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o OF 10 LtEtHH AMEH Z4 #EZ EHA[Q 1ISO 2| MPEG (Moving Picture Expert
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1.2 JVET =49 MyE FF
o JVET2 2020 & 7 & A 19 Xt 2I°I(X1| 31 X} MPEG 2|2))0jl A VVC EFE2| Final Draft
International Standard (FDIS) & 6.:.9 M 2018 & 4 & Call for Proposal 2 A|&
SFX| f 2E of Ttof| 1 &t I:H’HOI BEES AYS OFR25HES. e = FDIS: ISO W
Z=H| 2 at 370 E Ztel E8 AXet SA0f ITU L &8 EXE AL = 2021 & =0
Z|E ITU Recommendation H.266 2} ISO/IEC International Standards 23090-3 22 &

Alof E7HE A= of &EICE
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e |  Quanfizafion | |T
iction Units |
————————————
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--------
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Improved motion models In-Loop
Improved motion prediction Filter
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HEVC AV1 EVC main wvC

Recursive quad tree

bdxbd Lo 8x8

Recursive quad tree + T shapes +
4:1 rectangular

128x128 to 4x4

Recursive quad tree + binary
ternary tree (BTT)

128x128 to 4x4

Recursive quad tree + binary split
+ ternary split (multi-type tree)
(MTT)
128x128 to 4x4

T
faEE

Binary split Binary split (2 orientations) Binary split
{2 orientations) {2 orientations)
Separate chroma tree
41
rf:clangular Virtual pipeline data
(H& V) T ] units (VPDUs)
Cuad
split
[ Quad CQuad
spfit split
' I
-I;Shap,c = Ternary split Ternary split
2l i 822 Hgoh ?.X
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- WC = HEVC 7} & 36 7l &eke| =tH =
Olet HOIEl & 87712 Rzzt mEZE X[ A8 50 LIEHH AXE O|F T 20
2t BEO|OY, 6571 R E
- WC = 2BtHQI Discreet Cosine Transform 2|0 Multiple Transform Selection
(MTSE 23 U RF2ot 251 oMt 223t S59| T 0 H0|H F22t0 0|8¢
M2 HISZE  Low-Frequency Non-Separable  Transform  (LFNST)2t
Matrix-Based Intra Predication (MIP) ¥ Sub-block Transform (SBT) S0| F7t&| A

O
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- HEVC 2| A Zi(skip) & MX|(merge) EE 7|=0|M+= Extended merge prediction,
MMVD(Merge with Motion Vector Difference), SboTMVP(Subblock-based Temporal
Motion Vector Prediction), TPM(Triangle Partitioning Mode)dt CIIP(Combined Inter
and Intra Prediction) 2E7} X{EHEZ| D, AMVP(Advanced MVP) 7|=0(A=
SMVD(Symmetric MVD), AMVR(Adaptive Motion Vector Refinement)2t
BCW(Bi-prediction with CU-level Weights) 2 E7} F7HE| A S

- Cl2H 7|8 22 HEH HY 72592 DMVR(Decoder-side Motion Vector
Refinement) 5! BDOF(Bi-Directional Optical Flow) ZEE F7I5l0f W £33 &8
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« CIIP: Combined Inter and Intra Prediction

+ MMVD: Merged with MVD(Motion Vector Difference)

» SbTMVP: Sbblock-based Temporal Motion Vector Prediction)
+ DMVR: Decoder-side Motion Vector Refinement

« BDOF: Bi-directional Optical Flow

* PROF: Prediction Refinement with Optical Flow

+ SMVD: Symmetric MVD

Inter
prediction

SKIP mode

MERGE mode

Yes ubbloc| Nao (= SKIP mode + ClIP mode)
| MERGE?
Si bgl k
I ubbloc £
AFFINE i| MERGE mode No g Yes

