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good
coding_unit( x0, y0, cbWidth, cbHeight, cqtDepth, treeType, modeType ) { HRT
chType = treeType == DUAL TREE CHROMA ?1:0
if( slice_type !=1]|sps_ibc_enabled flag) {
if( treeType 1= DUAL_TREE_CHROMA &&
((!(cbWidth == 4 && cbHeight==4) &&
modeType I=MODE TYPE INTRA) ||
('sps_ibc_enabled flag && cbWidth <= 64 && cbHeight <=64)))
cu_skip_flag| x0 ][ yO | ae(v)
if( cu_skip_flag[ x0 ][ v0 ] ==0 && slice_type =1 &&
!(cbWidth = =4 && cbHeight ==4) && modeType ==MODE TYPE ALL)
pred_mode flag ae(v)
if( ((slice_type ==1&& cu_skip flag[ x0 ][ v0]==0)]|
(slice_type !=1&& ( CuPredMode[ chType ][ x0 ][ y0 ] = MODE_INTRA | |
(((cbWidth ==4 && cbHeight==4) | | modeType ==MODE_TYPE_INTRA)
&é& cu_skip flag[ x0][y0]==0)))) &&
cbWidth <= 64 && cbHeight <= 64 && modeType !=MODE_TYPE INTER &&
sps_1bc_enabled flag && treeType = DUAL TREE CHROMA )
pred_mode_ibc_flag ae(v)
¥
if( CuPredMode[ chType |[ X0 ][ yO ] == MODE_INTRA && sps_palette_enabled flag &&
cbWidth <= 64 && cbHeight <= 64 && cu_skip flag[ x0 |[y0 |==0 &&
modeType != MODE_TYPE INTER && ( ( ¢cbWidth * cbHeight ) >
(treeType != DUAL_TREE_CHROMA ? 16 : 16 * SubWidthC * SubHeightC ) ))
pred_mode_plt flag ae(v)
if( CuPredMode[ chType |[ X0 |[ yO ] == MODE_INTRA && sps_act_enabled flag &&
treeType = = SINGLE TREE)
cu_act_enabled_flag ae(v)
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1f( CuPredMode[ chType |[ x0 ][ yO | ==MODE_INTRA | |
CuPredMode[ chType |[ x0 ][ yO ] ==MODE PLT) {

} else if( treeType != DUAL_TREE_CHROMA ) { /* MODE_INTER or MODE_IBC */

if( cu_skip flag[ x0 ][ y0]==0)

general_merge_flag[ x0 ][ y0 |

ae(v)

if( general merge flag[ x0][y0])

merge_data( x0, y0, cbWidth, cbHeight, chType )

else if( CuPredMode[ chType |[ x0 ][ yO | == MODE IBC) {

mvd_coding( x0, y0, 0,0)

1f( MaxNumIbcMergeCand > 1 )

mvp_l0_flag| x0 |[ yO ]

ae(v)

if( sps_amvr_enabled flag &&
(MvdLO[x0 J[yO ][ 0] !=0| | MvdLO[x0 J[y0 ][ 1] !=0))

amvr_precision_idx[ x0 ][ y0 |

ae(v)

}else {

if( slice_type==B)

inter_pred_ide[ x0 ][ yO |

ae(v)

if( sps_affine_enabled flag && cbWidth >= 16 && cbHeight >=16) {

inter_affine_flag[ x0 |[ yO |

ae(v)

if( sps_affine type flag && inter affine flag[ x0 ][ yO | )

cu_affine_type_flag| x0 |[ yO ]

ae(v)

1
{]

if( sps_smvd enabled flag && !mvd 11 zero flag &&
inter_pred_ide[ x0 ][ yO ] ==PRED_BI &&
linter_affine flag[ x0 ][ yO ] && RefldxSymL0 >—1 && RefldxSymL1>-1)

sym_mvd_flag[ x0 ][ yO |

ae(v)

if(inter_pred_ide[ x0 ][ yO ] '=PRED_L1) {

if( NumRefIdxActive[ 0 ] > 1 && !sym_mvd_flag[ x0 ][ vO ])

ref_idx_10[ x0 ][ yO |

ae(v)

mvd_coding( x0, y0, 0, 0)

if( MotionModellde[ x0 J[ yO ] >0)

mvd_coding( x0,y0, 0, 1)
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if(MotionModellde[ xO [[ yO | > 1)

mvd_coding( x0,v0,0,2)

mvp_l0_flag| x0 ][ yO |

ae(v)

i
) else {

MvdLO[ x0 ][ yO ][ O]

0

MvdLO[ x0 ][ yO ][ 1]

0

k8
s

if(inter_pred_ide[ x0 ][ vO ] I=PRED _LO) {

if( NumRefldxActive[ 1] >1 && Isym_mvd_flag[ x0 ][ y0 ])

ref idx_11[ x0 ][ y0 ]

ae(v)

if(mvd_11_zero_flag && inter_pred_ide[ x0 ][ yO ] ==PRED BI ) {

MvdL 1] x0 ][ y0 ][ O

MvdL1[ x0 ][ vO ][ 1

MvdCpL 1 x0 ][ yO

MvdCpL1[ x0 ][ yO

MvdCpL1[ x0 ][ yO

MvdCpL1[ x0 ][ yO

MvdCpL1[ x0 ][ yO

[
[
[
[
[
[

MvdCpL1[ x0 ][ yO

S
}else {

if(sym mvd flag[ x0 ][ vO]) {

MvdL1[x0 ][ vO ][ 0] =—MvdLO[ x0 ][ YO ][ 0]

