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1. HE|E

ITU-T VCEG(Q6/SG16)1t ISO/IEC MPEGUTC 1/SC 29/WG 11)2| &= ElQl JVET(oint Video Experts
Team)= 7|E2| %4 H|C|R &= HZFQl HEVC(High Efficiency Video Coding)/H.265EC} 2
Hi O|&to| 2= H&58 SEZE o MZ2 BEFQl VV(C(Versatile Video Coding) EE3IE Tl
St UL WCE UHD(Ultra HD)2| 1ot& T OfL|2t 3602 HHe =™ X HDR(High
Dynamic Range) & LIt HICIRE Xz UHFY = Us AMO #F HC A
HZEOZ 7|CjE|1 QArt

JVETE 20183 43 H[10Xt AHC[oflo]1n |20 M 7|=M et (CP: Call for Proposal)2| S&
7|4 7l B7E AEHLZR HESE =400 M12% Ot 2lo0|A 7= EA
(Exploration) THAIS] A|HZHQI JEM(Joint Exploration Model)2| 7|&ZHS S st YA AlE
SHHOIAE BMS(Benchmark Set)2| LF HYI|EE VWC A[FZE VIM3(Test Model of
WQOL=2 jtHE'U\|9|'31 2= 452 BUSRCE M14A MUt 2[eloM= wDset AlFZ™
VIM5S HZHSHRICE WD5/VTM52 HEVCR| 28 MY |=S 7|Hte = QTBTTT(Quadtree, Binary
Tree and Ternary Tree)2| =& &, PDPC(Position Dependent intra Prediction Combination),
MRL(Multi Reference Line intra prediction), MIP(Matrix-weighted Intra Prediction), MMVD
(Merge with MVD), Affine MC(Motion Compensation), BDOF(Bi-Directional Optical Flow),
DMVR(Decoder-side Motion Vector Refinement) S Ct¥st 7|22 FHEQUACEH 00 11749
CE(Core Experiment)& &7dstn dy7[&o| F7MHQ d& & U ZHHIE fIot =HO|
ALED ACE

Ol HM15XF OfE|E2|(Gothenburg) 2|2|0M= X 2ol AFE CEQ| 21t HEE HIE
S22 VIMs50| 2R fzet Y|l xHet J|gE KESe viMell ?f#=|Z=KCD:

C

Committee Draft, ISO/IEC CD 23090-3)2 2ZtSIQUCE FItAQl 7|2 x(H3t H M&s M
fIot 8712 CEE HISIRUCt XEl=l 7|52 Zger O/ 2[oo| AItZ vvC CD7} &ZtHE

N
e
lo

oz MEE HCR IH HFEO| WMHHJ[&0| OFRZ| THAO O|2FCD FI7tXQ
XHEd ot A xHEY T|=o| £ st
FDIS(Final Draft IS) 7 2020 7&0| 2t2st7|=2 2L7HO| YAZO w2t mEet MW HF
7t&3tE Aoz Holrt
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2. 8 2ol Y&

2.1 CD 27t

X 14X MUHE 2|7tk =2 o
2ol M= CD Eit2 QIsl 2 7|=2 Chesl SEHE A4 8 SEQO/AZEQY fAHS
D2{gk M3kt HLS(High Level Syntax) 7|&0] SHMLZ =9|%|Y
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2.2 K| 39| AIHCD/VTM6) WC Hs

CfP SES AIFRE 7|&9 EIt X ZE WEE AN HEVCe YR Sy 7| 7|He=z
QTBTTT, PDPC, MRL, MIP, Affine MC, BDOF, DMVR S°| Ct¥st 7|=0| REHZ|ACE  JVET
= Kl 43 14X FUbt 219 AntE UZHE wDset A|FZ2E VIMSE 7|BtCE O|# 15X}
3lo| ZItE HtYSH CD(Draft6)2t VIM6S A ZO0| 2ZHsIRACE €D & VIM62 7|&E %4 &
Z0l HEVCECLH oI Z(RA, Random Access) ZEOAM 2 35%0| HE HZto| AMGst M&
2 ECHHM16.20 CHH| AIAIl Intra) 24.23%%, RA 34.76%, LDB(Low Delay B)