AMVP mode [l| “(sbTMVP + T—MERGE —

|| | AFFINE MERGE)
| Reaul | No es Yes No
| PROF || smvD e |l A
moade mode || l
i Regular
i TRIANGULAR ClIP mode MMVD MERGE
mode mode mode
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ACE 25771 A EUBS LEHHCI D = = JZ. HH = 0| dR= HA
(o2 Bootgt 42 FO{Z HEZS 2|z 285IHM 223157| X 2 4
FE FOT HEZEL O B2 HEZ2[ HEAEZHZ Hde £+ gleEz FOT
HESHECI M2 HEE2| HHEAEE S WESHA X0 A 2E0M= &= ds
4 2 ap7F Z[Cioff OfX[X] ZStAE A= O & &E. MOS E==2| At0|7} 4| 7t
(CI : Confidence Interval) LHOf| E0{= ER=E T+ HCR 42 &= d&
7441 H[ 20| 35.5%0 M 47.7%= CHEF O] B HeQ ds /S QI = =+
(o] X=X
P N =}
VTM / HM Rate Diff. AMOS
DrivingPOV3 R1 0,5
DrivingPOV3 R2 -49,3% 1,0
DrivingPOV3 R3 -48,0% 0,7
DrivingPOV3 R4 -30,1% 1,7
DrivingPOV3 R5 -16,4% 0,9
Marathon2 R1 -47,7% <l
Marathon2 R2 -45,0% <l
Marathon2 R3 -43,6% <Cl
Marathon2 R4 -35,5% <Cl
Marathon2 R5 -36,7% <l
MountainBay2 R1 -48,8% <Cl
MountainBay2 R2 -47,4% -0,6
MountainBay2 R3 -47,1% <l
MountainBay2 R4 -46,3% -0,8
MountainBay2 R5 -45,7% -0,5
NeptuneFountain3 R1 -39,7% <Cl
NeptuneFountain3 R2 -27,4% 0,5
NeptuneFountain3 R3 -27,1% 0,7
NeptuneFountain3 R4 -38,5% <Cl
NeptuneFountain3 R5 -39,6% <Cl
TallBuildings2 R1 -46,0% -0,9
TallBuildings2 R2 -44,7% <Cl
TallBuildings2 R3 -43,3% <Cl
TallBuildings2 R4 -41,5% <Cl
TallBuildings2 R5 -32,6% <Cl
%8 8 VWC Y% 85 MY Zut =

- 18 8 0|A HEVC 2 VWC 7t2| MOS At0|7F 2 H|C|2| ZRE defj== LIEH
A2l 9E EH migtMo = LIEHH HEVC 2] 452 R2 HEgRH =2 HEZ
X 212217 Aol €dst Aoz JSoteE EoFs UH QEX|Me = LIELH
WC o] 452 4,000kbsp FZMNKIE 3HHO| o= HE AW HHOR B

52 LIEt= B8O Ol 70 = Mol 7|27|7F ZOtMAM ALl S715HK|

240t 4,000kbps 2| MOS T2t O] HC} 2H{Ql HEZ ¥Y0 2z

8,000kbps 2| MOS H==7} 1 HE X}O| LHX| fd=
4,000kbps Ol Al 40| ZX[0f O|=22{3{ D=0t B
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1.3 MPEG =4 /& &F

o VWCE H&ot JVET 2 ISO/IEC JTC 1 ASEe] MPEG 1t ITU-T SG 16 2= T+ & H|C|
@ IY HEF oE EHOM, o FOA ITU-T 4t5t2| Video Coding Expert Group
(VCEG)2 VC /o ol HEZ} &} St AKX A2 HHH, MPEG 2 H|C|Q O&
OlM g2 IE BFES 2YS
o MPEG UM HZEZISID RUe H|CR ZE F StLtQl ISO/IEC 23094-1 (MPEG-5)
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Pre-processing Structure Transform / Quantization Entropy Coding
ArithmeticCoding || 20 Run-level

}

- Context Modeling
SUCO T Scalar Quantization {initialization

ADCC

Inter Prediction

[ Uni/ 81 Prediction |

[ AV | Inv. Transform

Affine ] o / Inv. Quantization

MMVD

HMVP &
Skip / Merge &

DMVR

Intra Prediction

*Switchable tools
33 Prediction modes *Fallback to Baseline from Main

5 Prediction modes

Intra Block Copy

Baseline Profile
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3t5H= AMVR (AdaptiveMotion Vector Resolution) 7|&1} MMVD (Merge with
Motion Vector Difference) 7|&= 0O|8% = U2, DMVR (Decoder-side MV
Refinement)S 0| 2%

