INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO/IEC JTC 1/SC 29/WG 11
CODING OF MOVING PICTURES AND AUDIO

ISO/IEC JTC 1/SC 29/WG 11 N16542
Chengdu, CN — October 2016

Source: Requirements
Title: Summary of Survey on Virtual Reality
Status: Final




Summary of MPEG VR
Questionnaire Results




Introduction

In August and September 2016, MPEG conducted an
informal Survey to better understand the needs for
standardisation in support for VR applications and

services.
MPEG received 185 responses to the Survey
This document summarises the results of the Survey

The Summary does not list individual comments; these
have been analysed by MPEG and are reflected in the
Conclusions, which are also included in this Survey

This result summary can be distributed to interested
parties. It has also been sent to the Respondents.




Instructions given to respondents

ISO/IEC SC29/WG11, also known as the Moving Picture
Experts Group (MPEG), is aware of the immense interest of
several industry segments in content, services and products
around Virtual Reality (VR). In order to address market
needs, MPEG has create the following survey.

In order to provide some context, consider the following
definition for Virtual Reality: "Virtual Reality is a rendered
environment (visual and acoustic, pre-dominantly real-
world) providing an immersive experience to a user who
can interact with it in a seemingly real or physical way
using special electronic equipment (e.g. display, audio
rendering and sensors/actuators)."

MPEG believes that VR is a complex ecosystem and that
already deployed technologies can begin to fulfill the very
high commercial expectations on VR services and
applications, but standards-based interoperability for
certain aspects around VR is required. Therefore MPEG is
in the process of identifying those technologies that are
relevant to market success in order to define an
appropriate standardization roadmap. The technologies
considered include, but are not restricted to, video and
audio coding and compression, metadata, storage formats
and delivery mechanisms.

This questionnaire has been developed with the goal of

obtaining feedback from the industry on the technologies
whose standardisation may have a positive impact on VR
adoption by the market. The questionnaire will be closed

on 23rd September 2016. Should this deadline not be
manageable for you, please contact the organizers and we
will attempt to accommodate your request for a possible
extension.

Please attempt rate/answer all items in the questions.
However, while we seek complete answers, we are also
interested in receiving partially filled out questionnaires.

Please use the comment box below a question if you wish
to make a comments or suggestions. You may also use the
comment box at the very end of the questionnaire for
general comments. The use of comment boxes is
encouraged because they help us disambiguate your
answers to our questions.

Thank you for participating in our survey. Your feedback is
important.

The Chairs of the MPEG Virtual Reality Ad-hoc Group




Result Summary




What Business are you in?

Content creator
Encoding/packaging services
Broadcast TV Service Provider
OTT Video Service Provider
CloudService Provider
Otherservice provider
Content Delivery Network
Network Operator

Mobile Operator

Technology provider
Consumer electronics manufacturer
ResearchiAcademia
Consultant

Other (please specify)

17.11%

10.53%

14.47%

9.87%

b.92%

4.61%

7.24%

8.55%

4.61%

35.53%

12.50%

27.63%

9.87%

b.26%




Use of VR is for ...

/" V4

General “you” General  “you

Live broadcast including sports and broadcast 47.56% 42.74%

Recorded sporis and conceris 36.75% 31.62% _ _
Complete Movies 15.38% 15.38%

Documentaries produced specifically for VR 41.03% 35.90% _ _
News Content 11.97% 10.26% [ ] ]

Adult Content 47.01% B.13%

Commercials/Advertisement Content 1.97%  1.97% | | ]
Gaming-like content 713.50% 45.30%

User-generated content 17.09% 11.97% - -
Supporting Highlights for Events/Movies/Shows  17.09% 16.24% - -
Education and Training 39.32% 25.90%

Communication and Telepresence Applications | 36.75% 29.91% _ _
don't know 1.71% 6.84%

Other mentions:

*  Episodic content (<30 min)

*  Professional support tools.

*  Remote sign language interpreting

* Too little options, believe for almost all of them

*  Note, like many in the industry, VR does not represent 360 degree video solutions and can only be for rendered content.
*  Eventually VR will be used everywhere and will replace existing services




Most relevant devices?