1> ZX). VIM3 0|2 HM16.20 CHH| wCo| F8 R 33t E9| dststs <& 2> &
Ct. VIM5 CHH| CD2| 223t d52 <H 3>1t 220 Al 25%, RA 24%, LDB 1.2%2| HE
2L ds/idde 2ol QUL D O/ 2[00 SEA2= CHROT =8k 4z 25t

=
O RA 7%, Al 22%2| £33} AlZt thx ZtE AQULCH

N

A
Fl

<® 1> HEVC(HM16.20) tjd] VTM6.09] 45

vs HM16.20 | Y BD-rate | Enc. time | Dec. time
Al -24.23% x27.16 x1.87
RA -34.76% x9.54 x1.67
LDB -25.25% X7.64 x1.43

<® 2> VIM3oA] VTM6 Ato]Q] ZQ H353} 7]a d5(vs HM16.20)

RA tool off test, (Y BD-rate)
Abbreviation VTM3 VTM4 VTM5 VTM6
CST 0.74% 1.25% 1.47% 0.14%
DQ 1.39% 1.36% 1.24% 1.71%
CCLM 4.09% 4.20% 4.00% 0.90%
MTS 1.25% 0.80% 0.36% 0.33%
ALF 3.61% 3.73% 4.79% 4.91%
AFF 2.42% 2.46% 2.38% 2.53%
SbTMVP 0.52% 0.43% 0.40% 0.43%
AMVR 0.98% 1.13% 1.14% 1.05%
TPM 0.43% 0.43% 0.41% 0.35%
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BDOF 1.02% 0.63% 0.66% 0.78%
ClIP 0.43% 0.51% 0.31% 0.38%
MMVD 0.81% 0.52% 0.59% 0.58%
BiCW 0.48% 0.45% 0.45% 0.43%
MRLP 0.24% 0.18% 0.16% 0.20%
IBC 0.07% 0.00% 0.05% -0.01%
ISP 0.24% 0.12% 0.13%
DMVR 0.80% 0.87% 0.82%
SBT 0.33% 0.33% 0.41%
LMCS 0.62% 0.57% 1.39%

<® 3> VTM5.0 tjd] VTM6.09] 4=

vs VTM4.0 Y BD-rate | Enc. time | Dec. time
Al -1.43% x0.78 x1.0
RA -2.30% x0.93 x1.02
LDB -0.74% x1.05 x1.11
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CD/NVTM6.0 THEY DJ|=
* Loop filters
— JVET-00061 Sub-sample MV threshold
— JVET-00159 Deblocking tC table defined for 10-bit video
— JVET-00637 Chroma gradient computation
— JVET-00060 Deblocking at 4x4 block boundaries
— JVET-0O0090 Alternative chroma filters + CTU chroma filter selection
— JVET-00064 Modification of clipping value signalling
— JVET-00216 Modification of ALF coefficient signalling
— JVET-00246 Save signalling of APS index
— JVET-00625 Always apply virtual padding at bottom CTU boundary
— JVET-00662 Modified ALF filtering for Slice/Tile/virtual boundaries
— JVET-00669 Simplification of ALF Coefficient Signalling
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- JVET-00428
- JVET-01109
- JVET-00272
* Transform

— JVET-00094
- JVET-00472
— JVET-00368
- JVET-00529
- JVET-00219
- JVET-00213
- JVET-00294
— JVET-00294
- JVET-00541
— JVET-00474
— JVET-00545
— JVET-00357

LMCS related clean-ups
Unification of chroma residual scaling
Simplified inverse luma mapping

Simplification of 48x16 LFNST matrices

LENST index signalling depends on last position
Disable LEFNST for non-DCT2 MTS candidate
Disable LFNST and MIP for implicit MTS