- TO) Als wige EEwe 3Y 220 37|HCt X 7|0 WE 222 0|8
4+ Qlom, BiE A4 Gy XX AUS 0|8 4 U,

- HDTF & 0|23t in-loop EEE X-83l0, DRA(Dynamic Range Adjustment) 7| s=
o| &%

o EVC 0|9l Z==nte2 FaX ot & H7F At 18 11 0ff LHEYH AN 3 HEVC CfH| <F
50% 2% 45 M BIE LEIR Yo, Holaztel TeIie FuY o I
7t ZaF 28 120 LIEFH AKX E AVC CHH| 2F 50% 2% d& 7HM=dHE LIEW D
olo
Y=
- % 130f LtEtH AVC, HEVC, EVC Hf|o| Az}l EEE#%‘, EVC 0jQl m==mel 7t9

Hln At Jdej=8 E8, 22 HEZ0 M= EVC H|o|A2tel =209l 450|
HEVC Off H|S 20% @& R A= LiEtLED Q2L =2 HEZ0|M = EVC H[0|
~2t0l ZRMYUO| 50| HEVC © 458 YXIEE ZRE YE0, 0l& O HC
Q0| DM = YO Z LIEILL= A QR EVC 7F HEVC O H|s{f 13tE H|C|L
MHl20lE O X3 212 & & US.
i HM16.20 ETM6.0 BD-rate (piecewise cubic)
SDR, Main, RA, 4K - - - - - -
QPISlice bits MOS | QPISlice bits MOS bits reduction
22 23098443 | 8.66 23 11693305 | 9.16
27 6932117 | 8.44 29 4398668 | 8.47
CatRobot -46.2%
32 3505155 | 7.56 34 2203761 7.91
37 1899506 | 5.75 39 1160625 | 5.97
27 4732382 | 8.38 29 2603829 | 8.47
32 1511056 | 6.88 35 896521 7.50
BarScene -47.9%
38 719676 4.38 41 434653 4.63
44 378746 1.44 47 244750 2.03
Class A
22 26218368 | 8.41 24 11753572 | 8.72
27 3085503 | 7.03 29 1280342 | 7.66
Dancers -60.2%
32 1036903 | 5.91 34 686214 6.56
37 560204 3.06 39 371672 3.47
24 39860381 | 9.09 26 23448296 | 8.59
. 28 17680603 | 8.28 30 10855738 | 8.47
DrivingPov -45.5%
32 9049443 | 7.47 34 5707010 | 7.66
38 3732064 | 4.19 40 2302969 | 4.97
Average -50.0%
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i JM19.0 ETM6.0 BD-rate (piecewise cubic)
SDR, Baseline, RA, 4K - - - - - -
QPISlice bits MOS | QPISlice bits MOS bits reduction
23 18249728 | 8.22 25 12647710 | 8.81
27 9427642 | 7.81 29 6650028 | 8.25
CatRobot -44.0%
32 5238860 | 5.81 35 3126513 | 5.94
39 2413263 | 2.38 43 1359661 2.66
25 10638455 | 8.19 27 5376868 | 8.34
27 5769534 | 7.66 29 3181024 | 7.69
BarScene -47.9%
32 2565515 | 5.72 34 1480618 | 6.06
39 1256031 1.91 41 687569 2.22
Class A
24 10627865 | 7.34 26 5251676 | 8.28
26 5292067 | 6.75 28 2775577 | 7.19
Dancers -52.7%
30 2485826 | 4.97 32 1358234 | 5.06
36 1301353 | 1.78 38 695513 3.44
22 62531140 | 8.66 24 44390447 | 8.72
. 26 32484781 | 8.09 28 20275946 | 8.47
DrivingPov -55.9%
31 15621178 | 5.75 34 8194473 | 6.28
37 7318298 | 3.09 40 3734092 | 4.00
Average -50.1%
—_— — o _
a3 12 eve Hjoj22Rl == uly o= ds AMld 2t

