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• International Standards Development Organizations
• ISO / IEC SC 29 (WG11 MPEG, WG1 JPEG)
• ITU – SG16 VCEG
• IEEE P2048, P1589
• 3GPP SA4 Codec

• Industry Development Organizations
• VRIF – VR Industry Forum
• GVRA – Global Virtual Reality Association
• DVB – CM Commercial Module VR Group
• OpenXR – Khronos Group
• CTA – Consumer Technology Association AR/VR WG
• VESA – Video Electronics Standards Association AR/VR SIG
• ITA – Immersive Technology Alliance
• AREA – Augmented Reality for Enterprise Alliance
• SMPTE – Society of Motion Picture and Television Engineers
• SID – Society for Information Display

• Open Source Alternatives
• WebVR – Progressive Enhancement WG
• IETF NETVC – Internet Video Codec
• AOM – Alliance for Open Media

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjK2eubgNDUAhWs5YMKHY-GB8QQFgg2MAM&url=https://www.itu.int/en/ITU-R/study-groups/workshops/2016-VR/Documents/VR%20Industry%20Forum%20ITU%20Presentation%20101716.pptx&usg=AFQjCNGTFW3X1OlBrThtFe3dQoQ80D8TMA
https://www.gvra.com/
https://www.dvb.org/groups/CM-VR
https://www.khronos.org/openxr
https://www.cta.tech/Membership/Member-Groups/AR-VR-Working-Group.aspx
https://www.displaydaily.com/press-release/51398-vesa-forms-special-interest-group-focused-on-emergent-virtual-and-augmented-reality-markets
https://ita3d.com/
http://thearea.org/
https://webvr.info/
https://datatracker.ietf.org/wg/netvc/about/
http://aomedia.org/
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MPEG Standards
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MPEG Roadmap
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ISO/IEC 23090 – Coded Representation of Immersive Media
MPEG-I Part 1: Architectures and Nomenclature for Immersive Media
MPEG-I Part 2: Omnidirectional Media Format (FDIS)
MPEG-I Part 3: Coded Representation of Immersive Video
MPEG-I Part 4: Coded Representation of Immersive Audio
MPEG-I Part 5: Coded Representation of Point Clouds
MPEG-I Part 6: Metadata
MPEG-I Part 7: Metrics

* MPEG has a history of creating media formats, compression technologies, system delivery technologies

MPEG-I Overview
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(x,y,z)
(Vx,Vy,Vz)

Pixel = (R,G,B)|(x,y) Voxel = (R,G,B…)|(x,y,z,Vx ,Vy ,Vz)

Immersive Media 2.5D 3D

Static Panoramic Image 3D Image （Model）

Dynamic Panoramic Video Volumetric Video 

Data Representation for Immersive Media
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3DoF               3DoF+ windowed 6DoF  
6DoF

MPEG-I: Stages of Immersion
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MPEG-I Standardization

• Part 1: Technical Report on 
Immersive Media 

• Part 2: Application Format for 
Omnidirectional Media 

• Part 3: Immersive Video
• Part 4: Immersive Audio 
• Part 5: Point Cloud Compression

MPEG Point Cloud Short Term Work 
Summary

• Virtual objects with 360 Degree video 
• Sensors (car, multimedia)
• Compression: Coordinates plus attributes

– Set versus list
– Issue for mesh compression

• Work on test data, anchor and evaluation 
criteria

• Draft CfP; CfP at Geneva (Jan 2017); 
Results Hobart

2016 2017 2018 2019 2020

PCC 
CfP

PCC 
WD

PCC 
CD

PCC 
DIS

PCC 
FDIS

MPEG-I Phase 1 a/b MPEG-I PCC MPEG-I Phase 2

OMAF
WD

OMAF
DIS

OMAF
CD

FVT,SMV
CfE

MPEG-I Lighfields

OMAF
DASH

MPEG-I  Coded Representation of Immersive Media
• Goal: Enable interoperable services and devices that 

provide immersive experiences

Planned Work for MPEG-I
• Phase 1a

– 3DoF 360 VR during 2017
– Use HEVC initially
– Use new MPEG-H audio profile

• Phase 1b
– Point Cloud Compression (PCC)

• PCC Technical development 2017
• PCC Standardization starts in 2018

– Optimization of 3DoF 360 VR ongoing to 2020
• Phase 2

– Native VR, 6DoF Video
– Audio, FVC Video, Graphics

MPEG Lightfield Short Term Work 
Summary

• Call for test material Dense camera 
arrays

– Lightfield cameras
– Camera moved with robot
– Data to be shared with JPEG

• Workplan towards 6DoF lightfield and 
VR

MPEG-I — Coded Representation of Immersive Media
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MPEG-I Part 2: OMAF
Omnidirectional Media Format
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MPEG-I Basic Framework

Source: 2nd ITU-T Mini-Workshop on Immersive Live Experience (ILE), Geneva, Jan 2017
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OMAF Architecture

Source: 2nd ITU-T Mini-Workshop on Immersive Live Experience (ILE), Geneva, Jan 2017
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DASH-VR Huawei Solution
 Coding all the big sphere content will generate a big 

bit stream,  but user view dependent coding will 
require a strict e2e delay. The two requirements will 
not be matched in short time.

