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MPEG Roadmap

lan 2019 2020 021 022 2023 2024 Jan 2025
MPEC meetings 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149

B DoF Audio
Versatile Video Coding Extension (hagher barate & b4 depth)
Essential Video Coding (MPEG-8)

Low Complexity Video Coding Enhancemsant

MPEG Immersive Video (MIV) M1V w2
Visual Volumetric Video-Based Coding (V3C) Dynamic Mesh Cading
Geometric Foint Cloud Compression |G-PCC) Geometric PCCw.2
Cokaur Suppartin Open Fant Farmat Feature-rich variabie colur Tonts
Meural Metwork Compression for Mulimedia NNC for Muimedia v.2
Videa Coding far Machines
Hepics AL

Cogeight ITRI

Dynamic Mesh Coding

« Previous mesh standards did not take into account time varying
attribute maps and connectivity information

It could reuse the very promising framework set up by V-PCC that
is heavily relying on video-compression

Video-based mesh (V-mesh) =» Dynamic Mesh Coding CfP
CfP issued at October 2021!

Plan to review responses at April 2022 and finalize standardization
in 2024

Cogaright ITRI
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» Traditional coding methods aim
for the best video under certain
bit-rate constraint for human A

consumption.

-

Machines will communicate amongst
themselves to perform tasks without
a human.

Transmission and archive systems
require a more compact data
representation and low latency
solution for machine vision.
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Potential VCM architecture

» The VCM codec could be video codec, feature codec, or both.

+ Machine vision tasks could be split into two stages and being
implemented in the encoder side and decoder side respectively.

VM encoder VM decoder
. 'ﬂ"il]\.':\.\ Widen il
Encoding = Devoding || 1. .
; Trunsmyission I
ST 5" e of cncoded
RTET] E hinsarenin
Feature Feature Feanure (|5 Fiat
Exirncti Conver Encadi Seatuns
4 S0 d ng Decoding
Machine
®  Vision
Interface for Inberface for
NH e TR
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Response to CfE (ZJU)

» End-to-end deep learning-based image coding networks (Cheng2020’s
networks) optimized for machine vision tasks.

« The re-trained model (optimized for mAP) can achieve 22.8% BD-rate
saving compared to VTM8.2 (optimized for PSNR)

.............. [ re-trained Cheng2020's
. H . Anchor {(VTM-2.2
datsselt i Image pre- Encoder bitstream QP ( ] networks

: proccssing H EPP mAP EFF mAP
BPP [72201) [ 083601788 | 0.76517548 | 0.5556372957 | 0.76346890
2703y | 0496323715 | 074032878 | 0.4331612348 | 0.76153704

0277115735 | 0.74903207% | 0.3147077104 | 0.75533322

i . 323
|_, | Imegepost- i | - _ resalts 37(4) | 0146083233 | 0.722172818 | 0.1958046374 | 0.74696396
Decoder % ocessing  § 0| TRWCRCNN 0 sy (0073000064 | 0.672795607 | 0.1167023101 | 0.72304438

47060 | 0.035294544 | 0.566341802 0.0746458029 | 0.70362475
BD-rate - -22.B0%%

2. H. 266 ARz -2 242 (TR < i Shg: TCO04-21-0018-00-00)

H.266 Timeline

2017 2018 - 2021 2022

01 04 OF 10 01 04 OF 10 01 04 O7 10 01 04 OF 10 O1 04 OF 10 O1 04 OF 10
jCEl cP

Review CfP results FDIS

WD, T established

WD : Woerking Craft oD DIS FDIS

TM  ; Test Model

*CD : Committee Draft

*FDIS: Final Draft International Standard ITRI
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Primary design characteristics of VVC version 1

/ Coding Efficiency \ / Versatility \

Rendered “screen” content coding

. Adaptive resolution changes
~50% saving over H.265/HEVC P nang
Independent sub-pictures
Emph. HD / UHD / 8K resolutions Tiles, s.lm&_s and wavefmntst_
Emph. HDR / WCG Lgyered multlstrgam& scalabl.llt},r
Eph. 10bit Bitstream extraction and merging

360° video projection handling
Random access & splicing features

\ / \ Gradual decoding refresh /

U

Sowrce: https:\fwww.cs brandeis edul~doo/Programs/Frogram 202 1 KeynoteShde s-Sullivan. pdf

Number of JVET contributions and CEs

- JVETIEZERI=1H.266 Version 1 5tAFDISZ #RiFEE ) - B4 5H.266
Version 2HZEFEEIFESS -

« EREHAIVETEInterDigital - DolbyEIEE T s 1137 7 EICE « #HR&IFilm grain

synthesisEIHER B E
number of Gontributions number of CEs
1204 T 16 16
11000 s 4 13 13 13
] B26 1z 1
il
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600 £20 451 2
[ 5
n 260 )
200 gy 7a @3 108102 2 .
o o 0
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Explorations
» EE1 : Neural Network-based Video Coding

— Conditions for testing, training and complexity assessment
* both for individual coding tools and end-to-end architectures
— Loop filtering and super resolution methods are subject of investigation
— Understanding impact of training recognized to be important
— Main discussion topics in terms of CTC:
» Complexity reporting(kMAC/pixel, CPU runtime), memory needs
» Conducted expert viewing sessions, results shown benefit with NN-based methods

[ w108 (mapar resniution msckstnn) [wons poagtier smuion) [ eteenze Pt Resamping |

i
- - = - — -

Perpempd mettods comparsd acsrs1 YT arche
Sowrce "EE1 sedaled Repor an resulls ol remole viewing session”, Teleconlerence, JVET-WID1ES,

.

Cogsright MRI July, 2021

ECM-1.0 over VIM-11.0

All Intra Main 10 Random Access Main 10
Y U W EncT DecT Y u V EncT DecT
Class Al -5 78% 0670 1061 % 21404 206% | Class Al -1221% | -13.330%  -15.84% 27%%% 453%
Class A2 54T -7.85% =500 212% 20044 Class A2 -13.45%  -14.39% -14.09% 268% 546%

Class B S008 | T80 T8N X4l 213%  Class B -11.52% | -12.24%  -11.7%%% | 371% 481%
Class © 604% | -T43%  -T71% | 247% | 198% | Class C | -1326% | -13.23%  -13.39%  266% | 415%
Class E | -620%  -T.84%  -6.72%  251%  241%  ClassE . . .

Overall 564%  -786%  T.67%  236%  212%  Owverall | -12.51% -1315% -13.49% 2171%  469%
Class D -B6% | -5.53%  -5.56%  251% | 200%  Clas D | -1430% | -1340% -1332%  280% | 449%

Class F -10.03% | -11.63%  -12.07% | 214% 258% s F =12.13% | =13.26% -13.60%  253% 48%
Class TGM | -14.61%  -16.089%  -15.97%  213% 282%  Class TGM | -1267% | -14.71%  -14.89%  245% 255%

Low Delay B Main 10

Y u A EncT DecT
Class B 9550 | 045% | 076% | 237T% 287%
Class € -1099% | 024% | -10.94% | 251% 254%
ClassE | -922%  -10.12% B2 | 200% 241%
Overall 995% -955%  -9.T6% 131% 264%
Class -13.37% | -11.54% | -12.00% 257% 2od%
Class F -1091% | -10.19% | -10.47% | 233% 232%
Class TGM | -10.70%  -12.82% | -13.62% | 191% 186% V- R

Copyright [TRI
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