MOS

MPEG H|C|2 OZ0|A 74
20 7|= M2t LE Mt

II-O|.9}:|\9

DrivingPOV-HD

HS [0 201
0, 2020 H 10 € FDIS £ &7

13 EVC 85

diob &£ Lol HIC|Q = 7|=Ql LC-EVC & 2018
g 7|& HNoH2
7t5to 2 B3t bR 5|

=

194 4
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- LCEVC = 213 Y2 ?oiA 23 o2 12 SHYE 2 Ot MEZSH = 0|8 7|&E9
AHOE H2o15t0, O|"A R2otE Zar Sout O MEE A2 S4u9
XO|E 12 St MEAEECZ Booldtn, 0 ZutE CHA| Rl stz /&
AA T H WS MA SjAE MEAEZIOR Ho3ste AXE JHE (A8 14 &
=x)

Top Level
corrections

First Level
corrections

AVC/ HEVC/ ...

A% 14 LC-EVC QAL FX

- LC-EVCHIEAEE2 8 150 LIEH ZAME AFHO 12 sig=o] 7|2 AT
HICQ HEAEZD, 12 e g AS HEAEY 2|10 #2 did= oy
AZ HEAERCR FHE =0 S¢H2Z 7|2 AF HIEAERO| 2 85% 0|4
= XA|otH, 7|2 ASel sHEo| MHMALl Fyo| otEHo 2EHel debs O/X|s

HoR 2451 U8,

i | Anycodec LCEVC LCEVC LCEVC
H base layer, enhancement, enhanceme_nt, E decoded output,
E half resolution half resolution full resolution H full resolution

I LCEVC bitstream

- LC-EVC C[2E 182 &AM 238 7|2 AT 2Y HEAEFHI 12 s ME
HAEAER G MA sjAd: MEHAEZS Moz C|3TstD EddsH=
il |12

IOz 0. 18 160l LIEHH HXE M 7|2 HZ Y HEAERS T
21510 preliminary intermediate picture & ‘44t = 0|2 Al Ap

EAEEE CIZY3 A0kt 2H4310] preliminary output picture & ‘d-d%. 0|0
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Second layer

of Residuals

(Enhancement Combined
Preliminary f;::;:i:ij 2, Output Picture
Output Picture

First layer of

(Enhancement ™8
Preliminary - :

Residuals

Sub-Layer 1,
Intermediate Correction)
Picture

— Combined
N Y Intermediate -
Picture

Decoded

Base Picture

(Layer 0)
Temporal
Buffer

A% 16 LC-EVC C|ALH FX=

- LC-EVC o a2 7|2 RH o gd= S8 HEEE 290t 2 0|F =295t
AME Yt Aot 7|2 Aol 7|2 AST LCEVC HY HBo| xoR 253
ot Z1tE H| WS FItot=0|, XA IRl Zatof| 25tH AVC Lt HEVC 2t
HIZSHO] O 5% ME LIS M52 Hol= o2 BX|D US. (2 17 BX)

UHD LTM 4.1 (JM) vs. JM 1080p upsampled
BD-rate-PSNR BD-rate-MOS
Campfire_3840x2160_30 -4.28% 0.24%
CatRobot1_3840x2160_60 -4.07% -17.43%
AVC Ba se FoodMarket4_3840x2160_60_600 -2.66% -4.79%
Fortnite_Part1_3840x2160p60 -12.35% -8.70%
ParkRunning3_3840x2160_50 -3.64% -10.68%
Average -5.40% -8.27%
|[Experiment 2 (HM)
UHD LTM 4.1 (HM) vs. HM 1080p upsampled
BD-rate-PSNR BD-rate-MOS
Campfire_3840x2160_30 -4.12% -0.63%

H EVC Base CatRobot1_3840x2160_60 -4.57% -5.25%
FoodMarket4_3840x2160_60_600 -3.57% -0.09%
Fortnite_Part1_3840x2160p60 -14.34% -7.68%
ParkRunning3_3840x2160_50 -2.13% 0.68%
Average -5.75% -2.59%

(negative value means better compression)