LENST transform set selection for a CCLM

Limit LENST up to max TU size

Context modelling for MTS index

Context modelling for signalling MTS index

Decouple intra transform selection from inter MTS flag
MTS for IBC

Configurable maximum transform size

Maximum TU size for chroma format 4:2:2 and 4:4:4

* Intra prediction and mode coding

- JVET-00078
- JVET-00258
- JVET-00162
- JVET-00455
- JVET-01170
- JVET-01124
- JVET-00053
- JVET-00050
- JVET-O0106
- JVET-01136
- JVET-00315
- JVET-00525
- JVET-00277
- JVET-00341
- JVET-00364
- JVET-00426
- JVET-00502
- JVET-00640
- JVET-00651
- JVET-00655
- JVET-00925
* Quantization:

- JVET-00046
- JVET-00267
- JVET-00919
« CABAC

- JVET-00052
- JVET-00105
- JVET-00122
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Single HMVP table inside shared merge list region for IBC
Disabling IBC for chroma in case of dual tree

IBC mvp flag conditioned on MaxNumMergeCand > 1
Number of IBC merge candidates independent for P/B slices
Bitstream conformance with a virtual IBC buffer concept
CCLM restrictions for dualtree to reduce latency

Base palette mode for 4:4:4

Small chroma block size restrictions for shared tree

4xN prediction regions for 4xN and 8xN ISP-coded blocks
Unified TS and BDPCM signalling

Intra prediction mode alignment for BDPCM

Remove PCM

Small blocks (4x4, 4x8, 8x4) are not smoothed for all angles
Always apply ‘DCT-IF’ interpolation to ISP

Intra prediction simplifications

MRL reference samples for DC

Signal all 67 intra modes for ISP + apply PDPC
MinCbSize >= 8

Chroma DM mode is planar in case of IBC

Wide-angle in chroma intra angle mapping table for 4:2:2
MIP 8-bit coefficient and simplifications

CU > 64x64, always send cu_qgp_delta in first TU
Use inter matrices for IBC
QP clipping in scaling process for transform skip

TB-level constraints on context-coded bins
Joint chroma residual coding with multiple modes
Sign, level, and bitplane coding for TS residual




— JVET-00623 3-pass residual coding for transform skip

— JVET-00409 Exclude coded_subblock flag in TSRC ctx coded bin count

— JVET-00193 Ctx derivation of coded block flag

— JVET-00617 Context model reduction for sig_coeff_flag

— JVET-00543 Disallow joint chroma coding for non-l CUs

— JVET-00376 High-level flag for joint chroma coding

— JVET-00085 CABAC init

* Inter prediction:

— JVET-00057 Half-pel AMVR extension with alt. IF

— JVET-00070 Affine prediction refinement with optical flow

— JVET-00594 Prediction sample padding unification for BDOF and PROF

— JVET-00570 Unified gradient calculations

— JVET-00055 BDOF 4x4 early termination threshold

— JVET-00108 disabling DMVR and BDOF for CIIP

— JVET-00504 Flag to disable DMVR and BDOF at slice level

— JVET-00634 Unify allowed DMVR and BDOF block sizes

— JVET-00681 Disabled DMVR, BDOF and BCW for CIIP

— JVET-00590 modified SAD for the center coordinate in DMVR

— JVET-00297 Simplification for DMVR padding process

- JVET-00265 MV storage in TPM

- JVET-00249 Change merge mode flags syntax tree

— JVET-00220 max. num. of subblock merge cand. Signalling

— JVET-00163 Remove switching between LO and L1 for temporal MV

— JVET-00164 remove spatial AMVP cand scaling

— JVET-00438 SPS affine AMVR control flag

— JVET-00366 copy BCW index from first spatial affine merge candidate

- JVET-00567 SMVD value range

— JVET-00284 condition sym_mvd_flag on mvd_I1_zero_flag

— JVET-00414 SMVD only for STRPs

— JVET-00572 Add missing initialization

— Plenary: Extend MVD range to [-2*7, 2*M7-1]

— JVET-00304 Simplification of BDOF

— JVET-0O1140 Unified syntax on DMVR and BDOF flag

— JVET-00594 Align subblock padding BDOF/PROF

 Partitioning:

— JVET-00616 Do not signal SH chroma tool flags in case of 4:0:0

— JVET-00194 Store parameters for separate trees

— JVET-00526 Increase Min CTU size to 32x32

* High level syntax:

