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Betting on New Worlds

Venture funding for virtual reality and augmented reality (before and after Facebook’s purchase of Oculus)

POST-FACEBOOK
TOTAL
Number of Investments: 91
Investment value: $1.1 billion

PRE-FACEBOOK
TOTAL
Number of Investments: 50
Investment value: $316 million
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016 (39532, MPEG 116t

pixels/degree - 40 pix/ deg : : :
- no HMD is capable of displaying 40pix/deg today
video resolution - 3 times 4K(3840x1920) vertical resolution = 11520x6480
framerate -90FPS
- 90 FPS framerate offers a latency low enough to prevent nausea
3D Audio - support of scene-based and/or environmental audio

- 360 surround sound, object-based audio, Ambisonics

motion-to-photon latency & - how much time there is between the user interacts and an image /
motion-to-audio latency audio
- maximum 20ms

- objects in the foreground shall be far enough to prevent nausea

- if objects are too close it is likely they can become an important cause
of nausea

- interactive parallax with background shall be present for such objects
- picl shows how it is possible to look behind the figure in the
foreground

foreground & parallax
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3079 Working Group

IEEE 3079 Working Group (Cybersickness Reduction Working Group)
PAR Title: HMD based VR Sickness Reducing Technology

Scope: This 2 d e tual Reality (VR)
Y ough the study of:

WG Officers

Chal
, D 11 Dillon,

Secretary
Jeong, Sangkwon Peter,

Staff Liaison

.leee.org/sagroups-3079/
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PAR Title: HMD Based VR Sickness Reduction Technology

Submitter Email
Type of Project:

Stakeholders for the Standard:
s anel and

Intellestual Prope
6.1.a. Is the Sponsor aware of any copyright permissionsneeded for this proj ec
6.1b. Is the Sponsor aware of p ossible registration activity related to this project?: No

7.1 Arethere other standards or projects with a similar scope®: No
25 ,‘_ N - y 72 Joint Development
3.2 Spansoring Sactety and : Isit theintent to develop this document jointly with another organization
Cantact Information for Sponsor Chair

3.3 Joint Sponsor: IEEE Consumer El
mtact Information for Sponsor Chai
Name: Tu Yuan
Email Addre:

Nam
Email Addre:
Phone: +1 91

4.1 Type of Ballot: Individudl

4.2 Expected Date of submission of draft to the IEEE-SA for Initial Sp onsor Ballot:

4.3 Projected Completion Date for Submittal to RevCom

Note: Usual minimum time b etween initial sp onsor hallotand submission to Revcom is 6 months.:
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Analysis of Human Factors (Medical Research included)

S/W & Content (Best Practice Guide)

Network (Wired & Wireless Latency, Handover)

Display (OLED, LCD, Display Board)

Sensors (Latency, Accuracy)

Lens (Materials, Refraction Ratio)




® Publishing: 01/2021

Open Sponsor Ballot Invitation

|
WG 2nd : WG Meeting to address comments
letter Ballot | | :
| | I Ballot Resolution Telecon 1
I |
: | | | Sent comment to the WG
I | : | Ballot Resolution Telecon1
| | | |
| | Start Sponsor #tart Recirculation qtart Recirculation RevCom comment review
| ' Ballot | 1stBallot 2nd Ballot | |
: : | | : ! Submit to RevCom | Publishing
T T L. T O O O L O *
06/2019 09/2019 I 11/2019 ' I 05/2020 | 07/2020 | 01/2021

10/2019 04/2020 06/2020 08/2020
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Status

P2048.1

P2048.2

P2048.3

P2048.4

P2048.5

P2048.6

P2048.7

P2048.8



https://development.standards.ieee.org/pub/par-report?o=4a&s=2048&committee_id=&par_report=3
https://development.standards.ieee.org/pub/par-report?o=5a&s=2048&committee_id=&par_report=3
https://development.standards.ieee.org/pub/par-report?o=8a&s=2048&committee_id=&par_report=3
https://development.standards.ieee.org/P982100033/par
https://development.standards.ieee.org/P982200033/par
https://development.standards.ieee.org/P982300033/par
https://development.standards.ieee.org/P982400033/par
https://development.standards.ieee.org/P982500033/par
https://development.standards.ieee.org/P996900033/par
https://development.standards.ieee.org/P997000033/par
https://development.standards.ieee.org/P997100033/par
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PAR
Expiration
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The Solution
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OpenXR Ar