2l 17 LC-EVC MS H|m
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1.4 AOM (Alliance for Open Media) =49 /L =&
&}

o 20154 M=l 017 HES S @l AOM & ¢ 3lA0 A S 282 2SEE ELE|Z}
e HORQ ZE #FElE YO E 5t o, B[54 MR200[M Ao Z=2HE
S SILIZ2 25D AS. AOM 2 137129] nt2 Y et 31 7o Z2RH BHE 7

g&of A5 (AE 18

il
P

o AOM OllM 2018 & S 7H'E 2t&ok AV1 HIC|Q FE2 20| Jie SO|E VP10, 2
A7 7 Y SO|E Daala, 2|1 A|ARZ 7 SO|E Thor 2= 2EEE| =2 2

I

ZZMEQS JV|lg52 SYoI0 MU, O 190 LIEHH AXMY 7| 2H2=2=
SdHY TS LT & ML US
- AV1 0| 7IX|& S8¢t 7| & oLl +=HHER U2 vPo o] ZHE0f JE 7|e=
O3 20 Off LIEFH AN Y F2otA 28 S dEE 12 2 E0{A F==otl
S2o YoM ARE THE 0|8510] Hedldz FAHLYSE A2
58 zo e HIEES 540 E00F ol B8R =7| X H AlZbs S 0OF ot
= 370 &% 2E8E + U= 7IEY
Founding Members
amazon Apple AI'M "cll's'.':g' facebook. Google (in/t—eD

B¥ Microsoft NETFLIX <nvibia. samsung Tencent

Promoter Members

F\\ Adobe agoraio €24 auscro AMDEV 2qteme  Amlogic
(SN DESICN EE £ BROADCOM 7= 3> BITMOVIN ' Chl

ARGONDESIEN “aD © BROADCO @EUJE 3 B VIN  Cablelabs Media”

» gfycat hulu @icve scossc () =

OPOIVCOI’T‘I 0 v-siLicon & REALTEK socionext @Silicon vimeo @ VldYO

__3!.

T XILNX®

2 18 AOM 3| AL
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Source frame

Transform Entropy Coding
(=—» DCT, ADST, > PR > Multi-symbol
: FlpADST, Identity Quantization (up to 16) —» 010101...
1:2/2:1, 1:4/4:1 LV-MAP coeff coder
b Decoder |
Quantization
(inverse)
L]
Transform
(inverse) Reconstructed
frame
>
Intra Prediction
DC, 56 directions, Smooth, y .
é_ Palette, Paeth, Filtered, Loop Filtering
Cfl, Intra block copy Deblocking, CDEF, T
Loop Restoration
~ . 2 | " :
Inter Prediction > Film Grain

Synthesis

Causal OBMC, Compound

mode, Global motion,
Inter-intra, Smooth blend,
Warped motion, Wedges
codebook, Up to 7 ref. i
Frames

|

% 19 AVl 3He| X

R ———
sasasamanai

To Refs
QutputSize

e 2
To Refs

1 Soume Size

To Decoder
Marma tive)

- AV1 0] HEots 523t 7|5 & otLtel 23382 RE& AHZE HE XS] o =0
ek HIE[2 ZEHOf =0|=7F A AXNE MEE = F==fo7| fleh 7oz
LO[=F 2 2 F2o| LO[=F MHY & #2301l F=23A| O|F CHA
F7ete 718z O 210 LEFH AN i@ =2 HIEERE R3357t 27t
s¢t2nsE 2 HES0M 2031 /US



