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1. 디스플레이 (OLED)

2. 마이크로 칩(CPU, GPU, AP)

3. 광학 렌즈 및 레이저

4. 센서 기술 (IoT)

5. 오디오 (공간 지각 오디오)

6. 신소재 (배터리, 플라스틱, 디스플레이)

7. 네트워크 (5G)



제조 산업의 성장 한계
(기존 산업의 포화)

새로운 사용자 경험
(몰입감 & 현장감)



 수확 체감 – 디스플레이, 그래픽 카드 & 이동통신

OLED 재생률 이동통신



 독특한 컨텐트 경험 – 생산성과 비용절감

어디든 무엇이든 어떤 것이든

시간 공간
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게임 콘솔 실시간 비디오 상영 멀티 사용자간 플레이

이종 통신망 연결 테스트소셜 미디어 경험
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 VR Sickness는Motion Sickness의

일부

 시각기관과전정기관과의정보불일

치에의해발생

 다양한국제표준기구에서 VR의기술

적문제에대해논의중 (IEEE 3079, 

IEEE 2048, Khronos Group, 

ISO/IEC JTC1/SC24, SC29 

WG11(MPEG), W3C, ITU-T SG12)

Car Sickness

Air Sickness

Sea Sickness

Space Sickness

Motion Sickness

Cybersickness

Simulator Sickness

VR Sickness
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Requirement details

pixels/degree - 40 pix/deg

- no HMD is capable of displaying 40pix/deg today

video resolution - 3 times 4K(3840x1920) vertical resolution = 11520x6480

framerate - 90 FPS

- 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 & 

motion-to-audio latency

- how much time there is between the user interacts and an image / 

audio

- maximum 20ms

foreground & parallax

- 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

- pic1 shows how it is possible to look behind the figure in the 

foreground

• Technicolor, Oct. 2016 (m39532, MPEG 116th Meeting)



21-18-0067-01-0000
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 QoE문제해결을위한기술발전은다음의산업적혜택제공

 이동통신사

• 5G 상 실감형 미디어 (VR & AR) 기반의 앱 지원 가능

• 요구하는 QoS 충족 및 더 많은 사용자 지원 가능

 HMD 제조사

• QoE & QoS 향상 가능 및 기기 가격 단가 하락 가능

 콘텐트 개발사

• 적은 비용으로 고사양 콘텐트 제작 가능

• Cloud 기반 VR 서비스 가능

 플랫폼 홀더

• 양질의 VR 콘텐트 확보를 통한 VR 생태계 확장 가능



IEEE 3079



URL:
http://sites.ieee.org/sagroups-3079/
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PAR Title: HMD Based VR Sickness Reduction Technology

WG Title: Cybersickness Reduction WG



IEEE 3079 TP (Technical 
Plenary)

TG 1

Lens (Materials, Refraction Ratio)

TG 2

Display (OLED, LCD, Display Board)

TG 3

Sensors (Latency, Accuracy)TG 5

Analysis of Human Factors (Medical Research included)

TG number Part of Task

Chairman & Vice-chairman of each TGTP Members

TG 6

S/W & Content (Best Practice Guide)

TG 4

Network (Wired & Wireless Latency, Handover)
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01/2021

Publishing

09/2020

SASB Approval

08/2020

RevCom comment review

07/2020

Submit to RevCom

06/2020

Sent comment to the WG
Ballot Resolution Telecon1

05/2020

Start Recirculation
2nd Ballot

04/2020

03/2020

02/2020

01/2020

12/2019

11/2019

10/2019

09/201906/2019

Start Recirculation
1st Ballot

Ballot Resolution Telecon 1

Start Sponsor
Ballot

Open Sponsor Ballot Invitation
Mandatory Editorial Coordination submission

WG 1st

letter Ballot

WG 2nd

letter Ballot

Sent comments to the WG

WG Meeting to address comments

 PAR approved: 12/2016

 Working Group 1st Letter Ballot: 06/2019 (20 days)

- Before July meeting

 Working Group 2nd Letter Ballot: 09/2019 (20 days)

- Before October meeting

 Open Sponsor Ballot Invitation: 10/2019 (30 days)

 Start Sponsor Ballot: 11/2019 (30 days)

 Start Recirculation 1st Ballot: 02/2020 (10 days)

 Start Recirculation 2nd Ballot: 05/2020 (10 days)

 Submit to RevCom: 07/2020

 Publishing: 01/2021

18



IEEE 2048 WG



P2048.1 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: Device 
Taxonomy and Definitions

This standard specifies the taxonomy and definitions 
for Virtual Reality (VR) and Augmented Reality (AR) 
devices.