MvdL1[x0 [ yO ][ 1]=-MvdLO[ x0 |[yO ][ 1]

+else

mvd_coding( x0, y0,1,0)

1f( MotionModellde[ x0 ][ yO 1> 0)

mvd_coding( x0,v0, 1, 1)

if(MotionModellde[ <O [[yO ] > 1)

mvd coding( x0,v0,1,2)

;

mvp_l1_flag[ x0 ][ yO ]

ae(v)
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o §
} else 1

MvdLI[x0[yO][0] =0

MvdLI[x0][yO][1]=0

v
¢

if{ (sps_amvr _enabled flag && inter affine flagf x0 J[y0 ] = =0 &&
(MvdLO[x0 J[y0][0] 1= 0| | MvdLO[x0 J[y0 ][ 1] I=0] |
MvALI[x0 ][ Y0 J[ 0] !=0 || MvdLI[x0 ][ y0][1]!=0)) ||
(sps_affine_amvr enabled flag && inter affine flagf x0 [[ y0 ] = = | &&
(MvdCpLO[ x0 ][ y0 ][0 ][ 0] I= 0| | MvdCpLO[x0 ][0 J[0][ 1] !=0] |
MvdCpLI[x0 ][0 ][0 ][0 ] != 0| | MvdCpLI[x0 ][0 ][0 ][ 1] !=0] |
MvdCpLO[x0 ][ y0 ][ 1][0] 1= 0| | MvdCpLO[x0][y0 ][ 1][ 1] =0 ||
MvdCpL1[x0 ][0 ][ 1][0] != 0| | MvdCpLI1[x0][y0 ][ 1][ 1] !=0]
MydCpLO[x0 J[y0 ][ 2 ][ 0] I= 0| | MvdCpLO[x0 ][ y0 ][ 2 ][ 1] =0 |
MvdCpLI[x0 ][Y0 ][2][0] 1= 0| | MvdCpL1[x0][y0 ][ 2][1]!=0)) {

amvr_flag[ x0 ][ y0 | ae(v)
ift amvr_flagf x0 ][ y0 ] )
amvr_precision_idx[ x0 [[ y0 | ae(v)
}
if( sps_bew_enabled_flag && inter_pred ide[ x0 ][ yO ] ==PRED _BI &&
luma_weight 10 flag[ ref 1dx 10 [ x0][y0]]==0&&
luma_weight 11 flag[ ref idx 11 [x0][y0]]==0&&
chroma_weight 10 flag[ ref idx 10[x0][y0]]==0 &&
chroma_weight 11 flag[ ref idx 11[x0][y0]]==0&&
cbWidth * cbHeight >= 256 )
bew_idx[ x0 |[ yO | ae(v)
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IBC _
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good
7 7 4 Y AMVR %3 % | amvr_precision_idx @ ¥ ¥ O3 FF =17

amvr_precision_idx O
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gooono
BXREE BXER NAFY¥—vav
W AJIRT X — &
coding_tree( ) split_cu_flag FL cMax =1
split_qt_flag FL cMax =1
mtt_split_cu_vertical flag | FL cMax =1
mtt_split cu binary flag FL cMax = 1
mode_constraint_flag FL cMax =1
coding_unit( ) cu_skip flag[ ][ ] FL cMax = 1
pred_mode_ibe flag FL cMax =1
pred_mode_plt flag FL cMax = 1
cu_act_enabled flag FL cMax =1
pred_mode _flag FL cMax = 1
intra_bdpem_luma_flag FL cMax =1
intra_bdpem_luma_dir fla | FL
cMax =1
g
intra_mip_flag[ ][ ] FL cMax = 1
intra_mip_transposed_flag | FL
cMax =1
L]
B cMax = (¢cbWidth = =4 && cbHeight ==4) ? 15 :
intra_mip_mode| | | (((cbWith==4 || cbHeight ==4) | | (¢cbWith==
&& cbHeight==8))?7:5)
intra_luma_ref idx[ ][ ] TR c¢Max = 2, cRiceParam =0
intra_subpartitions_mode_ | FL
cMax = 1
flag
intra_subpartitions_split f1 | FL
cMax =1
ag
intra_luma mpm flag[ |[ ] | FL cMax = 1
intra_luma_not_planar_fla | FL
cMax =1

el

gooooon

10

20

30

40

50



(27)

