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« [TU-T SG16/Q6 Visual, audio and signal coding
e H31)—X(H.266,H.265H.264F)DENEEF=51EET.)—X(H.800,H.832%F )% 1kt
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s SEEDEE
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« JVET(Joint Video Experts Team)
e H266/VVCEH.274/VSEIDILEAR. H.265/HEVC, H.264/AVCOFEMAIAY TFH X
C SEEORA
« 518[A JVET& 4 Teleconference 2021/4/20-28
e £19[8 JVET& 4 Teleconference 2021/7/7-16

« =208 JVET& 4 Teleconference 2021/10/6-15
o 218 JVET& 4 Teleconference 2022/1/12-21



H266MH3E (1) BE Shiare

« H.266 (V1) VVC (Versatile Video Coding)
« IV a—XEITOMEEL. RV =2V ToVESD., [RFLTHERE
e 4:4:4/4:2:2(H.265(V2)DEE)
e TILFLAY (H265(V2)DHEE)
« XY=y (H265(V4)DEERE)

e H.274 (V1) VSEI (Versatile Supplemental Enhancement Information)
o EWRAN)—AIZANBIENTEHHEBIFR
e H264, H.265TI&, AnnexEL TEEREN TN =D E M I FR KL

\ 4

« H.266 (V2) 12bit-16bit EbT T RILER. &R EEDLevel DHLER
* H274 (V2) AlphaF vV /TTX/ViewlDZEDIDDFEBIIFERDIE NN
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H.266(V2) VVC Operation range extensions

s OTJFAIL
« VEADEIEBIN-TOTFAIL(V2)

e bDDYRFRY —ILIZEEIH

@

© ® O ©

« [UR— AUNT, FRILEZERD
« 8-bit, Monochrome, 4:2:2707 74
IV EB7R0N

KRR AR

sps_extended precision flag

T AT B AL ILEE
sps_reverse last sig coeff enabled flag
FA RINTA—ZEHYLGE

sps rice extension flag

TA AT A—R2EH LR
sps_persistent rice adaptation flag

BRI Xy TDTA RINTA—ZEH

sps_ts residual_coding rice present flag

H.266 (V1)

Main 10
Main 10 Still Picture
Multilayer Main 10

Main 10 4:4:4
Main 10 4:4:4 Still Picture
Multilayer Main 10 4:4:4
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H.266 (V2)
Operation range extensions

Main 12
Main 12 Intra
Main 12 Still Picture

Main 12 4:4:4
Main 12 4:4:4 Intra
Main 12 4:4:4 Still Picture

Main 16 4:4:4
Main 16 4:4:4 Intra
Main 16 4:4:4 Still Picture
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MaxTransformRange = 15
=> Max( 15, Min( 20, BitDepth +6))

maxPreExtLen = 11 (=26 - 15) => 26 - MaxTransformRange

truncSuffixLen = 15 => MaxTransformRange
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LastSignificantCoeffX = (1 << Log2ZoTbWidth ) — 1 — LastSignificantCoeffX
LastSignificantCoeffY = (1 << Log2ZoTbHeight ) — 1 — LastSignificantCoeffY
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« TNAE—FSALILER
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e H266(V1)iE£ L HEDIEZRFEI(EE: Exploration Experiment)Z& XX —k
« 20211 A&=EM5

« EE1: Neural Network—-based Video Coding
 Neural NetworklZ &k EREBEEEZRWV=AXDKRET
o IW—T T3 BEEER. AN TR A 2—F

« EE2: Enhanced Compression beyond VVC capability
o JERDFFEILY—ILDYLEE
« ECM(Enhanced Compression Model)EMEENBSRY JhNI T 7 E1ERL
o BHDECM-3.11&, H266MBRYINITFZVTIMELLEL T, IntraTi7%. Inter TiN16% D h=E
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« NNEBfR 1% : INTGA—BIRIETILR DR

« NNJL—T T 4)L%: 30k MAC(3RFE/EVEIL)DEtE=TOhIL\VERER £
o NNARZFEI: 1%L EDMRER £

BD-Rrate RA all vs kKMAC/pxl
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EE1: Neural Network—based Video Coding (&%)
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« JVET-X0140 EE1-1.4: Tests on Neural Network—-based In—-Loop Filter with
Constrained Computational Complexity (Qualcomm)
s EFLIBEmRETOAVIIBEREANT D
« OV
o« CTUBRITNNTAILADA LA THITTHL, mEEHIET scaleEHEIRET S
« HAHEE = scale * NNT4JLA + (1 - scale) * NNT(ILAAT

e 1X1 ConvZF AL TEHE=DEZBOHEIEPT(IXIEMT«IILEZDT /IDILIEE)

