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State of VR

Hype Is over

Outlook 1s good

Plenty Is happening

Live Is key

5G will be enabler and driver

High quality and interoperability remain key

‘Immersive” i1s only just beginning
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Gartner Hype Cuycle 201/

‘ Connected Home
Virtual Assistants Deep Leaming Ptateau will be reached in:
loT Platform . Machine Learning @ Hless than 2 years
Smart Robots Y\ Autonomous Vehicles @ 21to5years
Edge Computing Nanotube Blectronics

Cognitive Computing . s

Augmented Data Z\ more than 10 years
Discovery Blockchain
| UA
Smart Wor Commercial UAVS (Drones)
Conversational
Brain-Computer /\ User Interfaces Cognitive Expert Advisors
Interface
Quantum -
Computing Digital Twin
Serverless
PaaS
5G

£\ Human
Augmentation

Neuromorphic

Enterprise Taxonomy
Hardware

and Ontology Management

Deep Reinforcement
Learning Software-Defined

£\ Artificial General Security
4D Printing /X ' Intelligence

Expectations

gartner.com/SmarterWithGartner

Source: Gartner (July 2017)
© 2017 Gartner, Inc. and/or its affiliates. All rights reserved.

Smart Dust /X
As of July 2017
Innovation roh Ti h of Plateau of
. T? Y Inflated Dis ;;Ot"g e Slope of Eniightenment I de : t
rigger Expectations isillusionment roductivity
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Gartner Hype Cycle 2018

Expectations

Digital Twin

Biochips

Smart Workspace
Bran-Computer Interface
Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs
Al PaaS

Deep Neural Nets (Deep Learning)
Carbon Nanotube

loT Platform

W Virtual Assistants

Silicon Anode Batteres
Blockchain

Quantum Computing
5G
Volumetric Displays Connected Home
Self-Healing System Technology Autonomous Driving Level 4
Conversational Al Platform

Mixed Reality

Autonomous Driving Level 5
Edge Al

Exoskeleton

Blockchain for Data Security

Knowledge Graphs
4D Printing

Flying Aulonomous Viehicles Augmented Reality
Biotech — Cultured or Artificial Tissue

As of August 2018
Innovation :ﬁf:t:(: Trough of Slope of Platoau of
Trigger Expectations Disillusionment Enlightenment Productivity

Time
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Outlook is Healthy

By 2022, VR will grow to $74.8B global marketplace,
including all hardware, content, software and services

Superdata (Stephanie Llamas, at VRX
Europe2018): Consumer Revenue

Forecasts Lead:
Omar Wardak, Senior Financial Analyst
omar@greenlightinsights.com

The Virtual Market’s Slow Start

Virtual Reality consumer revenue by segment: 2017-2021
Billions of USD, worldwide

Inflection point

2018 2019

2019 = major turning point:
revenue will more than
double year over year.

Source: 2017 Virtual Reality Industry Report, Greenlight Insights
Note: data as of March 2017 PRESENTATION © Greer'\ﬁ ht[
NsSIgnts

—

Greenlight Insights (Alexis Macklin, CES 2018,
at VRIF Masterclass): Total Revenue

2017 2018 2019 2020 2021
|1Z

R Industry, VRX EU | © 2018 SuperData Research Holdings, Inc. All ights reserved @stephinaners | @VR_Intelligence | #VRX2018 W SUPERDATA
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BBC Moves Into Virtual Reality Future
With Property Format ‘Watch This Space’
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But also non-entertainment

Training and Education

Healthcare
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Early Adopters ...
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After the Hype

« Stand-alone
devices, no strings
attached

* Tracking built in
3DoF or 6 DoF

e But: most of VR
consumption is still

on flat devices!
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Ecosystem is developing
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Ecosystem is developing

atfor ”
SAMISUNG ‘ VR '
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Ecosystem is developing

Jaunt XR Platform
) Ciled m
media
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Growing the Ecosystem

=7 5

Devices & Production
Consumption & Services
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Growing the Ecosystem