JP 7629029 B2 2025.2.12

goooao
intra_luma_mpm 1dx[ ][] | TR cMax = 4, cRiceParam = 0
intra_luma_mpm _remaind | TB Max = 60
er[ ][]
intra_bdpecm_chroma_flag | FL cMax =1
intra_bdpem_chroma_dir_ | FL Mo = 1
flag
cclm_mode_flag FL cMax =1
cclm_mode_idx TR cMax = 2, cRiceParam = 0
intra_chroma_pred_mode | 9.3.3.8 | -
general_merge flag[ ][ ] FL cMax = 1
inter_pred_ide[ x0 ][ yO ] 9.3.3.9 | cbWidth, cbHeight
inter_affine flag[ ][ ] FL cMax =1
cu_affine type flag[ ][ ] FL cMax =1
sym_mvd_flag[ ][ ] FL cMax =1
ref_idx 10[ ][] TR cMax = NumRefldxActive[ 0 ] — 1, cRiceParam =0
mvp_10_flag[ ][ ] FL cMax =1
ref idx 11[ ][] TR cMax = NumRefldxActive[ 1 | — 1, cRiceParam =0
mvp_11 flag[ [ ] FL cMax =1
amvr_flag[ ][ ] FL cMax =1
TR cMax = (inter_affine flag==0 &&
amvr_precision_1dx|[ |[ | CuPredMode[ 0 [ x0 [[ vO J!=MODE IBC)?2:1,
cRiceParam =0
ooooon
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amvr_precision_idx[ |[ ] Table 89 0.1 2.3 4.5
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residual_coding( x0, y0, log2 TbWidth, log2 TbHeight, cIdx ) {

b T

p={111}

if( sps_mts_enabled flag  && cu sbt flag && cldx
log2TbWidth = =35 && log2TbHeight <6 )

0 &&

log27Z0TbWidth = 4

else

10g2Z0TbWidth = Min( log2TbWidth, 5)

if( sps_mts_enabled flag  && cu_sbt flag && cldx
log2TbWidth <6 && log2TbHeight ==5)

0 &&

log27Z0TbHeight = 4

else

log270TbHeight = Min( log2TbHeight, 5 )

if( log2 TbWidth > 0 )

last_sig_coeff x_prefix

ae(v)

if( log2TbHeight > 0 )

last_sig_coeff y_prefix

ae(v)

if(last_sig_coeff x prefix >3)

last_sig_coeff x_suffix

ae(v)

if(last_sig coeff y prefix >3)

last_sig_coeff y_suffix

ae(v)

log2TbWidth = log2ZoTbWidth

log2TbHeight = log2Z.0TbHeight

remBinsPass] = (( 1 << (log2TbWidth +1og2TbHeight )) * 7) >> 2

log2SbW = ( Min( log2TbWidth, log2TbHeight ) <2?1:2)

log2SbH = 1log2SbW

if( 1og2TbWidth + log2TbHeight > 3 )

if(log2 TbWidth <2 )

log2SbW =1og2TbWidth

log2SbH = 4 — log2 SbW

} else if( log2 TbHeight <2) {

log2SbH = log2TbHeight

log2SbW =4 — log2SbH
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numSbCoeff =1 << (1og2SbW +1og2SbH )

lastScanPos = numSbCoeff

lastSubBlock = ( 1 << (log2TbWidth + log2 TbHeight — (1og2SbW +10og2SbH ) ) ) — 1

do {

if( lastScanPos ==0) {

lastScanPos = numSbCoeff

lastSubBlock— —
H
lastScanPos— —
xS = DiagScanOrder| log2TbWidth —1og2SbW ][ log2TbHeight — 1log2SbH |
[ lastSubBlock ][ 0 ]
yS = DiagScanOrder[ log2TbWidth — 1og2SbW ][ log2TbHeight —log2SbH |

[ lastSubBlock ][ 1]

xC = (xS << 10g25bW ) + DiagScanOrder[ 1log2SbW ][ log2SbH ][ lastScanPos ][ 0 ]

yC = (yS <<log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH ][ lastScanPos ][ 1 ]

}+ while( ( xC !=LastSignificantCoeffX ) | | ( yC != LastSignificantCoeftY ) )

if( lastSubBlock == 0 && log2TbWidth >= 2 && log2TbHeight >= 2 &&
ltransform_skip_flag[ 0 ][ yO ][ cldx | && lastScanPos >0 )

LfnstDeOnly =0

if( ( lastSubBlock > 0 && log2TbWidth >= 2 && log2TbHeight >= 2 ) ||
( lastScanPos > 7 && ( log2TbWidth == 2 || log2TbWidth == 3 ) &&
log2TbWidth = = log2TbHeight ) )

LifnstZeroOutSigCoeffFlag = 0

if( (lastSubBlock > 0 | | lastScanPos > 0 ) && cldx==0)

MtsDcOnly =0

QState =0

for( 1= lastSubBlock; 1 >=0;1——) {

startQState Sb = QState

xS = DiagScanOrder| log2TbWidth —1og2SbW ][ log2 TbHeight — 1log2SbH |
[1]00]

DiagScanOrder| log2TbWidth —1og2SbW ][ log2 TbHeight —1log2SbH |
[1][ 1]

yS

inferSbDcSigCoeffFlag =0

ooooood
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if( 1 <lastSubBlock && 1>0) {

sb_coded flag[ xS J[ yS ]

ae(v)

inferSbDcSigCoeffFlag = 1

b

if( sb_coded flag xS][yS]&& (xS>3||yS>3) && cldx==0)

