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DO0O0O0A: 00O

JEM: joint exploration model

VVC: versatile video coding

BMS: benchmark set

MV: Motion Vector

HEVC: High Efficiency Video Coding

SEl: Supplementary Enhancement Information
VUI: Video Usability Information
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GOP: Group of Pictures

TU: Transform Unit

PU: Prediction Unit

CTU: Coding Tree Unit

CTB: Coding Tree Block

PB: Prediction Block

HRD: Hypothetical Reference Decoder
SNR: Signal Noise Ratio

CPU: Central Processing Unit

GPU: Graphics Processing Unit

CRT: Cathode Ray Tube

LCD: Liquid-Crystal Display

OLED: Organic Light-Emitting Diode
CD: Compact Disc

DVD: Digital Video Disc

ROM: Read-Only Memory

RAM: Random Access Memory

ASIC: Application-Specific Integrated Circuit
PLD: Programmable Logic Device

LAN: Local Area Network

GSM: Global System for Mobile communications
LTE: Long-Term Evolution

CANBus: Controller Area Network Bus
USB: Universal Serial Bus

PCIl: Peripheral Component Interconnect
FPGA: Field Programmable Gate Areas
SSD: solid-state drive

IC: Integrated Circuit

CU: Coding Unit
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ceding_tree( x0, y0, cbWidth, cbHeight, qgOnY, qgOnC, cbSubdiv, cqtDe | Descriptor
pth, mttDepth, depthOffser,
partldx, treeTypeCurr, modeTypeCurr ) {
if( (allowSplitBtVer | | allowSplitBtHor | | allowSplitTtVer | |
allowSplitTtHor | | allowSplitQT )
&&(x0 + cbWidth <= pic_width_in_luma_samples )
&& (y0 + cbHeight <= pic_height in_luma_samples))
split_cu_flag ae(v)
if( cu_gp_delta_enabled_flag && qgOnY && cbSubdiv <=
CuQpDeltaSubdiv ) {
IsCuQpDeltaCoded = 0
CuQpDeltaVal =0
CuQgTopLeftX = x0
CuQgTopLeftY = y0
}
if( cu_chroma_gp_offset_enabled flag && qgOnC &&
cbSubdiv <= CuChromaQpOfTsetSubdiv )
IsCuChromaQpOffsetCoded = 0
if( split_cu_flag) {
if( (allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||
allowSplitTtHor ) &&
allowSplitQT )
split_qt_flag ae(v)
if Isplit_qt flag) {
if{ (allowSplitBiHor || allowSpliiTtHor ) &é&
{ allowSplitBtVer || allowSplitTtVer))
mtt_split_cu_vertical_flag ae(v)
if{ (allowSplitBiVer && allowSplitTtVer &&
mitt_split_cu_vertical flag) ||
{ allowSplitBtHor && atlowSplitTtHor
&& 'mtt_split_cu_vertical _flag))
mti_split_cu_binary_flag ae(v)

}

if( modeTypeCondition == 1}

modeType = MODE_TYPE_INTRA

FIG. 12A
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else iff modeTypeCondition == 2) {

mode_constraint_flag

ae(v)

modeType =mode constraint flag ? MODE TYPE INTRA :
MODE TYPE INTER

}else

modeType = modeTypeCurr

1
]

treeType = (modeType == MODE_TYPE_INTRA ) ?
DUAL TREE LUMA : treeTypeCurr

if( tsplit_qt flag) {

if( MttSplitMode[ x0 J[ y0 J[ mttDepth ] == SPLIT BT VER) {

depthOffset += ( x0 + cbWidth > pic width in luma samples ) ?