 Sending a small sphere bit steam and a user 
dependent view  bit steam simultaneously will be a 
good compromise solution.  

 Perception based Streaming is the key point.
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VR – Quality Evaluation
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MPEG-I Part 3: Immersive Video Compression

“Today it is not clear whether FVC technologies beyond rectangular 
video and 3DoF will be hosted by Part 3 or in a new part”

L. Chiariglione – May 2017
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MPEG/ITU FVC/H.266 Standard
2015年

完成需求定义
2016年

征集方案
2019
WD

2020
DIS

2017年 10月 CfP
开始标准化工作

2013年
研究启动FVC H.266

AoM members also 
join H.266

2018
Test Model

 视频编码仍然是最受重视的MPEG标准，传统2D视频
编码效率的提升，仍然具有重要的价值。

 传统娱乐视频之外的需求更为广泛，包括VR，UGC以
及监控等场景

 不仅是高分辨率，HDR，WCG对高体验同样重要

 传统上每十年提升一倍压缩效率的节奏有加快的趋势
由JVET开发的JEM参考软件，相对HEVC已经取得30%的编码
效率提升，业界的准备度与H.265同期时代相比可能比较接近。
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FVC相对于HEVC的性能提升
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 2015年成立Joint Video Exploration 
Team（JVET），开发Joint Exploration 
Test Model（JEM），相对HEVC性能提
升达到30%，关键技术包括：

 灵活的图像块划分技术

 解码端运动矢量推导

 基于仿射变换模型帧间预测技术

 基于维纳滤波器的自适应环路滤波

 ……

 目前JEM复杂度明显高于HEVC（8-10X），
但暂时不是重点考虑的问题

 基于机器学习的视频编码越来越受到重视，
但短期内可能难以颠覆传统的视频编码技
术框架
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Beyond VR Streaming: Light Field Processing
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View Synthesis for 6DoF VR

Source: View synthesis for 6DoF with Lightfields, G. Lafruit ULB, Brussels
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MPEG-I Part 5: Point Cloud Compression

“This is an area of research (in MPEG) for which scarce results are available”
L. Chiariglione – May 2017
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MPEG 3D Graphics Activities
MPEG has been working on Graphics for a long time
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MPEG Point Cloud Compression
PCC - Requirements 

 3D Point Cloud Representation
 X, Y, Z 
 multiple attributes being associated with each 3D position 
including color, reflectance, normal vectors and transparency
 view-dependent attributes
 time-varying

 3D Point Cloud Compression
 Lossy
 Lossless
 Progressive and/or scalable coding
 View-dependent coding
 Random Access
 Error resilience

Point Cloud Compression: Content categories

Test Category Information to be encoded

Category 1. Static Objects and Scenes X, Y, Z, R, G, B

Category 2. Dynamic Objects (X, Y, Z, R, G, B)i

Category 3. Dynamic Acquisition (X, Y, Z, R, G, B, I)i
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Point Cloud Compression: Category 1 Point Cloud Compression: Category 2 Point Cloud Compression: Category 3

Point Cloud Use Cases input point cloud 
     frames

Octree
Composition

Bounding
Box Normalization

& filtering inter/intra 
selection

buffered 
  octree point clouds

quaternion
& translation 
quantization

inter
predictive 
coding

previous 
frame

I coded
   part

inter/intra 
selection

header formatting
entropy encoding

coded
colors
attributes

coded
 geometry

Coder Control

color
coding

occupancy
 code 
entropy 
encoding

encoded
bitstream

predictively
encoded data

coder settings

P coded
data

codec 
settings

1

2 3

4

5

6

7

8

MPEG Point Cloud Compression
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 Immersive Media is here to stay and will continue to change the way people consume information.

 New immersive experiences generate orders of magnitude more data than today.

 Compression will continue to play a fundamental role for commercial deployment.

 International SDOs are committed to the creation of new immersive standards.

 The first deployment of immersive media is 360 VR and the main standardization effort is MPEG OMAF.

 Today there is industry fragmentation, lack of killer apps and inflated consumer expectations … but that will 
change as the technology for capture, processing, transmission and display evolves.

 Huawei Media Lab is making key contributions to the normative parts of the standard, including MPEG OMAF
standardization. We also actively participate in MPEG-I Point Cloud Compression and Lighfields Compression 
standardization.

Summary
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