MtsZeroOutSigCoeffFlag = 0

firstSigScanPosSb = numSbCoeff

lastSigScanPosSb = —1

firstPosMode0 = (1 = = lastSubBlock ? lastScanPos : numSbCoeff — 1)

firstPosModel = firstPosMode(

for( n = firstPosMode0; n >= 0 && remBinsPassl >=4; n——) {

xC = (xS <<10g2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH [ n ][ 0]

yC = (yS <<1log2S8bH ) + DiagScanOrder| 1og2SbW ][ log2SbH |[n ][ 1]

if( sb_coded flag[xS][yS] && ( n>0 || !inferSbDcSigCoeftFlag ) &&
( xC !=LastSignificantCoeffX | | yC != Last SignificantCoeffY ) ) {

sig_coeff flag] xC ][ yC ]

ae(v)

remBinsPass]1— —

if( sig_coeff flag[ xC ][ yC])

inferSbDeSigCoeffFlag = 0

H

if( sig_coeff flag] xC ][ yC]) {

abs_level gtx flag[n ][ 0]

ae(v)

remBinsPass]— —

if( abs level gtx flag[n][0]) ¢

par_level flag[ n]

ae(v)

remBinsPass]1——

abs_level gtx flag[n][ 1]

ae(v)

remBinsPass]1——

b

1f( lastSigScanPosSb==—1)

lastSigScanPosSb =n

firstSigScanPosSb =n
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AbsLevelPass1[ xC ][ yC | = sig_coeff flag] xC][yC] + par_level flagfn] +

abs_level gtx flag[n][ 0]

2 * abs_level gtx flag[n ][ 1]

+

if( ph_dep_quant_enabled flag)

QState = QStateTransTable[ QState ][ AbsLevelPass1[ xC|[yC | & 1]

firstPosModel =n — 1

b

for( n = firstPosMode0; n > firstPosModel; n— —) {

xC = (xS <<10g2SbW ) + DiagScanOrder[ log2 SbW |[ log2SbH [[n ][ 0 ]

yC = (yS <<1og2SbH ) + DiagScanOrder[ 1og2SbW ][ log2SbH |[n ][ 1]

if(abs_level gtx flag[n][ 1])

abs_remainder| n | ae(v)
AbsLevel[ xC ][ yC ] = AbsLevelPass1[ xC || yC | +2 * abs_remainder| n |
¥
for( n = firstPosModel; n >=0; n——) {
xC = (xS <<10g2SbW ) + DiagScanOrder[ log2 SbW |[ log2SbH [[n ][ 0 ]
yC = (yS <<1og2SbH ) + DiagScanOrder[ 1og2SbW ][ log2SbH |[n ][ 1]
if( sb_coded _flag[ xS ][ vS])
dec_abs level[ n | ae(v)

if( AbsLevel[ xC ][ yC]>0) {

if( lastSigScanPosSb ==—1)

lastSigScanPosSb =n

firstSigScanPosSb = n

H

if( ph_dep quant enabled flag)

QState = QStateTransTable[ QState ][ AbsLevel[ xC [[yC ] & 1]

H

if( ph_dep_quant enabled flag ||!pic_sign data_hiding enabled flag)

signHidden =0

else

signHidden = ( lastSigScanPosSb — firstSigScanPosSb>3?1:0)

goooon
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for( n =numSbCoeff — 1;n >=0;n——) {

XC = (xS <<10g2SbW ) + DiagScanOrder| log2SbW |[ log2SbH [ n ][ 0]

yC = (yS <<log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1 ]

if( ( AbsLevel[ xC ][ yC | > 0 ) &&
(!signHidden | | (n != firstSigScanPosSb ) ) )

coeff sign flag[n |

ae(v)

H

if(ph_dep quant enabled flag) {

QState = startQStateSb

for( n =numSbCoeff— 1;n>=0;n——) {

xC = (xS <<1og2SbW ) + DiagScanOrder| log2SbW |[ log2SbH |[n ][ O ]

yC = (yS <<1log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1]

if( AbsLevel[ xC |[yC ]>0)

TransCoeffLevel[ x0 ][ yO ][ cldx ][ xC ][ yC | =
(2 * AbsLevel[ xC][yC] — ( QState > 1 ?2 1 : 0 ) ) *
(1—=2%*coeff sign flagn])

QState = QStateTransTable[ QState |[ AbsLevel[ xC [ yC | & 1]

}else {

sumAbsLevel =0

for( n =numSbCoeff — 1;n>=0;n——) {

xC = (xS <<10g2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH |[n ][ O ]

yC = (yS <<1og2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1 ]

if( AbsLevel[ xC J[yC ]>0) {

TransCoeffLevel[ x0 ][ yO ][ cldx ][ xC ][ yC ] =
AbsLevel[ xC |[ yC | * (1 —2 * coeff sign flag[n])

if( signHidden ) {

sumAbsLevel += AbsLevel| xC |[ yC |

if( (n == firstSigScanPosSb ) && (sumAbsLevel %62)==1))