— JVET-00622 Update BT.2100 references and ICTCP HLG equations

— JVET-00181 nonref_flag, in the slice header, unconditioned

- JVET-O0138/JVET-0O0141/JVET-0O0394 regional boundaries as picture boundaries,
lowlevel processing

— JVET-00555 Signalling sub-picture location and size in the SPS

— JVET-00141 Flags for sub-picture boundaries on loop filter disabling

— JVET-01164 Specification Text for Reference Picture Resampling
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— JVET-00236 signal num_tiles_in_pic_minus1

— JVET-00041 frame-field information SEI message

— JVET-00042 pic_struct into separate elements

— JVET-00044 Signalling of sub profiles

— JVET-00148 Active entries in RPL 0 constraint for P/B

- JVET-00244 Weighted prediction enabled flags in SPS

— JVET-00151 no_output_of prior_pics_flag for CRA and GRA pictures
— JVET-0O0154 Annex B on byte stream format

— JVET-00176 move slice_pic_order_cnt_Isb in sequence header

— JVET-00178 sps_sub_layer _ordering_info_present flag dependency
— JVET-00201 recovery_poc_cnt coded using ue(v) instead of se(v)
— JVET-00234 slice header extension mechanism

— JVET-00238 sps_or_slice flag in SPS

— JVET-00241 Reference picture handling bug fixes

— JVET-00147 Set of constraints on IRAP, RASL, and RADL pictures
— JVET-01159 Scalability for VVC

— JVET-00299 Moving of scaling list matrices from SPS to APS
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Promising Fields

* Low level coding tools

— Numerous cleanups, simplifications in all aspects

- Coding up to lossless

+ Generally, design aspects of hardware and software implementability more important
than additional coding gain

— 64x64 virtual processing unit (not specified, but enabled)
- memory bandwidth

- pipeline latency

* High level syntax

— Subpictures, tiles, slices

— Header information, Random access mechanisms

- Reference picture signalling and buffer management

- Reference picture resampling

- Layers

— Decoder capability signalling

olg{et F7HH0Ql 7|= HndE X MEI|s MFS St o2 227X T2 otzfel 8
el CEE HHSIRCt £9|, HLSQE Zt&SI0 Sub-Picture, Tile, Slice, Brickdt €2 H|C|Q &
&, Random Access Mechanism, Reference Picture Resampling S0l Cist =9|7t TR
o Olo CHYH 7t Q1 HES /50l CE1, CE27 &7 &[T
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Core Experiments

+ CE1: Reference picture resampling filters
+ CE2: Gradual decoding refresh

+ CES3: Intra prediction and mode coding

+ CE4: Inter prediction

+ CE5: Loop filtering

+ CE6: Transforms and transform signalling
+ CE7: Quantization and coefficient coding
+ CE8: Screen content coding tools
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XM BICIR Root #F 7|2 BMSIE JVETOHA 2018H 43 220 CfP SH 7=
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Slice, Brickmt Z2 H|C|2 £%, Random Access Mechanism, Reference Picture Resampling
2| HLSE ez TdE A=z THECLE Ol 2oiM XEHe Rost & 452 4

¢t 87ile] CEE 285t OfE 2lQlo 1 ZtE
S 7

BEoh S 25t0 18 7HQ| Ad-Hoc d&2 ZMSIRACE

X Cpo| T Zupdss = W vweel BEEsts SEE of 28 458 =28 24
2 = AS ALz HOQILh E7|, o 2|29 212 VWC CD7F HUEC2ZM MZ2 H|LR
34 mEo 2 HYy7|zo BE=Ut OtF2| THAO O|=X{CH £t FDISE 2020E 7&0
2=2oP7|2 LFO| FAY met BEet TH0| S JtEstE Aoz E2QInh MaEtA A
7ol #HO 7|2E o #EV e W AHE =HEE o OpR2] 0| HE XY A2
2 2o, M= 7|, 72, Cist SOAM T BEEME XHA 20| ALES
&g A2z o¢Ert

® ' I(T Standard Weekly 21|947= @ 7



