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01. MPEG(Moving Picture Expert Group) O|2t
EPEG2| 313}

* ISO/IEC JTC1 SC29/WG2 ~ WGS8
* Informal: Moving Picture Experts Group (MPEG)

« MPEG2 7§Ql/7|2/= 7| XIHAAt JHK| MAE Qs 2 R2|&2 SNEETIUS s A | ‘
0| 7| BHASA)E0| MPEGS| HHZMN 255 :

- O 48 2|29|(1, 4, 7, 10)
« M} 2F 400 (Apple, Sony, Tencent, Samsung, LG, ETRI, Dolby...)
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Joint Technical Committee
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MPEG organlzatlon under ISO/IEC JTCa/ SC29

WG 2
MPEG Technical

Requirements
T

WG 3
MPEG
Systems

WG 4
MPEG Video
Coding

Igor Curcio,
WGz
! Convenor

Youngkwon,

o= SLim, - .
WG3
> Convenor

LuYu,
WG4 Convenor

WG 5
JointVideo Coding
Team with ITU

Jens-Rainer
Ohm, WGs
Convenor

WG 6
MPEG Audio
Coding

Schuyler

% Quackenbush
# WG6
Convenor

WG 7
MPEG Coding for 3D
Graphics and Haptics

WG S8
MPEG Genomic
Coding

Marius

Preda,
WGy

Marco

Convenor

Mattavelli,

WwaGs

Convenor

Gary

Jorm,
Ostermann,
AG2
Convenor

AG 2
MPEG Technical
Coordination

AG3
MPEG Liaison and
Communication

Kim, AG3
Convenor

Peter £
Schelkens, '« e
AGg4
Convenor

AG 4
JPEG and MPEG
collaboration

‘—-.

Mathias
Wien,
AGsg
Convenor

AGg
MPEG Visual
Quality
Assessment

)

Sullivan,

SC2g
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Multimedia

MPEG’s Areas Te'EL“‘,iZ‘.’LZ}es

Systems, video,

audio and

Of ACtiVity transport ‘ '
IVIPEG-
E,IVl

Technologies

for content DEVIFe a.nd
e-commerce a.ppllcatlon
interfaces

Multimedia Application
Compression of Formats (combinations

video, audio MPEG-21 of content formats)
and 3DG

Description of video,
audio and multimedia
for content search
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Exploration )

» Search for new technology « Establish the scope of work * Do homework * Core Experiments
» Seek industry experts « Call for Proposals * Response to CfP » Working Drafts
» Open seminars « Initial technology selection

» Call for Evidence

« Standardization (EZ=3%})
« Exploration Phase: Search for new technology
* Requirements Phase: Establish the scope
« Competitive Phase & Collaborative Phase: Develop standard 8
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B= o4t 712K(3 tracks)

Track 1

Accelerated standards
development track

(2 years)

« 6 months to produce first
DIS

18 months to produce
FDIS

24 months to publication

Track 2

Default standards
development track
(3 years)

12 months to produce
first CD

18 months to produce
first DIS

30 months to produce
FDIS

36 months to publication

===ICT I‘L

— ey — |
Global ICT St

Track 3

Extended standards
development track
(4 years)

12 months to produce
first CD

24 months to produce
first DIS

42 months to produce
FDIS

48 months to publication

nda

rds

dEA 2023

Conference 2023
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Jens-Rainer

04. Joint Video Coding Team(WG5) {5 Eises

Convenor

A

2D H|L|R &% B3 HE

1 M| CH 2M|CH 3MICH AM|CH 5| CH
€HE MPEG-1 MPEG-2 MPEG-4 MPEG-H MPEG-I
A Video Video AVC HEVC VVC

ME/HEE Nzt HE HE 188 gz fle
=] HICl2 &= HICl2 &= HICl2 &= HICl2 &= HIC|2 &=
BE HE BE BE v
X& . 1.5 Mbps 64 kbps 128 kbps 128 kbps
HES - VPP ~ 50 Mbps ~ 240 Mbps ~ 800 Mbps ~ 1.8 Gbps
8K & 360 VR
[SD AICH] [HD A|CH] [FHD A|CH] [4K A|CH] : AlCH]
3G 4G
28 HDTV UHDTV 5G
MH|A DMB IPTV K UHDTV
1 , DTV/HDTV 8KV
Video CD VD IPTV oTT HDR
Internet Mobile VR
Blu-Ray UHD Blu-ray
¢ CiH|
oroe = 25:1 50:1 100:1 200:1 400:1
Ha=
NS
e 1993 1995 2003 2013 2020
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EVC
(Essential Video Coding)

Av e

(Low Complexity Enhancement
Video Coding)

Ad-Hoc groups

MIV INVR

(MPEG Immversive (Implicit Neural

. Visual
video)

Representation)

LVC

(Lenslet Video
Coding)

VCM
(Video Coding for Machine)

NNC
(Neural Network Coding)

Al coding

dEA 2023

Conference 2023
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AhG on EVC (Essential Video Coding)

 Motivations:

 To provide an ISO video coding standard to address business and technology needs in
some use cases that are not well served by existing ISO standards, such as HEVC

 Objectives:

« To develop a new video coding standard that meets a combination of business and
technology requirements

Y U v EncT  DecT

: ngoz & o g 0 T o, LY o/

High-level syntax Entropy decoding Coding structure - 2; 5:' 28'2:’ “ ;‘: 3?:: :Qioo .