)+ b

3x3 conv 3x3x10xK
Leaky ReLU

1x1 conv 1x1xKxM
Leaky ReLU

1x1 conv 1x1xMxK

3x3 conv 3x3xKxK
Leaky ReLU

NxN

1x1 conv 1x1xKxM
1x1 conv 1x1xMxK
3x3 conv 3x3xKxK
3x3 conv 3x3xKxL

Y’'x4 and/or U’ +V’
64x64x2/4/6

Yx4 +U+V
(72x72x10)

Hidden lavers 11



EE1: Neural Network-based Video Coding (4 >r=F8I) SIB-IQEP

o JVETHR 51 BT D 451K
c STEEZKIBICHIR L CREBEDMERE (4> 5 THO0.4%DMHEREET. 4>
B —Tl1%0.2%DMHEEIET)
« £ S5 TH3Z%., 4 % —(RAFEE)TH1.4%LL EDMREM £

HHE
29687 MAC/pixel: 8 x 8 block

AEE

All Intra Main10 All Intra Main10

BD-rate Over VTM-11.0 NNVC BD-rate Over VTM-11.0 NNVC
Y-PSNR U-PSNR V-PSNR | Y-MSIM U-MSIM V-MSIM | EncT %T:)CJ bit DIFF Y-PSNR U-PSNR V-PSNR | Y-MSIM U-MSIM  V-MSIM | EncT %T:,CJ bit DIFF
ClassAl | -3.93% -3.10% -3.37% | -4.14% 3.10% | 211%  1845% 3% ClassAl | -3.76% -2.87% -3.21% | -4.02% -3.02% | 207%  1802% 3%
Class A2 2.43% -2.33% -2.69% | -2.48% 217%  1805% 2% Class A2 -2.09%  -191% -2.24% | -2.21% 222%  1767% 2%
Class B -2.92% -2.41% -2.57% | -2.67% 219%  1903% 2% Class B -249%  -1.97%  -2.10% | -2.32% 221%  1735% 2%
Class C -3.08% -2.48% -2.78% | -3.11% 217% 1927% 3% Class C -2.53% -1.86% -1.95% -2.59% 218% 1790% 2%
Class E 4550 -429% -353% | -4.69% -3.94% 22206 2198% 2% Class E -3.88% -3.39% -2.67% | -4.10% -3.18% 222%  2023% 3%
Overall -3.31% -2.84% -2.93% | -3.32% 217%  1927% 3% Overall -287% -2.32% -2.37% | -2.94% 218%  1809% 2%
Class D 2.98% -251% -2.73% | -2.89% 208%  1926% 2% Class D -2.47%  -2.05%  -2.08% [ -2.44% 211%  1749% 2%
ClassF | -2.22% -1.58% -1.63% | -2.34% 139%  1134% 2% ClassF | -1.82% -1.19% -1.18% | -1.90% 137%  993% 2%
Class H Class H

EE1-3.1: BD-rate gains vs complexity of NN-based intra
prediction, JVET-X0118
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EE1: Neural Network—based Video Coding (A&

« ¥ —TJHEZE(JVET-V0063)
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Random access Main10
BD-rate Over VTM-11.0 NNVC RPR with half resolution QP=22, ... 42
BD-rateb BD-rate4 92345 (piecewise cubic)
v, U v Y U v EncT | DecT
Cass Al | TangoZ2 -0.36% | -3.97% | -2.32% -0.40% | -4.92% -2.47%
4K FoodMarket4 -1.27% | 1.50% | -0.83% -1.05% | -0.25% -1.82% | 100% | 795%
Campfire -3.71% | -0.88% | -8.43% -2.48% | -0.81% -7.84%
Class A2 | CatRobotl -6.69% | -2.47% | -6.11% -4.81% | -3.85% -5.89%
4K DaylightRoad2 | -8.29% | -1.98% | -4.51% -5.82% | -2.28% -3.58% | 100% | 733%
ParkRunning3 | -3.60% | -2.81% | 3.52% -2.43% | -4.57% 1.55%
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EE2: Enhanced Compression beyond VVC capability