VR Adoption is on schedule

Technology adoption rates
Share of U.S. households, 1960-2020

100% 20%
Color TV Virtual Reality
75% o
50% 7%
25%
0%
2015 2016 2017 2018 219 22
*Includes Google Cardboard-based devices.
0% = Sources: Michael Felton, The New York Times; Pew Research
1960 1970 1980 1990 2000 2010 2020 COTRIG QUL VA Gy OpeCus Remaanth
| 6
State of he XR Industry, VRX EU | © 2018 SuperData Research Holdings, Inc. All rights reserved. @stephinaners | @VR_Intelligence | #/RX2018 WSUPERDATA
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VR360: A BRIEF WORD ON STANDARDS
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Standards

MPEG finished Omnidirectional MediA Format (OMAF)

3GPP approved first set of media profiles VR360 Streaming in September
2018. Includes VR In the first Release of G

5/\’ ?H |
VRIF Published “Guidelines” in January
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VR Industry Forum (VRIF)

To further the widespread availability of
high quality audiovisual VR experiences,
for the benefit of consumers



VRIF Membership
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https://www.akamai.com/
http://www.arris.com/
http://www.vr-if.org/members/verizon.com
http://www.vr-if.org/members/www.sky.com
http://movielabs.com/
https://www.cablelabs.com/
http://www.vr-if.org/members/www.dolby.com
http://www.dts.com/
https://www.ebu.ch/home
http://www.ericsson.com/
https://www.fraunhofer.de/en.html
https://www.harmonicinc.com/
http://www.huawei.com/us/
http://www.vr-if.org/kwlogos/nokia/nokia/
https://www.tno.nl/en/
http://www.arris.com/
http://www.vr-if.org/kwlogos/brightcove/brightcove/
http://www.vr-if.org/kwlogos/nagravision/nagra/
http://www.vr-if.org/kwlogos/nagravision/nagra/
http://www.vr-if.org/members/www.technicolor.com
http://www.viaccess-orca.com/
http://www.baylor.edu/
http://www.vr-if.org/kwlogos/ittiam/ittiam/
http://nabpilot.org/
http://www.vr-if.org/kwlogos/ngcodec/ngcodec/
https://www.orah.co/
http://www.vr-if.org/members/www.qualcomm.com

Creating a Market for 560VR

SRg 5N

Devices & Production
Consumption & Services

= Consumers: high-quality, cross-platform <~ 4
experience with great content

= Content and service providers: single format with wide reach
= Device makers: wealthy, premium quality content pipeline

= Advertisers: drive creation of broad, unique & innovative sales
channel
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VRIF Guidelines

= Guidelines January 2018
- Production
- Distribution
- Security
« Human Factors

= Guidelines Planned of Jan 2019

- Live VR

- HDR

«  Text & Fonts

- Watermarking

- Presentation APIs?

- Software & Tools

M
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MPEG's 5 year Roadmap Focuses on
Immersive Media
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LVPEG™
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Jan 2017 2018 2019 2020 2021 2022 Jan 2023

Genome Compression Genome Compression v.2

Codi
Descriptors for Video Analysis (CDVA) o I n g

6 DoF Audio

Point Cloud Compression PCC Extensions? }

Versatile Video Coding

3DoF+ Video
Dense Representation of Light Field Video’

Scene Description for Immersive Media

Network-Based Media Processing ¢ Dof App e Form»
OMAF v.a
OMAF v.2
Media Orchestration : S Ste l I l S
MIAF

Web Resource Tracks

and Tools



Jan 2017 2018 2019 2020 2021 2022 Jan 2023

Genome Compression Genome Compression v.2

Descriptors for Video Analysi

Coding

Immersive Media
with 6 Degrees of Freedom

Combining Natural
and Synthetic content

VR360, on-demand

.qnlive(3DoF/+) ..= | : Systems

MIAF

Web Resource Tracks

and Tools



Jan 2017 2018 2019 2020 2021 2022 Jan 2023

Genome Compression Ggnome Compression v.2

Descriptors for Video Analysis (CDVA)

6 DoF Audio

Point Cloud Compression 'sions?

Versatile Video Coding

Dense Representation of Light Field V‘

Scene Description for Immersive Media

3DoF+ Video

Network-Based Media Processing 2 DoFAppllc?tlon Foriies

OMAF v.1 :
: OMAF v.2

MIAF

Web Resource Tracks

and Tools



Up Next ..

Marius Preda

Break

Adrian Murtaza

Jon Karafin

Advances and Standardization in Point
Cloud Compression

Immersive Audio Technologies for VR
Applications

State of the Art in Light Field technology

™O & |
media