TransCoeffLevel[ x0 ][ yO ][ ¢ldx ][ xC ][ yC | =
—TransCoeffLevel| x0 ][ yO ][ cldx ][ xC ][ yC |

ooooood

10

20

30

40

50



(37) JP 7629029 B2 2025.2.12

goooao

residual_ts_coding( x0, y0, log2 TbWidth, log2 TbHeight, ¢Idx ) {

log2SbW = ( Min( log2TbWidth, log2TbHeight ) <2? 1:2)

log2SbH =10g2SbW

if( log2TbWidth +1og2TbHeight > 3 )

if(log2TbWidth <2 ) §

log2SbW = log2TbWidth

log2SbH = 4 — log2SbW

} else if( log2TbHeight <2 ) {

log2SbH = log2TbHeight

log2SbW = 4 —log2 SbH

H

numSbCoeff =1 << (1og2SbW +1og2SbH )

lastSubBlock = ( 1 << (log2TbWidth +log2TbHeight — (log2SbW +1og2SbH ) ) ) — 1

inferSbCbf = 1

RemCcbs = ( (1 << (log2TbWidth +1log2TbHeight ) ) * 7) >> 2

for(1=0; 1 <=lastSubBlock; i++) {

xS = DiagScanOrder| log2TbWidth —1og2SbW || log2TbHeight —1log2SbH ][ 1]] 0 ]

yS = DiagScanOrder[ log2TbWidth —1og2SbW ][ log2TbHeight —log2SbH [ 1]] 1]

if( 1 !=lastSubBlock || !inferSbCbf )

sb_coded flag[ xS ][ yS ]

ae(v)

if(sb_coded flag[ xS [ yS ] && 1 <lastSubBlock )

inferSbCbf = 0

/* First scan pass */

inferSbSigCoeffFlag = 1

lastScanPosPass1 = —1

for( n = 0; n <= numSbCoeff — 1 && RemCcbs >= 4; n++) {

xC = (xS << 1og2SbW ) + DiagScanOrder| log2SbW |[ log2SbH |[ n ][ 0 ]

yC = (yS << 1log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH [[n ][ 1]

1if( sb_coded flag[ xS ][ yS ] &&
(n !=numSbCoeff — 1 | | linferSbSigCoeffFlag ) ) {

sig_coeff flag] xC ][ yC ]

ae(v)

RemCcbs— —

if( sig_coeff flag] xC ][ yC 1)
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inferSbSigCoeffFlag =0

b

CoeffSignlLevel[ xC |[ yC =0

if( sig_coeff flag[ xC ][ yC] {

coeff sign flag[ n | ae(v)
RemCcbs— —
CoeffSignLevel[ xC ][ yC | = (coeff sign flagfn]>0?7-1:1)
abs level gtx flag[n ][ 0] ae(v)
RemCcbs— —
if( abs_level gtx flagfn][0]) {
par_level flag[ n | ae(v)
RemCcbs— —
¥
b
AbsLevelPass1[ xC ][ yC ] =
sig_coeff flag] XC ][ yC ] + par_level flag][ n ] +abs level gtx flag[ n][ O]
lastScanPosPass1 =n
H
/* Greater than X scan pass (numGtXFlags=>5) */
lastScanPosPass2 = —1
for( n=0; n <= numSbCoeff — 1 && RemCcbs >= 4; n++) {
xC = (xS << 10g2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0]
yC = (yS << 10g2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1]
AbsLevelPass2[ xC ][ yC | = AbsLevelPass1[ xC ][ yC |
for(j=1;)<5;j++){
if(abs_level gtx flagn][j—1]) {
abs_level gtx flag[n][j] ae(v)

RemCcbs— —

H

AbsLevelPass2[ xC [[yC ] +=2 * abs_level gtx flag[n ][] ]

b

lastScanPosPass2 =n
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goooao

/* remainder scan pass */

for(n = 0; n <= numSbCoeff — 1; n++) {

xC = (xS << 1og2SbW ) + DiagScanOrder| log2SbW |[ log2SbH |[ n ][ O ]

yC = (yS <<1og2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1]

if( (n <= lastScanPosPass2 && AbsLevelPass2[xC][yC] >= 10)
(n > lastScanPosPass2 &% n <= lastScanPosPassl
AbsLevelPass1[ xC |[ yC | >= 2)
(n > lastScanPosPass1 && sb_coded flag[ xS|[yS]))

I
&&

abs_remainder| n |

ae(v)

if( n <=lastScanPosPass2 )

AbsLevel[ xC ][ yC ] = AbsLevelPass2[ xC |[ yC | +2 * abs_remainder]| n |

else if(n <= lastScanPosPass1 )

AbsLevel[ xC ][ yC ] = AbsLevelPass1[ xC |[ yC | +2 * abs_remainder| n |

else { /* bypass */

AbsLevel[ xC ][ yC | =abs_remainder| n |

if( abs_remainder[ n ] )

coeff sign flag[ n |

ae(v)