« ECM(Enhanced Compression Model)
- EEBDF SRS E
e H266 CHREADFEILY—ILO V—ILDOHRETHEM

Extended precision
Slice-type-based window size

ﬂ/lulti-model LM (MMLM)

Gradient PDPC
Secondary MPM -
Zr4h . N o
Reference sample interpolation and smoothing for intra-  _ ) > it | hRE S
v = e s

prediction g =11t =1t

Decoder side intra mode derivation (DIMD) * \ 4

Intra template matching FEF1b [ Dependent quantization with 8-states

Fusion for template-based intra mode derivation (TIMD) - WSS i Maximum Transform Size and Zeroing-out of
wombination of CIIP with TIMD and TM merge - Transform Coefficients

Enhanced MTS for intra coding
Secondary Transformation: LFNST extension with
large kernel

ﬂ)cal illumination compensation (LIC)

/
/
_(

Sign prediction
Non-adjacent spatial candidate
Template matching (TM) N =
Multi-pass decoder-side motion vector refinement o— 1 \I\ 7 < ALF simplification removal \
Adaptive decoder-side motion vector refinement ¥ 8 ALF with fixed filters
OBMC Filtering size
Sample-based BDOF v Classification improvement
12-tap Interpolation filter Alternative 2x2 ALF classifier
Multi-hypothesis prediction (MHP) A= =7 CCALF with long tap filter
Adaptive reordering of merge candidates with template matching (ARMC-TM) |l N 74L& Bilateral filter
Geometric partitioning mode (GPM) with merge motion vector differences (MMVD)

Bilateral inloop filter on chroma
Cross-Component Sample Adaptive Offset (CCSAO)/

Geometric partitioning mode (GPM) with template matching (TM)
Qilateral matching AMVP-merge mode

14



SHARP

ECM_31 0)'|‘$ﬁg Be Original.
ZI -7 L
e H266MWZ RV NI T 7VTMED LB
< A —— Y = —RN =
e All IntraT#96%. Random AccesstE&E T 1 5%NDFE = HIE
All Intra Main 10 Random Access Main 10
Over VTM-11.0 + VO0O56 Over VTM-11.0 + V0056
Y U V EncT DecT Y U V EncT DecT
Class A1 -6.98% -12.44% -16.63% | 311% 241% Class A1 -14.95% -16.42% -21.85% | 367% 466%
Class A2 -6.44% -13.13% -11.99% | 298% 232% Class A2 -15.84% -20.38% -20.42% | 364% 511%
Class B -6.05% -13.75% -14.21% | 338% 257% Class B -13.57% -19.94% -19.32% | 384% 493%
Class C -7.06% -10.21% -10.67% | 322% 252% Class C -15.35% -17.27% -16.98% | 387% 427%
Class E -7.58% -11.55% -12.41% | 322% 294% Class E
Overall -6.75% -12.28% -13.16% | 320% 255% Overall -14.77% -18.61% -19.42% | 377% 473%
Class D -5.86% -8.45% -8.23% | 316% 265% Class D -16.10% -17.65% -16.99% | 378% 459%
Class F -10.80% -15.69% -15.66% | 244% 298% Class F -13.54% -18.02% -17.76% | 345% 407%
Class TGM | -15.62% -18.73% -18.25% | 232% 293% Class TGM | -14.65% -18.96% -19.20% | 348% 304%
ZI\ L
e H26bMZ B NI 7HMEV TMD L 8
> A — rzanl = I — RN TIN=
e Al IntraT#925%. Random Access#E & T#38%D G E 2 Y
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« JPEGEDEH
. Q5. QB&ISO/IEC JTC 1/SC29/WG1(JPEG)EAIZDWNTH HEEREZHA

« JPEG Al

« FER—XMDEEIFEHFEILIEM . ISO/IEC 6048 JPEG Al learning—based image coding systemé&lL
TEELEFE

« 2022/1=2 &5 TIRESE(CP: Call for Proposal)

« CfP 2022/01, WD 2022/10, CD 2023, FDIS 2024

« Q6MDNew Work ItemELTITU-TTHIR#AE
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« EET: Neural Network Video Coding
« EE2: ECM(Enhanced Compression Model)

« JPEGEMEHE(QO)
« JPEG AlZQ6MNew Work ltem
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