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3. 1 ARRIELEETAVVCIZBIAMEBIOTEE

Tr7eARz2=w  (AU) : B33 LrPZEL, 7»>DPBMLDOHEFID T DI RFHIBEEAMT 5
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#H#R2=v b (DU):DecodingUnitHrdF1laglORELWERIZAU, #95T
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VA¥Y : 3§ _CTnuh_lavyer__id&WORBEDEEREL, BEMIGAEIFVCL NA
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LMCS APS: LMCSUEBZHETHAPS

EERT—Y T REIEEY LY (LMCS) | H#E84EO—#E LCHEHBSh, EEY
TNE/FEDEIL Y L T THUETH T, FEV U TINVOEICAr—Y) v 7EREZBERALT
[ AN

Er7F 2=y b (PU) : HESINESERANIHE > TREWIZEEMT b1 DONAL 2= >
rDE Y MEI, EEEER L TRY., EHBIZ1L 2O a—F . 0 IhEE S Fvigie,
A=V T YRS FEEA T 7 AT R — ) 7B OERE BEfT 72 ) & b
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L. ABEMETIIZNIEVCL_NALa=y MISEINS,

oono

gbooobobooboboobooobooobobooan
ubbobobdouoboouoboobooobooboobooboooboobaoan
goooooooboobooobobooboobobooboobooboobooboo
gboooooobooobobooboboooboboboobobooooboaa

t
oooooooooOooocoooooooooboobooobooooooooao
t

oooo Oooboboooooboooo

Oooooooogd
O0Ooo0oo0oo0oo0oao

Oooooooogd
OOooooo

10

20

30

40

50



(12) JP 7575478 B2 2024.10.29

ogood

residual_coding (x0, y0, log2TbWidth, 1og2TbHeight, cIdx) {

)
iy
=5
H

if ( sps_mts_enabled_flag &% cu_sbt_flag && cIdx==0 &&
log2TbWidth==5 && log2TbHeight<6 )

log2ZoTbWidth = 4

else

log2ZoTbWidth = Min (log2TbWidth, 5)

if ( sps_mts_enabled_flag && cu_sbt_flag && cIdx==0 &&
log2TbWidth<6 && log2TbHeight==5 )

log2ZoTbHeight = 4

else

log2ZoTbHeight = Min(log2TbHeight, 5)

if ( log2TbWidth > 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

ooogagd

log2TbHeight = log2ZoTbHeight

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

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

log2SbH = log2SbW

if ( log2TbWidth + log2TbHeight > 3 )

if( log2TbWidth < 2 ) {

log2SbW = log2TbWidth

log2SbH = 4 — log2SbW

} else if( log2ThHeight < 2 ) {

log2SbH = log2TbHeight

log2SbW = 4 — log2SbH

}

numSbCoeff = 1 << ( 1og2SbW + log2SbH )

lastScanPos = numSbCoeff

lastSubBlock = ( 1<<(log2TbWidth+1log2TbHeight— (1og2SbW+1og2SbH)) )-1

do {

if( lastScanPos == 0 ) {

lastScanPos = numSbCoeff

lastSubBlock—

}

lastScanPos—
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oooaod
xS = DiagScanOrder[log2TbWidth—1og2SbW][log2TbHeight—1og2SbH]
[lastSubBlock] [0]
yS = DiagScanOrder[log2TbWidth—10g2SbW][log2TbHeight—10og2SbH]
[lastSubBlock] [1]
xC = ( xS << log2ShW ) +

DiagScanOrder [1og2SbW] [1og2SbH] [1astScanPos] [0]

yC = ( yS << log2SbH ) +
DiagScanOrder[1og2SbW] [log2SbH] [1astScanPos] [1]

} while( ( xC != LastSignificantCoeffX ) || ( yC !=
LastSignificantCoeffY ) )

if ( lastSubBlock == 0 && log2TbWidth >= 2 && log2TbHeight >= 2 &&
Itransform_skip_flag[x0] [y0] [cIdx] && lastScanPos > 0 )

LfnstDelOnly = 0

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

LfnstZeroQutSigCoeffFlag = 0

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

MtsDeOnly = 0

QState = 0

for( i = lastSubBlock; i >= 0; i— ) {

oo0oOoad
startQStateSb = QState
xS =
DiagScanOrder [1og2ThWidth—10g2SbW] [1og2TbHeight—10g2SbH]
[i][0]
yS =
DiagScanOrder [1log2TbWidth—-10g2SbW] [1og2TbHeight—10g2SbH]
[i][1]

inferSbDeSigCoeffFlag = 0

if ( i<lastSubBlock && i>0 ) {

sb_coded_flag[xS] [yS]

ae(v)

inferSbDeSigCoeffFlag = 1

}

if ( sb_coded flag[xS]1[yS] && ( xS>3 || yS>3 ) && cldx ==
0)

MtsZeroQutSigCoeffFlag = 0

firstSigScanPosSb = numSbCoeff

lastSigScanPosSb = -1

firstPosMode0 = ( i == lastSubBlock ? lastScanPos :
numSbCoeff-1 )

firstPosModel = firstPosModel

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

xC = ( xS << log2ShW ) +
DiagScanOrder [1og2SbW] [1og2SbH] [n] [0]

yC = ( yS << log2SbH ) +
DiagScanOrder[1og2SbW] [1og2SbH] [n] [1]
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if ( sb_coded_flag[xS]1[yS] && ( n>0
|| linferSbDcSigCoeffFlag ) &&
( xC != LastSignificantCoeffX || yC != Last
SignificantCoeffY ) ) {

sig_coeff_flag[xC][yC]

ae(v)

remBinsPassl—

if( sig_coeff flag[xC][yC] )

inferSbDcSigCoeffFlag = 0

}

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

abs_level_gtx_flag[n][0]

ae(v)

remBinsPassl—

if ( abs_level_gtx flag[n][0] ) {

par_level _flag[n]

ae (v)

remBinsPass1l—

abs_level gtx_flag[n][1]

ae(v)

remBinsPass1l—

}

if( lastSigScanPosSb == -1 )

lastSigScanPosSb = n

firstSigScanPosSb = n

}

good

AbsLevelPassl[xC] [yC] = sig coeff_flag[xC][yC] +
par_level flagl[n] +
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