Mentioned as

1st priority

Tethered o)
Head-Mounted ZOA
Displays
Wireless 60%
Head-Mounted
Dizplays
Tablets with (o)
interactivity 6A
Regular
TViSet-Top Box o
interactivity
Browsers on o

0 1 2 3 4 5 i}

Conclusion: VR will be used on all these devices, while HMDs
are consideredthe mostimportant, especially wireless ones.




Typical Content Duration?

Mentioned as
1st priority

Below 2 min 17%
(e.g., promo...

2 -10min
(e.g.,...

45%

10 - 30 min
(e.g., typic...

60 - 180 min
(o)
{E-g.’ Typic"- - 10A

25%

2417 linearly
scheduled...

7%

0 1 2 3 4 ]




Deployment timelines?

Initial Mainstream
Commercial Trials Commercial Launch (ubiquitous)
2016
B B
2018
2019 [
2020 | —
2021
2022 [ i
later

e Commercial trials thisand nextyear.
* Launchesstarting seriously nextyear
* Mainstreamin 2-4 year timeframe




How about standards?

A standard is
indispensible

A standard o
A standard

isnice-to-have

A standard
isnot needed
don't know .

0% 10% 20% 30% 40% 50%




What Hurdles/Obstacles?

Lack of content creation tools 38%
Lack of experience in VR Story telling 44%
Lack of standards for compression

Lack of economically viable distribution means

Lack of interest from consumers or lack of awareness

Fragmented technology space 38%
Lack of commercial businesscase
Lack of end devices
Discomfort/Reluctance to wear HMDs 54%
Motion sickness and otherpsychophysiological factors 50%
don’'t know

Other (please specify)




Major Cost Factors?

Distribution/network costs 42%

Storage costs -

Support for multiple formats

Production costs
Content rights -

End device (PC + HMD, etc.) 49%
don't know I

Other (please specify)

0% 10% 20% 30% 40% 50% 60%




Who Selects Technology?

The content producers, such as movie studios 41%
The Web content providers

The Internet community, such asbrowser vendors
The game development companies 41%
The HMD platform companies 38%
The mobile device companies
Service providers, such as sports leagues or pay TVservice providers 26%
OTT Service providers
Standardization organizations

don't know

Other (please specify)

Content is King, also here (Game Development is also Content creation)
Consumers were mentioned quite a few times under “Other”




Most Important Delivery Means?

Packaged Media

Download from

Traditional
broadcasting

(1)
Adaptive 0
Streaming ov... 76A>
Cloud-rendereds 1)

Managed IP o
streaming 21/’

Conversational o
Low Latency... 21%

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 0%




What Motion-Photon Latency vs.
Bitrate is required?

* A very elaborate question that not everyone completed. A
rough summary is as follows:
— At least 10 -20 Mbit/srequiredat 5 msec
— 20 - 40 Mbit/ssec required at 10 msec
— No consensus at 20 msec (100 Mbit?)
— Never good enough at 50 msec or higher




Video Production Formats
in the near Future?

less than 360 degree spherical video with3 degrees of freedom(head stays il o
but user can look around) 37%

full 360 degreespherical video with 3 degrees of freedom

65%

spherical video with 6 degrees of freedom (user can also move around) 44%

monoscopic 3D video

stereoscopic 3D video 35%
Light fields
Point clouds

do not know

Others (please specify)

0% 10% 20% 30% 40% 50% 60%




HEVC (including extensions) sufficient?

Yes, single decoder is sufficient 24%

Yes, but multiple parallel decoders are necessary _

Yes, with some adjustments (please specify shortc = @

*
>

No (please provide comments in Comment box) ‘."‘.

L4

4 *
| Q’ \d
0’ o
> o
0. Q.
‘0 ’q 0% 10% 20% 30% 40%
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o o
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4 *
* *
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o o
o o
0.’ 0"
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MPEG has analyses “write-in” comments




Quality Issues with 360 / 3 Degrees of Freedom?

Screen door effect

Motion-to-photon latency

Geometry artifacts due to stitching

Color artifacts due to stitching -
Incorrect focus due to usage of multiple cameras -

Compression artefacts
incorrect parallax {Incorrect positioning in space) 33%

Absence of self-presence (user embodiment)

don't know _

Other (please specify) .