H

if( BdpemFlag[ x0 ][ yO ][ cldx | == 0 && n <= lastScanPosPass1 ) {

absLeftCoeff =xC >0 ? AbsLevel[ xC—1][yC]):0

absAboveCoeff =yC >0 ? AbsLevel[ xC ][ yC—1]):0

predCoeff = Max( absLeftCoeff, absAboveCoeft )

if( AbsLevel[ XC ][ yC | == 1 && predCoeff >0 )

AbsLevel[ xC ][ yC | = predCoeff

else if( AbsLevel[ XC ][ yC | > 0 && AbsLevel[ xC ][ yC | <= predCoeff )

AbsLevel[ xC ][ yC |- —

H

TransCoeffLevel] x0 ][ yO ][ cldx ][ XC ][YC] = (1 — 2 * coeff sign flag[n])*

AbsLevel[ xC ][ yC ]

OO0Oo0oo0oo0ooo
OO0Oo0ooooao
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S W E oaxTable Y
0 1 2

residual_coding( | last_sig_coeff x_prefix Table 119 0.22 23.45 46..68

) last_sig_coetf y_prefix Table 120 0.22 23..45 46..68
sb_coded flag[ |[ | Table 121 0..7 8..15 16..23
sig_coeff flag[ ][ ] Table 122 0..62 63..125 126..188
par_level flag[ ] Table 123 0..32 33..65 66..98
abs_level gtx tlag[ |[ ] Table 124 0..73 74..147 148..220
coeff _sign flag[ | Table 125 0.5 6..11 12..17
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PIHA(L 25

coeff sign flag @ ctxIdx

0 1 2 |13 |4

10

11| 12

131141516 | 17

initValue

EP [EP [EP [EP [EP

EP

EP [EP

EP

EP

EP

EP

EP

EP [EP EP

shiftldx

0 o 10 0 P

googao

gbooobobooboboooboobooobooboobooan

ooooaod

O
O
ooogad
O
ooood

gboobooobodoobooaoan

MESCESR

binldx

yO ][ eldx ]

isabled_flag

coeff sign flag|

transform_skip

RemCcbs == 0 ||

slice_ts_residual coding_d

]
_flag[ x0 ]

== 0 g en

na

na

na

na na

yO ][ eldx |
RemCcbs

coeff sign flag|
transform_skip

== 1

&& !slice_ts residual cod

ing disabled flag

|
ag[ x0 |
&&

>= 0

0.5
(£ 9.3.4.2.10)

na

na

na

na na
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—UTFOFREONTNIRETHLHEE, ctx Incik [[0]] ZIZELIBEESND,
—dAEdLizZ L,
—availableAIZIFALSETH?
—availableLiZFALSETH?D

—% ) TROVER,

(1563)

(1564)

dABRALEVHNEVES, ctxInck [[[1]] WiZS L RET

2o

—FI)THRWEE, ctxIncid [[0]] VIZHELIEREEINS,

SITC X!I=Y!=Z!1=W!=V, #izif, X=4, Y=3, Z=0, W=1, V=2

&1 :X=3, Y=4, Z=0, W=1, V=2.

2 - X=4, Y=3, Z=2, W=1, V=0.

H#3 . X=0, Y=1, Z=2, W=3, V=4.
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residual_ts_coding( x0, y0, log2 TbWidth, log2 TbHeight, cIdx ) {

10g2SbW = ( Min( log2TbWidth, log2TbHeight ) <22 1:2)

log2SbH = log2 SbW

if( log2TbWidth + log2 TbHeight > 3 )

if( log2 TbWidth <2) §

log2SbW =10g2TbWidth

log2SbH =4 — log2SbW

} else if(log2TbHeight < 2 ) {

log2SbH =log2TbHeight

log2S8bW =4 —1log2SbH

b

numSbCoeff = 1 << (1og2SbW + log2SbH )

lastSubBlock = ( 1 << (log2TbWidth +1log2 TbHeight — (1og2SbW +10g2SbH ) )) — 1

inferSbCbf =1

RemCecbs = ( (1 << (log2TbWidth +1og2TbHeight ) ) * 7) >>2

for(1=0; 1 <=lastSubBlock; i++) {

xS = DiagScanOrder| log2TbWidth — 1og2SbW ][ log2TbHeight — log2SbH [[ 1 ][ 0 ]

yS = DiagScanOrder| log2TbWidth — 1og2SbW || log2TbHeight — log2SbH |[1 ][ 1]

if( 1 !=1astSubBlock | | linferSbCbf )

sb_coded_flag| xS |[ yS ]

ae(v)

if( sb_coded flag[ xS ][ yS | && 1 <lastSubBlock )

inferSbCbf = 0

/* First scan pass */

inferSbSigCoeffFlag = 1

lastScanPosPass1 = —1

for( n =0; n <= numSbCoeff — 1 && RemCcbs >=4; n++) {

xC = (xS <<1og2SbW ) + DiagScanOrder[ log2SbW [ log2SbH |[n ][ 0 ]

yC = (yS <<1log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH |[n ][ 1]

if(sb_coded flag] xS |[ yS | &&
(n !'=numSbCoeff — 1 | | linferSbSigCoeftFlag ) ) {

sig_coeft_flag| xC |[ yC |

ae(v)