X1 —x0+( cbWidth /2 )

coding_tree( x0, y0, cbWidth / 2, cbHeight, qgOnY, qgOnC,
cbSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )

ogooooan
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} else if( MuSplitMode| X0 J[ y0 Jl mttDepth | ==
SPLIT BT HOR) {

depthOffset += ( y0 + cbHeight > pic_height in luma samples)?1:0

yl =y0 + ( cbHeight/2)

coding_tree( x0, y0, cbWidth, cbHeight / 2, qgOnY, qgOnC,
cbSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )

if( y1 < pic_height in luma samples )

coding_tree( x0, y1, cbWidth, cbHeight / 2, qgOnY, qgOnC,
cbSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType )

1 else if( MttSplitMode[ x0 [ y0 J[ mttDepth ] ==
SPLIT TT VER) {

x1=x0+ (cbWidth/4)

x2=x0+ (3 * cbWidth/4)

qgOnY = qg0nY && (cbSubdiv+2 <= CuQpDeltaSubdiv )

if( x1 <pic_width in_luma samples )

coding_tree( x1, y0, cbWidth / 2, cbHeightY, qgOnY, qgOnC,
¢bSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 1, treeT'ype, modeType )

oooooaod
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} else { /% SPLIT TT HOR */

y1 =y0 + ( cbHeight /4 )

y2=y0+ (3 * cbHeight / 4)

qgOnY =qgOnY && (cbSubdiv +2 <= CuQpDeltaSubdiv )

qgOnC = qgOnC && (cbSubdiv+2 <=
CuChromaQpOffsetSubdiv )

coding_tree( X0, y0, cbWidth/ 4, cbHeight, ggOnY, qgOnC,
cbSubdiv + 2,

cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )

coding_tree( x1, y0, cbWidth/ 2, cbHeight, qgOnY, qgOnC,
cbSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType )

coding_tree( x2, y0, cbWidth/ 4, cbHeight, qgOnY, qgOnC,
cbSubdiv + 2,

cqtDepth. mttDepth + 1, depthOffset, 2. treeType, modeType )

oooood
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coding_tree( x1, yl, cbWidth / 2, cbHeight/ 2, qgOnY, qgOnC,
cbSubdiv + 2,
cqtDepth + 1, 0, 0, 3, treeType, modeType )

qgOnC = qgOnC && (cbSubdiv +2 <=
CuChromaQpOffsetSubdiv )

coding_tree( x0, y0, cbWidth, cbHeight / 4, ggOnY, qgOnC,
cbSubdiv + 2,

cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )

coding_tree( x0, y1, coWidth, cbHeight / 2, qgOnY, qgOnC,
cbSubdiv + 1,

cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType )

coding_tree( x0, y2, cbWidth, cbHeight / 4, ggOnY, qgOnC,
cbSubdiv + 2,

cqtDepth, mttDepth + 1, depthOffset, 2, treeType, modeType )

v
§

}else {

X1 =x0+ (cbWidth/2)

yl =y0 + ( cbHeight / 2 )

coding_tree( x0, y0, coWidth / 2, cbHeight / 2, qgOnY. qgOnC,
cbSubdiv + 2,
cqtDepth + 1, 0, 0, 0, treeType, modeType )

if(x1 < pic_width_in_luma_samples )

coding_tree( x1, y0, cbWidth / 2, cbHeight / 2, ggOnY, qgOnC,
cbSubdiv + 2,
cqtDepth + 1, 0, 0, 1, treeType, modeType )

if{ yl < pic_height in luma samples )

coding_tree( x0, y1, coWidth / 2, cbHeight / 2, qgOnY, qgOnC,
cbSubdiv + 2,
cqtDepth + 1, 0,0, 2, treeType, modeType )

if(y1 < pic_height in_luma samples && x1 <
pic_width in luma samples )

1
s

if{ modeTypeCur ==MODE_TYPE_ALL && modeType ==
MODE_TYPE_INTRA ) {

coding_tree( x0, y0, cbWidth, cbHeight, 0, qgOnC, cbSubdiv,

cqtDepth, mttDepth, 0, 0
DUAL_TREE_CHROMA , modcTypc )

1
s

} clsc

coding_unit( x0, y0, cbWidth, cbHeight, cqtDepth, treeTypeCurr , mode
TypeCurr )
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