0% 10% 20% 30% 40%

Low resolution mentioned multiple times in comments




Minimum Ingest Format Reqs?

* Avery elaborate question that not everyone
completed. A rough summary:
— 30 fps inadequate, although maybe at 6k and up ...
— 60 fps acceptable at 4K and up

— 90 fps and higher perhaps doable at HD; good enough at
4k+




Minimum Reqs per Eye?

* Avery elaborate question that not everyone
completed. A rough summary:
— 30 fps never good enough, well, maybe at 8k and up?
— 60 fps usable at 4k and up

— 90 fps and higher clearly usable at 4k and up, but not at
HD




3D Audio for VR in near future?

(max 3 answers)

Channel-based

Channels and Objects

Scene-based audio (Higher-Order Ambisonics)
Scene-based audio and Objects

Only Object-based audio

do not know

Other (please specify)

Production Distribution

26%

29%

39%

10% 20% 30%

40%




MPEG-H 3D Audio Sufficient for Initial Deployments?

Yes

Yes, with some
adjustments...

: MPEG will has analysed write-inanswers

--------
No(please | o jagaama=reanfenE
provide reas... e

0% 10% 20% 30% 40% 50%




Which Quality Issues with 3D Audio?

(max 4 answers)

Audio coding artefacts

Lack of immersiveaudio rendering (stereo-rendering only) 24%
Low spatial accuracy
Motion-to-sound latency 24%

Lack of persconalized experience (interaction, adaptation to listener'sears) 16%

Lack of loudness adjustment and dynamic range control

don't know 51%

Other (please specify)
o

<
MPEG will analysed write-inanswers




What Specs should MPEG Create?

A complete end to end VR (360 multimedia) system 48%

Enabler for 3DOF spherical video compression

Enabler for6DOF spherical video compression

Extensions to 2D existing video codecs (Projection Maps, etc.) 25%
Enablers for 3D audio compression
Enabler for storage and file based distribution of VR Content 25%
Enabler for broadcast distribution

Enabler for Internet distribution

Others (please specify) .

0% 10% 20% 30% 40% 50%




Conclusions

There is a significant interest in having standards

An analysislearnsthatthere is nosignificantdifference
between MPEG participants and non-participants

MPEG should deliver compression tools, make for a less
fragmented technology space;and supportshort motion-to-
photon delay

Application space:

The focus is now on 360 Media with 3 Degrees of Freedom
(monoscopic or stereoscopic)

There is a clearinterestin 6 Degrees of Freedom.

Business Models

Broadcastisconsidered aninteresting business model by a
significantamount of respondents, which raises the question
if broadcasting brings specific requirements, and whether
broadcastas a servicealsoimplies broadcastas a distribution
model. Mostrespondents seem convincedthatadaptive
streamingis thebest way to distribute VR content.

Transport

Video

Adaptivestreamingis considered very important

There is alsoanunderstandingthatitneeds to get better, i.e.
more adaptivetoviewingdirection (interms of motion to
photon delay)

Mostrespondents believe that HEVC is useful, buta
significantamount believethat extensions may be desired or
required, e.g. intiling support, or the use of multiple
decoders.

Audio

No clear picture emerges on quality requirements for video,
althoughitis clearthatvery highresolutions are desired.
Current VR qualityis not yet enough for a good experience,
and MPEG should providetools thatenable higher quality.

Respondents alsoindicatethat MPEG-defined projection
methods are desirable.

Codingtechnologies will berequired tosupportexperiences
with 6 degrees of freedom

Many respondents did not havean opinion on Audio, but
those thatdid, think that the required tools areavailableand
may need to be profiled.

General

There is a need to look at the interaction between projection
mappingand video coding, and tofind optimal solutions.

Requirements from those who create the content are
important, as content creators areseenas animportant
factorin determining what tools are used.

The surveygives a fairly uniform picture when itcomes to
deployment timelines:

Commercial Trials:2016 and 2017, then levelling off
Initial Commercial Launch:2017/2018
Mainstream:2018 t0 2020