"lpocs| Rt | lewm " Tes | BTT | suco FoodMarkend 272% -R24A% -2 311% | 104% BD-Rate difference
Compressed | | CatRobot1 339% -368% -332% | 459% 188% calculated using PSNR for
bitstream p . - - % % 2

. § DaylightRoad2 PO NERE N SRR 481% | 181% 4 different QP values.

» ParkRunning3 274% -166% -16.1% | 668% 181%
Inverse quantization Intra prediction| | Inter prediction MarketPlace 22 4% 18.1% 199% | 501% 165%

st ekl _ |lewo | |1sc AMIS | | MMVD | | AMVP RitualDance 219% -205% -214% | 479%  160% ETM version 3.0

| EEE (AT EABCES | == | Cactus 250% -260% -232% | 603% 160% HM version 16.16
Output = BasketballDrive -253% -294% -295% | 572% 172%
Prctures 5 : , 5 = BQTerrace 209% -249% -118% | 578% 155%
. ecoded Picture Buffer - In-loop filtering

vror | [Aooe | [aLs Overall -265% -256% -239% | 493% 175%
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AhG on LCEVC (Low Complexity Enhancement Video Coding)

* Motivations:
« There is a commercial need for a lightweight video codec that has better coding
performance while also being low complexity
« Objectives:

« The objective of this project is to develop a standard that leverages existing deployed
MPEG video codecs in a manner that improves video compression efficiency while keeping
the incremental technology complexity impact low

«—— ENCODE «—— DECODE
Te |
So.urce op Leye cul
Video corrections resolution Ancilliary
video data stream Output video
t Enhancement
encoded —- e — (full resolution)
Downsampling Normatl.ve in layers
upsampling Mux , Demux t
Vidi
preliminary Intermediate T st:e::’n Standard
PPPPPPP Standard decoder
g 1/4 . N — o)
& ‘ First Level packaging (incl. HW)
“ corrections and
“ transmission
ecodedpaseicure AVC / HEVC / VP9 T protocols
(Layec) AV1/EVC/VVC

base encoder

AVC / HEVC / VP9

AV1 [ EVC /WVC
standard-compliant video

13
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AhG on MIV (MPEG Immersive Video)

* Motivations:
« Enable immersive video viewing experience of real-world and virtual 3D scenes

* Objectives:

« Develop coding technology of multiple texture and depth views representing immersive
video, enabling user viewing with 6 Degree of Freedom (6DoF) at any position and
orientation within a constrained range, utilizing legacy 2D video coding standards

Any viewpoint to the scene

Multiview + Depth input #V3C bitstream h
y ymplete | [

MIV » At|a§,‘-.%

encoder - \y(ampié e

- Y
~ Geometry

7, Additional views

{ Y Y patches

14
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AhG on MIV

. MPEG Immersive Video (MIV) — 3DoF+ video compression
Evaluation of CfP response, Mar. 2019
« CD, July 2020
« DIS, Oct. 2020
« FDIS, Jan. 2021
« Now under 2" Edition development phase

<\
A 2
<, - XoPE
\ MIV View Mode 513
‘1 i
o v5 PO
| | I S >
"! g | g View =gy ‘,.
41 v7 i
¢ B0 e - ‘ St
i H Optimiz. Y
fi e ? <
A ‘ 5 v v13 % t, £
A v 3 ! Bmames
L e 5 w5
‘w;w ;
: Re dering D\e/i:d:der
> ] ! == R— '
., o e MV
y . 2 I e Metadata
o > A S e e S e ; Decoder |  Encoder
':";..;Z" AT ' -~ 3 o B intel

Freeport Player Demo (Intel) - YouTube
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AhG on INVR (Implicit Neural Visual Representation)

* Motivations:
» Established MPEG INVR AhG at the 139th MPEG meeting in July 2022

« Recognizes implicit neural representation as a potential format for image and video data,
including 3D videos

« Opens new possibilities for visual data compression with this novel, universal visual data
representation

« Objectives: Transforms data compression domain into network or feature
compression, provided representation conversion maintains high fidelity

DI ut Output Volume Rendering

npu
Directio: Jolor + Density Rendering Loss

on 0¢ —»D["]—» RGBo) — o ’
. 5) ; e
' ’ ' ’ Lo T

Implicit function: f 16

(x,y,2,¢,0)
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AhG on LVC (Lenslet Video Coding)