(c) Coded at 13 112 kbps

(d) With noise synthesis at 5

799 kbps

a2 21 Av1 Z2iagel ac Aqt
- AV1 9l M2 & 22 0 LIEHH ZAXNEH HEVC 2F °H| 18t UHD ZHAElX9| A2 H
T 73% HD 2| 4% 38% O =2 ¥x E&2 LIEt = A2 E0F1 JYS. E9)
AH X0 2= HEVC ECt &5 20| &2 42 E0F1 3.
Resolution Group H A (UHD) H B (HD) H
Codec I PSNR | VMAF I PSNR | VMAF |
Sequence\BD-rate || AV VIM | AVl VIM | AVl VIM | AVI VIM |
AirAcrobalic -12.1% -25.5% | -12.0%  -28.6% \ -2.6% 21.7% | 4.2% -20.0% H
CatRobot | -62%  -38.0% | -128% -39.6% || -4.0%  -37.7% | -10.4% -412% ||
Myanmar | 43% -172% | 13% -213% | 65% -155% | 3.5% -18.6% ||
CalmingWater -15.5% -21.5% | -9.6% -18.9% -15.7%  -22.6% | -102% -19.6% H
ToddlerFountain 6.6% -187% | -2.0% -174% | 81% -182% | -3.7% -164% ||
LampLeaves | -6.8% -262% | -62% -26.1% | -2.8% -237% | -04% -24.8% |
DaylightRoad | -38% -38.0% | -124% -40.3% | -09% -37.6% | -104% -42.4% ||
RedRock | -35% -325% | -9.0% -37.9% | 08% -315% | -64% -37.7% ||
RollerCoaster -15.3%  -39.9% | -145% -41.7% || -7.9%  -38.9% | -11.5% -39.8% ||
Average -71.3% -28.5% | -8.6% -30.2% -3.8% -27.5% | -5.0% -28.9% H
2l 22 Av1 A5 H|m
- AOM 2 &Xl AV1 Q| HE 0|2 MEZ H|C|Q ZHQl AV2 BFE +01| Aot o2
= PNk Mi O, AV2 = 20234 A2 E 2HEZ 3t QO AV1 CHH| 25 ~ 30%
HEO| M5 /ME 2R St Y= Aoz A X1 QYS.

-1
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1.5 MP-AI (Moving Picture, Audio and Data Coding by Artificial
Intelligence) =Zd 7| 5

o MP-Al £ MPEG 9| 9|&0|}H Leonardo Chariglione 7t MPEG o] #EZET 0|Z0f
MPEG 2|& &2 AtYsSt 2020 H 9 & MEA HET Bzt EEIITINE Al 7|&E 0|
8% H|C|e, 2C|2 52 HE[O|C|o] & Yt MO &= #F 7iEZS 1 SEH2E 3
1A

o MP-Al & 7|&E HEZTZ TN He| BEF 7HE0| &=35t7| o #F2 2oy =
£ H%t= Framework License & A7StD 0|0 52[5t= 7| &4T ST EF 20| £H0
SIEE 8= EXS 7HX|2 US. Framework License = LEHE QI EZEO| 20| MA =
AoM XA 2odlY FHE Mot AR BE &tE = #E 7|7 Lo 2XH
ol etojilld o] AEEEE St=0 7|0 = UAS A2E O &.

o MP-Al = X 2O0tE=E HFEDl Ol0|H & M5t 2 OfO|HIEE BFES gHR 27
ArgtsE Az St a0 U2 HIDR &5 EELE= MPEG oA 7iEst EVC &
71Ut E Al 7|&2 EYOI0 EVC 2| d62 FHO He MER BES 7Lt A%} St
MPAI-EVC (MPAI Al-Enhanced Video Coding) € ME3I¥ S
- MPAI-EVC & & 23 0f LIEFH X 10 7kX|Q] HIC|R =3t 24 7|5 220

Al 7|2 N850 7|E EVC CHH| MO{k 25% O =2 &% d62 €= A2 58

I o
2 ot U3,

() anintra-picture prediction ' ) [ e j
2= - - AT SO

() AlcCross-Channel Prediction .
i | e —
() Alinter-picture Prediction ! ) had )
i | i .
{_ ) Al Probability Distribution Predict. oti d
—4 Il
(o) AITransform 1] .
— g -
{V:' Al In-Loop Filtering -
() AiPost-Loop Filterin ] :
i p g , J
— . —— :
(*') ADown and Up-samplin -
p pling
(D Al encoding optimization ; -“)
€@ imotion Estimation ' " ;
Dutput Video _ )
4 : — 1

12! 23 MPAI-EVC 72 =
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2 YL k= =4 3} Y o) W 9 A

