:.lr'. o o's

ROAD — ‘
WHITE LINE~

WHI‘T\E LINE
Cameras track driver’s head position and car lane position

and adjusts image for proper positioning in real time



F-35’s S400,000 AR HMD Helmet
Full spherical view around jet

& .1\”’ ¥ n ,.',’ 7 Y;' Ve / 2’
J GY / '. ‘o Py : )\ .‘*
. v 2 *\ ) . '&
' - : ". “5 -. \s‘ , ‘§x \:’/

» By \ "\ ,-‘a : “'i_‘:) —_- g;"\.\ "‘w
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360 VIEW OF AIR SPACE 9' '% ‘ ( . \\
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Phab 2 AR camera from Lenovo
Google Tango with Intel RealSense

>

Fuses a 3D scan
§-call Into a single 3D model of the environment



Business of VR and AR
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Tech MM Chart of the Day

The Diverse Potential of VR & AR Applications

Predicted market size of VR/AR software for different use cases in 2025*

Enterprise and public sector

$16.1b $11.6b

Consumer

$18.9b
@ Heaithcare
@ Engineering
@ Real estate

@ Retail Videogames @
® Military Live events @
Education Video entertainment

1/13/16
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THEVR FUND 201 6 VR INDUSTRY LANDSCAPE v

LOCATION BASED SPORTS/UVE EVENTS GAMES ENTERTAINMENT  ENTERPRISE EDUCATION

B NEXTVR /\ ® 020 storyshadio - C VIV,
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- C veons | BY |2 0| @
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Sncz & | B | Soal 2 i
Qi fige | HMeon O B|®a ] 0 o [# | ryor

FRASTRUCTURE * TOOLS/PLATFORM » APPLICATIONS/CONTENT

DISTRIBUTION (APPS/VIORO) 30 TOOLS (ENGINES/AUDIO) REALITY CAPTURE {360 VIDEO/NEXT GEN)
) oculus sony sm?-:vo unity @umn. [ JAunT= | o | m
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241 mcou S O
@ amazon AITODESK
WD facsboo I || 0 Fi0 | |2 M= T
W) MILK VR & VRIDEO Realspace? moss A || Covde HEEE PTOW
LITTIST#R NEXTYVYR socerrion I  Google | | vs matterport SYLYTRO
HMD (TETHERED/MOBILE) INPUT (HAND EYE/WEARABLE/OMNI TREADMILLSHAPTICS)
= I THALMICLABS Cloveone
O oculus SONY Z ° oculus sony . ool
VALVt VALVE] hTe FOVE suavios|| (oD REALGENSE f‘\_‘no«do ,@, NEURSEN" @ Dexta A&
VR mncmoze R || Cap  cestioon SR
G ' ' Xommmrse Tamirye A ()’T“‘I;H CCYBERITH KINT
O ge e e —
. > FOVE A5M " s
et mmrz( ., orow 0 [ @ SR BV tobit | ¢ rapmey omn it vonex,
CENTER BY TIPATAT # THEVRFUND.COM

www.thevrfund.com



Big Bang Disruption
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Online Survey

Sample: 1000 US consumers who expressed interest in VR
Published 5/25/16

54% think VR is here to stay (not a fad)
31% have tried VR
/7% are willing to pay for VR gear

18% are willing to pay more than $250

eLC = Source: Interactive Broadband Consulting Group



Maximum Amount that US Internet Users Would Be
Willing to Pay for a Virtual Reality Device, Oct 2015
% of respondents

Note: n=1,781 ages 18+ _
_ Source: Greenlight VR, "Virtual Reality Consumer Report October 2015"
&1 C conducted by Touchstone Research, Nov 23, 2015




Virtual Reality HMD price versus market size

$800
Oculus Rift
$600 bt
lardcore gaming
: PlayStation VR
Hardcore gaming
$200
Gear VR
$O Mixed content

5 million 25 million 50 million

Addressable market
etC romooer - Sayree: Jackdaw Research
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Sustainable Business Model at Scale

“Hollywood Quality”

Standardization
will accelerate
market growth

The Martian VR Experience

etcw W PLelyveld@ETCenter.org 110



Financing VR

* Budgets — advertisers don’t see the value yet; no
installed base, no metrics/ROI

Research on VR and memory retention needed!
*VR appears to trigger strong memory retention
*Some people recall VR experiences as real memories




Time Warner and Nielsen Will Study How
Virtual Reality Affects the Subconscious

By measuring eye-tracking, facial movement, heart rate and
brain activity to better understand how consumers think and feel
etC =% atardeeperievel e



vIVE
nTC @svemvn
\/z u y

H UU'Million to Invest in VR
L | 'l.

i ? ; 1 i~‘ AD . 1 ;--'.' U e ‘ DE TOday

One of the bmest VR—ded!ated ﬁ.mds yet

By Bow Lang - Apr 26, 2016 ™ ] HTC Chalrwoman. Cher Wanz on stage at the comaany’s evest in Belling |




Brands

Bloomberg Ferrari . ’

' Fortune Mag.
etC & 10/13/15




China

China will account for 40% of the
projected 6.3M VR HMDs sold in 2016

Baufeng sold 1M $30 headsets thru
20,000 brick-and-mortar store in 1Q16,
Project 10M sold in 2016

Baidu, Alibaba and Tencent all funding
Chinese VR content start-ups

Shanghai Media Group & Jaunt will fund
500 VR productions in the next 2 years
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China

Mango TV (Hunan.tv) is producing 4
weekly VR reality shows

Hardware mftrs looking for ‘build’ standards

Chinese VR Game Alliance presentation points

- hardware gating creative’s revenue

- currently creators can’'t make “good money”

- agood ecosystem can't rely on hardware alone!

- ‘high quality content must be paid for by consumers
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UTA Signs Digital Content Studio Secret Location

UTA will work with Secret Location

¢ to expand its business in both non-traditional and
traditional media

+ to advise on its social and digital media strategy

Source:”HoIIywood Reporter, 10/20/15
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“2016 is the year of mass market demos”
Bob Vickery, Stage Venture Partners
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Consumers don’t buy technologies,
they buy the experiences that the
technologies deliver
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We’re at the cusp of creating subgenres of VR
- sports, news, travel, education, story, ...

each will contribute to defining the language of VR .
Chris Edwards, The VR Company ]r ’ﬁf/f
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Thank you
Phil Lelyveld

University of Southern California
Entertainment Technology Center
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