 Motivations:

« Recently, camera technology has evolved and new capturing devices are emerging. Such
capturing devices can simultaneously acquire dense spatial and angular light information

« Such cameras are expected to be replaced with current cameras to acquire 3-D real-world
visual data

« Objectives:

« Therefore, a new and compatible compression for such formats would be essential so that
new services can be provided

Metasurface

Image Plane

17
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AhG VCM (Video Coding for Machine)
Machine ‘19.7
VCM VCM Analysis
MA Part 1 sncoder decoder Reconstruc MA Part 2 Video Bitstream R“‘{Ejmmd
i - Bitstream ted Feature G VCM VCM o
Vide: Feat Feature Fei Machine —] »
i* t;':;:;: Encodi m:::::::g Analvsis encoder decoder
r Human :
: Consumptn

Track 1: Feature Coding Track 2: Image & Video Coding

(WG2 FCVCM)

» FaAe] 8 Eye bE F0 ¢
E 7Y E{(feature)E &2 2 TF Y

!

Feature Extraction Pre-processing (ROL...)
(MA Part 1)

Video Encoder (VVC, E2E NN ...)

¥

(WG4 VCM)

= 7| H|L|2 £=3}7|=(vC)E 0| &0t A]
Y2 H2HE S Set s F=2

Transform / Conversion / Packing

\ J

- - Video Decoder
Feature Encoding/Decoding
(VVC, E2E NN ...) v
l Post-processing
Inv
Transform / Conversion / Packing l
Machine Analysis Machine Analysis

(MA Part 2)

21.7

'22.4

‘22.7

'22.10

‘234

'23.10

Global ICT Standards Conference 2023
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VCM AhG
Setup

CfE on VCM

CfE Response

Track 2 CfP

Track 1 CfE
Track 1
CfE Response

Track 2
CfP Response

Track 1 CfP
Track 2 WD

¢ Track 1
¥ CfP Response

18



Global ICT Standards Conference 2023

MPEG H|C|Q 3% 12 B35} A7 Standar
IF2 23 A S2u | CTI=HHSEA 2023

AhG on NNC (Neural Network Compression)

 Motivations:

 In many applications the trained NNs (which may contain large amounts of data) need to
be transmitted to other systems or terminal devices (with possibly limited computing
capabilities), where they are used for inference and/or are updated with local data.

« Thus, efficient representations for exchanging NNs are required
» Objectives:

 To identify interfaces where a standard compressed NN representation is needed and the
define the requirements for such a representation

L Sparsification J
O\D Pruning Batchnorm
Q ,0/0 ) Folding

NNR Encoder

Uniform Nearest
Neighbor Q.
Codebook Q.

DeepCABAC

LR-Decomp.

. Local Scalin,
Original Unification g (4]

Q

Neural Net

o Optional PreproceSS{ng / Quantization Entropy Coding
Parameter Reduction
010111
NNR Decoder Bitstream §
O\D Network Reconstruction / Value
o — Reconstruction / DeepCABAC
Re-Composition .
o Rescaling o
Reconstructed éRpi iﬂqi
Neural Net Optional Postprocessing / I

: Value Reconstructinni . Entropy Decoding

19
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MPEG Roadmap

" Feature-rich variable colour fonts

O BEot A0

2023

6 DoF Audio
© 'MPEG Immersive Video V 2
Dynamic Mesh Compresswn

Geometry PCCv.2 (advanced compression tools)
Compresswn of LIDAR

Video Coding fer Machines
Haptics v.2 :
Carriage of Haptics
Open Font Formatv 5

Green metadata V. ?
. edundant Encodmg and _

Scene Description with Advanced Interactmty

Omnidirectional M Wgﬁ;AFonnat (OMAF) - Server Side Dynamic Ada
Immersive Multi-User Interachwty

Video Decodmg Interface
Delivery of 6DOF Media:‘
Holographlc media to renderers’
: DASH v.6

CMAF v.3

NNC for Multimediav2 ~

Geniome Compression v.2

Ty -
File Format ISOBMFF)v.g )

Decentralized Media Rights

=2 |CT EZ=HMEA 2023
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Media
Coding

' Systems

j- and Tools
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MPEG Roadmap
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2023 - 2024

Lgn;],g;vudeo codlng for dense light ﬁelds
Feature compressmn for video codlng for machmes
N_eural net.work-b‘ased video compressnon
| Er.1hanced 'compressfion beyond VVC capabilitieis
; A;-bas;d coding for gra;;hic;i :
Implicit neural visual Erepresentation .
GG'opportunities E
Render-based arcﬁite:tures

Al support for represenf'ation and search of
. genomic data

Versatile v.“
CodingVv
Video
supplemerm?
enhancem
: : informationvy
MPEG- 2Transport_
MPEG 4 audio conformancaip

%E% ST E=HMIEA 2023

al ICT Standards Conference 2023

Major
Mamtenance ,
items
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