CURRENT DEVICE STATE:
Normalized Predicted Poses
Controller / Peripheral State

Input Events

CURRENT DEVICE STATE:
Controller / Peripheral State
Raw Poses

Portable VR
Applications
& Engines
OUTGOING
REQUESTS:
0penXR Pre-distortion

Application Interface mage todisplay
Haptics

/R Vendor Runtime System

Distortion Correction and Display Output
Coordinate System Unification & Prediction

OUTGOING
Ope nXR REQUESTS:

Device Layer Haptics

Vendor-Supplied
Device Driver

Diverse VR
Hardware
Devices

OpenXR defines two level
interfaces that a VR platform
runtime can use to access the
OpenXR ecosystem.

Apps and engines use standardiz
interfaces to interrogate and drive
devices. Devices can self-integra
to a standardized driver interface
Standardized hardware/software
interfaces reduce fragmentatio

while leaving implementation ¢

open to encourage industry

innovation.

24



Layered Ecosystem and VR in the Web

Applications

Web Middleware

Native Middleware

Browser APIs

Native APIs

Native VR Apps 3D Web Apps

CoenGLES. C @I
WWuikan. CoecL Openl\Rm

Khronos APls

VR Web Apps

VR and AR in the Web

‘The Metaverse’
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VR Standardization at W3C

Existing Relevant W3( Standardization (1)

Spatialized audio in Web Audio WG

Gamepad API, Web Worker in Web Platform WG

Media Streaming handling in HTML Media Extension WG
Low-latency data & AV transfer, identity hook in WebRTC WG

Depth camera, dedicated video worker support in Device & Sensors

Working Group
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VR Standardization at W3C

Existing Relevant W3(C Standardization (2)

Color space management in CSS WG
Performance metrics in Web Perf WG
Ul Security in Web App Security WG
(Payments in Web Payments WG)
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ISO/IEC JTC1/5C24




JEC JTC1 /SC24 Standard™SuSie

19777-1, 19777-2: X3D Language Bindings ECMAScript Ed.2, Java Ed.
opment)
C 19774-1, 19774-2: H-Anim Part 1 Architecture, Motion Data Animation (Published
EC 18039: Standard MAR Reference Mode (Published)

EC 18038: Sensor representation in mixed and augmented reality(MAR) (Published)

C 18040: Live Actor and Entity Representation in Mixed and Augmented(MAR) (Publis
18520: Benchmarking of vision-based geometric registration and tracking met
lished)

8: Information model for mixed and augmented reality(MAR) contents (P
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INTERNATIONAL TELECOMMUNICATION UNION . SG12-TD610. <
TELECOMMUNICATION.

STUDY GROUP 12.”
STUDY PERIOD 2 Original: English.”

Geneva, 27 November — 6 De:emherIOlS-“

Source:s Editor (,QoE-VR~ - Terms defined elsewhere .
Title:+ Revised baseline for (,QQE-VR< Terms defined in this Recommendation .

Purpose:»  Discussions : tions and acronyms

Contact: Rachel Huang + Tel: +86 1811717307+
Huawei Technologies Co. Ltd.+ E-mail: rachel huang @huawei.com <

e rer— ' VimalRealy Taonony 58 Overiew = Focusing on QoE without the

Conventions.

Hardware
Content ___

Vil Rty QoE Iflence Fctos understanding of VR content

Keywords:« LS s 5 ¢ 7. Human influence factor:

Abstract:< This TD is the new baseline of G, QgE-VR ~ 7.1 Vision and hearing h R .
) ’ ’ 12 Simutator scknes characteristics

o
System influence factors

i——, = Dealing with irrelevant senses
Network/transmission related
S such as smell for VR QoE

7.3.1  Physical context

792 enpor g = Missing MTP latency in the

734  Task context

Virtual Reality QoE Assessment..... CO n te n t
8.1 Quality of Multimedia
82 Immersion Experiencs
83 Interaction qualit
Appendix A

Virtual Reality Services Use
Al Use Scenario.
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