RemCcbs— —

goodoaonl
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if( sig_coeff flag[ xC ][ yC])

inferSbSigCoeffFlag = 0

B

CoeffSignLevel[ xC ][ yC]=0

if(sig_coeff flag] xC |[ yC ] {

coeff_sign_flag| n |

ae(v)

RemCcbs— —

CoeffSignLevel[ XC ][ yC ] = (coeff sign flagfn]>0?-1:1)

abs_level gtx flagi n ][ O ]

ae(v)

RemCcbs— —

if(abs_level gtx flag[n][0]) {

par_level_flag| n |

ae(v)

RemCcbs— —

H

AbsLevelPass1[ xC ][ yC | =
sig_coeff flag[ xC ][ yC | + par_level flag[ n] +abs_level gtx_flag[ n ][ 0]

lastScanPosPass1 =n

;

/* Greater than X scan pass (numGtXFlags=5) */

lastScanPosPass2 = —1

for(n = 0; n <= numSbCoeff — 1 && RemCcbs >= 4; n++) {

xC = (xS <<10g2SbW ) + DiagScanOrder| log2SbW ][ log2SbH [[n ][ O ]

yC = (yS <<1og2SbH ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 1]

AbsLevelPass2[ xC ][ yC ] = AbsLevelPass1[ xC |[ yC |

for(j=1,j <5;j++) {

if(abs_level gtx flagin][j—1])¢{

abs_level_gtx flag n ][] ]

ae(v)

RemCcbs— —

H

AbsLevelPass2[ xC [[ yC ] +=2 * abs_level gtx flag[n ][] ]

B

lastScanPosPass2 =n
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/* remainder scan pass */

RemCchs— —

for( n =0; n <= numSbCoeff — 1; n++) {

xC = (x8 <<10g2SbW ) + DiagScanOrder| log2SbW ][ log2SbH ][ n ][ 0]

yC = (yS <<1og2SbH ) + DiagScanOrder| log2SbW |[ 1og2SbH [[n ][ 1]

if( (n <= lastScanPosPass2 && AbsLevelPass2[ xC ][ yC | >=10) ||
( n > lastScanPosPass2 && n <= lastScanPosPass1 &&
AbsLevelPass1[ xC [[yC]>=2) ||
(n > lastScanPosPass1 && sb_coded flag[ xS ][ yS]))

abs_remainder]| n |

ae(v)

if( n <= lastScanPosPass2 )

AbsLevel[ XC ][ yC ] = AbsLevelPass2[ xC ][ yC | +2 * abs_remainder[ n |

else if(n <= lastScanPosPass1 )

AbsLevel[ XC ][ yC ] = AbsLevelPass1[ xC ][ yC | +2 * abs_remainder| n |

else { /* bypass */

AbsLevel[ XC |[ yC ] = abs_remainder[ n |

if(abs_remainder[ n | )

coeff_sign_flag[ n |

ae(v)

H

if( BdpemFlag[ x0 ][ yO ][ cldx | ==0 && n <= lastScanPosPass1 ) {

absLeftCoeff =xC >0 ? AbsLevel[ xC—1][yC]): 0

absAboveCoeff =yC >0 ? AbsLevel[ xC ][ yC—1]):0

predCoeff = Max( absLeftCoeff, absAboveCoeff )

if( AbsLevel[ XC ][ yC ] ==1 && predCoeff >0 )

AbsLevel[ xC ][ yC | = predCoeff

]

11yC ]

else if( AbsLevel[ xC ][ yC | > 0 && AbsLevel[ xC ][ yC | <= predCoeff)
AbsLevel[ xC ][ yC |- —

}

TransCoeffLevel[ x0 [ yO ][ cldx ][ XC ][ yC = (1 —2 * coeff sign flag[n])*
AbsLevel[ xC ][ yC ]

ooooood
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BXER

binldx

>=5

coeff sign flag] |
transform_skip flag| x0 ][
YO [ eldx ] ==0 |
RemCcbs <3 [[==0]] ||
slice_ts_residual coding d

isabled flag

NA N na

na

na

na

na

coeff sign flag] |
transform_skip flag| x0 ][
yO][cldx |==1&&
RemCcbs >=[[0]]3

&& !slice_ts_residual cod

ing_disabled flag

0.5

(1 9.3.42.10) ma

na

na

na

na
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residual_ts_coding( x0, y0, log2 TbWidth, log2 TbHeight, cIdx ) {

