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Where are we headed?

« Full iImmersion - “six degrees of freedom”
* Real and computer-generated — and indistinguishable

* Immersive story-telling

« Enjoy an event as if you were there
* Enjoy it with friends
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Where are we today?
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Where are we today?

* First steps: VR360

* Video: Mono or Stereo
* Audio: Stereo or Spatial
* Very low resolution

* Limited (head) motion
 Large HMDs
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What Is required

INDUSTRY FORUM

 Attractive user experience
* Great content

 Easy to use

* No side-effects

o Affordable

— for consumers
— for providers

* Interoperable
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Mission VR Industry Forum

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

= Non-profit organisation established during CES 2017, after a
year of informal meetings
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Who Are We?
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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.dtg.org.uk/
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/members/www.irdeto.com
http://www.vr-if.org/kwlogos/nagravision/nagra/
http://www.vr-if.org/members/www.sonypictures.com
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/bitmovin/bitmovin/
http://www.vr-if.org/kwlogos/ittiam/ittiam/
http://nabpilot.org/
http://www.vr-if.org/kwlogos/ngcodec/ngcodec/
https://www.orah.co/
https://vantrix.com/home/
http://www.vr-if.org/members/www.qualcomm.com
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Why did we form VRIF?

= VR will thrive if we can accelerate the adoption by removing hurdles.

* VRIF aims to bootstrap an industry that will allow all of us, and
consumers, to benefit.

= Aformal organization provides an efficient framework with:
« well-established rules and procedures
* the ability to fund relevant activities

e a structure to conduct technical and communication activities
 a context that respects competition law

* the possibility to gain industry-wide recognition and credibility
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GOALS & PRINCIPLES
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Goal — Creating a Market for 360VR

For consumers:

 Make 360VR a high-quality, immersive, cross-platform
experience

For content producers & service providers:

 Broaden reach and reduce cost caused by format proliferation
(cost of production, distribution, etc.)

For device makers:

 Ensure a wealthy, premium quality content pipeline

For advertisers:

« Drive the creation of a broad, unique & innovative sales channel
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Principles

: Industry consensus

D Interoperable standards
demonstrating interoperability

m voluntary guidelines
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HOW WE WORK
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How we work

= Build on available specifications and standards
* Don’t do standards ourselves
 Recommend selections were needed (specs may provide many options)

= Guidelines that go beyond standardization
 Production, Human Factors, etc.

* [Interoperability tests and demos
 Demonstrate a cross-platform content ecosystem

= Advocacy of interoperable solutions and standards
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Organizational Structure

Board Requirements WG

Guidelines WG

Comms WG Production TF
Security TF

Liaison WG Distribution TF

e
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DELIVERABLES

©2017 — VR Industry Forum




Deliverables

INDUSTRY FORUM

= Publish Guideli
elines .

* Distribution
* Security
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The VR Industry Forum accepts no liability whatsoever for any use of this document. \
| Copyright Notification
| No part may be reproduced except as authorized by written perm‘\ssion‘ Any form of reproduct‘lon and/or distribution of \

these works is proh'\bitedv \

Copyright © 2017 VR Industry Forum: Allrights reserved. \

[ntroduction |
This lexicon of terms applies to the fields of virtual reality (VR), augmented reality (AR). mixed reality (MR), and 360-degree |
| video. \

| Thelist of terms is organized as follows \
| Term \Word or phrase “
| Acronym Abbreviated form of the term (including initialisms)-

| Catego Classification of the term. (Se€ list below:) This is intended to categorize the ist and make it possible to select
| gory gpsets of the list app\icable to different needs. Entries are color-coded by category

|
| Definition Meaning and use of the term.
Workflow Categorization of the phase(s) of ecosystem workflow the term is most relevant to. (See list below)
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Organization

m Guidelines Organized by Vertical

m Currently, one Vertical: Download or Streaming of VR360
Content

m Per Vertical:
m Use Case(s)
m Technical Enablers (read: specifications)
m Guidelines for Services Providers
m Guidelines for Platform Developers
m Guidelines for App Developers

m Live distribution added in 2018
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Human Factors

» Human Factors that impact the VR experience
* Physiological (eye/human visual system, ear/human auditory system)
* Physio-cognitive (motion sickness, sensory conflicts)

rrrrrr

Optic chiasma

nucleus (LGN)

Source Pictures: Wikipedia/Wikimedia
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Production

= How to produce immersive quality content

= Technical recommendations (capture, recording, resolution, immersive
audio, storage and exchange formats, frame rates ...)

* |[ncorporating results of human factor studies (cuts, motion, etc.)
= Content Exchange Metadata

= Started from SKY’s “Technical Guidelines”

sl
v d
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Distribution

m Based on “OTT Download and Streaming” cases

m Guidance and recommendations to implement VR video and audio
profiles from MPEG OMAF ("Omnidirectional MediA Format”)

m Viewport Independent media profile - Stream Everything
m Viewport Dependent media profile = Focus on Viewport
m 3D Audio media profile

m Configuration of packing, projection and supporting metadata

m Use of Adaptation Sets for MPEG DASH based streaming
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Security
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Test Vectors

m Development of test vectors that can be used to validate
Implementations

m 360° video content is being obtained. Test vector development
work to begin immediately
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Test Vector Development Process

Check, Verify,
Transform, add Make available for
Metadata and download
License

Publish Test

Vectors with Check Test Vectors SENEIALEIESt Test Cases

features, metadata Vectors

Guidelines

and License

Conformance
Software

—-— o o o O o o
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Guidelines, beyond Version 1 ...

m Near term: additional Use Cases, with a close relationship to OTT
Streaming and Download
m Including some Live distribution aspects
m Considerations for broadcast or 5G networks
m Consideration of UHD use in VR

m Mid-term: beyond 3 DoF: “"3DoF+”

m Ultimate goal: 6 degrees of freedom for the best user experience
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QUESTIONS?

©2017 — VR Industry Forum




INDUSTRY FORUM

www.vr-if.org/|oin