2.1 T ARFESNA =9 HFH

o H|CQ &%= =A #Z2et #Es5te ot ME7H&52 JVET 4 MPEG H|C|2 & LY
OlM 2H, Ad¥ez 2 &S O|F11 ULt HEZO| OS5t ME7te =& X[&H
o= "7POH'_ A #EOotL e}, HQtl= 7| DMLl At HE0| MEL|= 7[ A9
A XEHo = Sot6tn Qo defL, ofFs5| & 2d 2|He HoM= Etw ©
=7t=0f His SME 20| QUCE ot HE= vWC ol BESHZL otHE T Z0|H AIE
OlM AHG =E& EXF1 =0 o= M7= 39 YFEQ 5 ol X2 U0
2435 Mo 32 EoF10 Ut

Title Chairs

Project management (AHG1) J.-R. Ohm, G. J. Sullivan  (co-chairs)

Draft text and test model . . .

algorithm description editing \B;V Broi?, SJ(' Chen (ﬁ:q-chalrs), J. Boyce, S. Kim, S. Liu, Y.-K.

(AHG2) ang, Y. Ye (vice-chairs)

Test model software development
(AHG3)

F. Bossen, X. Li, K. Siihring  (co-

chairs)

Test material and visual

assessment (AHG4)

T. Suzuki,
Norkin, J. Ye (vice-chairs)

M. Wien (co-chairs), V.

Baroncini, R. Chernyak, A.

Memory bandwidth consumption of
coding tools (AHGY)

R. Hashimoto (chair), T. Ikai, X
(vice-chairs)

Li, D. Luo, H. Yang, M. Zhou

360° video coding tools, software | J. Boyce and Y. He (co-chairs), K. Choi, J.-L. Lin, Y. Ye
and test conditions (AHG6) (vice-chairs)

Coding of HDR/WCG material | A. Segall (chair), E. Frangois, W. Husak, S. Iwamura, D.
(AHG7) Rusanovskyy (vice-chairs)

Layered coding and resolution

adaptivity (AHGS)

S. Wenger and A. Segall
McCarthy, Y.-C. Sun, P. Topiwala,

(co-chairs), M. M. Hannuksela, Hendry, S.

M. Zhou (vice-chairs)

Neural networks in video coding
(AHGY)

S. Liu and Y. M. Li (co-chairs),
Wang, P. Wu, H. Yang (vice-chairs)

B. Choi, K. Kawamura, Y. Li, L.

Encoding
(AHG10)

algorithm  optimization

A. Duenas, A. Tourapis
Sjoberg, J. Le Tanou, J.-M. Thiesse

(co-chairs), S.

Ikonin, A. Norkin, R.
(vice-chairs)

Screen content coding (AHGI11)

S. Liu (chair), J. Boyce, A.
(vice-chairs)

Filippov, Y.-C. Sun, J. Xu, H. Yang

High-level parallelism and coded
picture regions (AHG12)

S. Deshpande (chair), M. M.

Hannuksela, R. Sjoberg, R. Skupin,
W. Wan, Y.-K. Wang S. Wenger (vi

ice-chairs)

Tool reporting procedure (AHG13)

W.-J. Chien, J. Boyce (co-chairs),
Chernyak, K. Choi, R. Hashimoto,
Liao, S. Liu (vice-chairs)

W. Chen, Y.-W. Chen, R.
Y.-W. Huang, H. Jang, R.-L.

Operation modes for low latency
support (AHG14)

J.-M. Thiesse (chair), S.
R. Sjoberg, A. Tourapis (vice-chairs)

Deshpande, A. Duenas, Hendry, K. Kazui,

Quantization control (AHG15)

R. Chernyak (chair), E. Frangois,
Segall (vice-chairs)

C. Helmrich, S. McCarthy, A.

Implementation studies (AHG16)

M. Zhou (chair), J. An, E. Chai,
X. Xiu (vice-chairs)

K. Choi, S. Sethuraman, T. Hsieh,

R. Sjoberg, J. Boyce (co-chairs),

S. Deshpande, M. M. Hannuksela,

High-level syntax (AHG17) R. Skupin, A. Tourapis, Y.-K. Wang, W. Wan, S. Wenger
(vice-chairs)
Lossless and near-lossless coding | T. Nguyen, T.-C. Ma (co-chairs), M. Ikeda, S. Iwamura, H. Jang,

tools (AHG18)

X. Zhao (vice-chairs)
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