7-Dec-2016 31-Dec-2020
WG Draft

Development

P2048.2 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Immersive Video Taxonomy and Quality Metrics

This standard specifies the taxonomy and quality 
metrics for immersive video.

7-Dec-2016 31-Dec-2020
WG Draft

Development

P2048.3 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Immersive Video File and Stream Formats

This standard specifies the formats of immersive video 
files and streams, and the functions and interactions 
enabled by the formats.

7-Dec-2016 31-Dec-2020
WG Draft

Development

P2048.4 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: Person 
Identity

The standard specifies the requirements and methods 
for verifying a person's identify in virtual reality.

7-Dec-2016 31-Dec-2020
WG Draft

Development

P2048.5 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Environment Safety

This standard specifies recommendations for 
workstation and content consumption environment for 
Virtual Reality (VR), Augmented Reality (AR), Mixed 
Reality (MR) and all related devices where a 
digitalmore…

7-Dec-2016 31-Dec-2020
WG Draft

Development

P2048.6 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Immersive User Interface

This standard specifies the requirements and methods 
for enabling the immersive user interface in Virtual 
Reality (VR) applications, and the functions and 
interactions provided by the immersive user interface.

23-Mar-2017 31-Dec-2021
WG Draft

Development

P2048.7 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: Map for 
Virtual Objects in the Real World

This standard specifies the requirements, systems, 
methods, testing and verification for Augmented Reality 
(AR) and Mixed Reality (MR) applications to create and 
use a map for virtual objects in the real world.

23-Mar-2017 31-Dec-2021
WG Draft

Development

P2048.8 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Interoperability between Virtual Objects and the Real World

This standard specifies the requirements, systems, 
methods, testing and verification for the 
interoperability between virtual objects and the real 
world in Augmented Reality (AR) and Mixed Reality (MR) 
applications.

23-Mar-2017 31-Dec-2021
WG Draft

Development
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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


P2048.9 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Immersive Audio Taxonomy and Quality Metrics

This standard specifies the taxonomy and quality 
metrics for immersive audio.

18-May-2017 31-Dec-2021
WG Draft

Development

P2048.10 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Immersive Audio File and Stream Formats

This standard specifies the formats of immersive audio 
files and streams, and the functions and interactions 
enabled by the formats.

18-May-2017 31-Dec-2021
WG Draft

Development

P2048.11 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: In-
Vehicle Augmented Reality

This standard defines an overarching framework for 
Augmented Reality (AR) systems that assist drivers 
and/or passengers in vehicles.

18-May-2017 31-Dec-2021
WG Draft

Development

P2048.12 New CES/SC/VRAR
Standard for Virtual Reality and Augmented Reality: 
Content Ratings and Descriptors

This standard defines the content ratings and 
descriptors for Virtual Reality (VR), Augmented Reality 
(AR) and Mixed Reality (MR).

18-May-2017 31-Dec-2021
WG Draft

Development

21

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


Khronos Group



The OpenXR™ working group – previously known as the Khronos VR Initiative - is 

creating an open and royalty-free standard for VR and AR applications and devices.

OpenXR - Cross-Platform, Portable, Virtual Reality

The Problem The Solution
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OpenXR defines two levels of API 

interfaces that a VR platform’s 

runtime can use to access the 

OpenXR ecosystem.

Apps and engines use standardized 

interfaces to interrogate and drive 

devices. Devices can self-integrate 

to a standardized driver interface.

Standardized hardware/software 

interfaces reduce fragmentation 

while leaving implementation details 

open to encourage industry 

innovation.
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W3C



27



28



ISO/IEC JTC1/SC24



▸ ISO/IEC 19777-1, 19777-2: X3D Language Bindings ECMAScript Ed.2, Java Ed.2 (Under

Development)

▸ISO/IEC 19774-1, 19774-2: H-Anim Part 1 Architecture, Motion Data Animation (Published)

▸ISO/IEC 18039: Standard MAR Reference Mode (Published)

▸ISO/IEC 18038: Sensor representation in mixed and augmented reality(MAR) (Published)

▸ISO/IEC 18040: Live Actor and Entity Representation in Mixed and Augmented(MAR) (Published)

▸ ISO/IEC 18520: Benchmarking of vision-based geometric registration and tracking methods for

MAR (Published)

▸ISO/IEC 21858: Information model for mixed and augmented reality(MAR) contents (Published)
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ITU-T SG 12
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 Status: Standard Document is

under development

 Issues

 Focusing on QoE without the 

understanding of VR content 

characteristics

 Dealing with irrelevant senses 

such as smell for VR QoE

 Missing MTP latency in the 

content