10g2SbW = ( Min( log2 TbWidth, log2TbHeight ) <27 1:2)

log2SbH = log2 SbW

if( log2TbWidth + log2 TbHeight > 3 )

if( log2 TbWidth <2) §

log2SbW =10g2TbWidth

log2SbH =4 — log2SbW

} else if(log2TbHeight < 2 ) {

log2SbH =log2TbHeight

log2S8bW =4 —1log2SbH

h

numSbCoeff = 1 << (1og2SbW + log2SbH )

lastSubBlock = ( 1 << (1log2TbWidth +log2 TbHeight — (1log2 SbW +10g2SbH ))) — 1

inferSbCbf =1

RemCcbs = ( (1 << (log2TbWidth +1og2TbHeight ) ) * 7) >>2

for(1=0; 1 <=lastSubBlock; i++) {

xS = DiagScanOrder| log2TbWidth — 1og2SbW ][ log2TbHeight — log2SbH |[ 1 ][ 0 ]

yS = DiagScanOrder| log2TbWidth — 1og2SbW ][ log2TbHeight — log2SbH [[ 1 ][ 1 ]

if( 1 !=1astSubBlock | | linferSbCbf )

sb_coded_flag| xS |[ yS ]

ae(v)

if( sb_coded flag[ xS ][ yS | && 1 <lastSubBlock )

inferSbCbf = 0

/* First scan pass */

inferSbSigCoeffFlag = 1

lastScanPosPass1 = —1

for( n =0; n <= numSbCoeff — 1 && RemCcbs >= 4; n++) {

XC = (xS << 1log2SbW ) + DiagScanOrder| log2SbW [ log2SbH |[n ][ 0 ]

yC = (yS <<log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH [[n ][ 1 ]

if(sb_coded flag] xS |[ yS | &&
(n !'=numSbCoeff — 1 | | linferSbSigCoeftFlag ) ) {

sig_coeft_flag| xC |[ yC |

ae(v)

RemCcbs— —
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if( sig_coeff flag[ xC ][ yC])

inferSbSigCoeffllag = 0

b

CoeffSignLevel[ xC |[yC =0

if( sig_coeff flag[ xC ][ yC ] {

coeff_sign_flag| n |

ae(Vv)

RemCcbs— —

CoeffSignlevel[ XC |[ yC ] = (coeff _sign flag[n]>0?7-1:1)

abs_level _gtx flag[ n [ O]

ae(v)

RemCcbs— —

if(abs_level gtx flagin][0]) {

par_level flag| n |

ae(v)

RemCcbs— —

b

AbsLevelPass1[ xC ][ YC | =
sig_coeff flag] xC ][ yC ] + par_level flag[ n]+ abs_level gtx flag[ n ][ O]

lastScanPosPass1 = n

b

/* Greater than X scan pass (numGtXFlags=5) */

lastScanPosPass2 = —1

for( n =0; n <= numSbCoeff — 1 && RemCcbs >= 4; n++) {

xC = (xS <<10g28bW ) + DiagScanOrder| log2SbW ][ log2SbH [ n ][ 0]

yC =(yS <<10g2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH |[n ][ 1]

AbsLevelPass2[ xC ][ yC | = AbsLevelPass1[ xC ][ yC |

for(j=1,j<5;j++) {

if(abs_level gtx flagin|[j—1]){

abs_level gtx flag[n ][]

ae(Vv)

RemCcbs— —

H

AbsLevelPass2[ xC || yC | +=2 * abs_level gtx_flag[n][j ]

H

lastScanPosPass2 = n

ooooood

10

20

30

40

50



(64)

goooao

JP 7629029 B2 2025.2.12

/* remainder scan pass */

RemCchs =0

for( n =0; n <= numSbCoeff — 1, n++) {

xC = (xS <<10g2SbW ) + DiagScanOrder| log2SbW ][ log2SbH |[n ][ 0]

yC = (yS <<log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH J[n ][ 1]

if( (n <= lastScanPosPass2 && AbsLevelPass2[ xC ][ yC | >=10) ||
( n > lastScanPosPass2 && n <= lastScanPosPass] &&
AbsLevelPass1[ xC ][ yC]>=2) ||
(n > lastScanPosPass1 && sb_coded flag[ xS [ yS]))

abs_remainder| n |

ae(v)

if( n <=lastScanPosPass2 )

AbsLevel[ xC ][ yC | = AbsLevelPass2[ xC ][ yC ] +2 * abs_remainder| n |

else if(n <= lastScanPosPass1 )

AbsLevel[ xC ][ yC | = AbsLevelPass1[ xC ][ yC | +2 * abs_remainder| n |

else { /* bypass */

AbsLevel[ xC ][ yC ] = abs_remainder[ n |

if( abs_remainder[ n | )

coeff _sign_flag| n |

ae(v)

H

if( BdpemFlag[ x0 ][ yO ][ cldx | ==0 && n <= lastScanPosPass1 ) {

absLeftCoeff =xC >0 ? AbsLevel[ xC—-1][yC]): 0

absAboveCoeff =yC >0 ? AbsLevel[ xC[[yC—1]):0

predCoeff = Max( absLeftCoeff, absAboveCoeff )

if( AbsLevel[ xC ][ yC | == 1 && predCoeff >0 )

]
AbsLevel[ xC ][ yC | = predCoeff
else if( AbsLevel[ xC ][ yC | > 0 && AbsLevel[ xC ][ yC | <= predCoeff )
AbsLevel[ xC |[ yC ]

b

TransCoeffLevel] x0 ][ yO J[ cIdx ][ XC ][ yC ] = (1 — 2 * coeff sign flag[n]) *

AbsLevel[ xC ][ yC ]
¥
b
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