}

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

{

xC = ( xS < log2SbW ) +
DiagScanOrder [1og2SbW] [Log2SbH] [n] [0]

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

if ( abs_level_gtx_flag[n][1] )

abs_remainder[n]

ae(v)

AbsLevel [xC][yC] = AbsLevelPassl[xC] [yC]
+2%abs_remainder [n]

}

for( n = firstPosModel; n >= 0; n— ) {

xC = ( xS < log2SbW ) +
DiagScanOrder [1og2SbW] [1og2SbH] [n] [0]

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

if ( sb_coded_flag[xS][yS] )
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dec_abs_level[n]

ae (v)

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

if( lastSigScanPosSb == -1 )

lastSigScanPosSb = n

firstSigScanPosSb = n

}

if ( ph_dep_quant_enabled_flag )

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

}

if( ph_dep_quant_enabled_flag
|| !pic_sign_data_hiding enabled_flag )

signHidden = 0

else

signHidden = ( lastSigScanPosSb — firstSigScanPosSb > 3 ?1

20 )

for( n = numSbCoeff-1; n >= 0; n— ) {

xC = ( xS << log2ShW ) +
DiagScanOrder [10g2SbW] [1og2SbH] [n] [0]

yC = (yS << log2SbH ) +
DiagScanOrder [10g2SbW] [1og2SbH] [n] [1]

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

coeff_sign_flag[n]

ae(v)

}

oooao

if( ph_dep_quant_enabled_flag ) {

QState = startQStateSh

for( n = numSbCoeff-1; n >= 0; n— ) {

xC = ( xS << log2SbW ) +
DiagScanOrder [1og2SbW] [1og2SbH] [n] [0]

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

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

TransCoeffLevel [x0] [y0] [cIdx] [xC] [yC] =
( 2 * AbsLevel[xC][yC] — ( QState > 1 ?1 :0 ) ) *
(1- 2 % coeff_sign_flag[n] )

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

} else {

sumAbsLevel = 0

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

xC = ( xS << log2SbW ) +
DiagScanOrder [1og2SbW] [1og2SbH] [n] [0]

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

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

TransCoeffLevel [x0] [y0] [cIdx] [xC][yC] =
AbsLevel [xCI[yC] * (1 — 2 *
coeff_sign_flag[n] )

if ( signHidden ) {
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sumAbsLevel += AbsLevel [xC][yC]

if( ( n == firstSigScanPosSb ) && ( sumAbsLevel%2) == 1) )

TransCoeffLevel [x0] [y0] [cIdx] [xC] [yC] =
—TransCoeffLevel [x0] [y0] [cIdx] [xC][yC]

ooood

residual_ts_coding(x0, y0, log2TbWidth, log2TbHeight, cIdx) {

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

log2SbH = 1log2SbW

if ( log2TbWidth + log2TbHeight > 3 )

if( log2TbWidth < 2 ) {

log2SbW = log2TbWidth

log2SbH = 4 — log2SbW

} else if( log2TbHeight < 2 ) {

log2SbH = log2TbHeight

log2SbW = 4 — log2SbH

good

}

numSbCoeff = 1 << ( log2SbW + log2SbH )

lastSubBlock =
( 1<<(1og2TbWidth+log2ThHeight—(log2SbW+1og2SbH)) )-1

inferSbCbf = 1

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

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

xS =
DiagScanOrder[log2TbWidth—10g2SbW] [log2TbHeight—10g2SbH] [i][0]

yS =
DiagScanOrder [log2TbWidth—10g2SbW] [log2TbHeight—1og2SbH] [i][1]

if( i != lastSubBlock || !inferSbCbf )

sb_coded_flag[xS] [yS]

ae(v)

if( sb_coded_flag[xS][yS] && i<lastSubBlock )

inferSbCbf = 0

/* First scan pass */

inferSbSigCoeffFlag = 1

lastScanPosPass1=—1

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

xC = ( xS < log2ShW ) +
DiagScanOrder[1og2SbW] [1og2SbH] [n] [0]
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yC = ( yS << log2SbH ) +
DiagScanOrder [1og2SbW] [1og2SbH] [n] [1]

if ( sb_coded_flag[xS][yS] &&
( n !'= numSbCoeff-1 || !inferSbSigCoeffFlag ) ) {

sig_coeff_flag[xC][yC]

ae(v)

RemCcbs—

if( sig coeff_flag[xC][yC] )

inferSbSigCoeffFlag = 0

}

CoeffSignLevel [xC][yC] = 0

if ( sig_coeff_flag[xC][yC] {

coeff_sign_flagln]

ae(v)

RemCcbs—

CoeffSignLevel [xC][yC] = ( coeff_sign_flagn] > 0 ? -1

1)

abs_level gtx_flag[n] [0]

ae(v)

RemCcbs—

if( abs_level gtx_flag[n][0] ) {

par_level_flag[n]

ae(v)

RemCcbs—

}

}

AbsLevelPass1[xC] [yC] =
sig_coeff flag[xC][yC] + par_level_ flag[n] +
abs_level_gtx_flag[n][0]

ooood

lastScanPosPass]l = n

}

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

lastScanPosPass2=—1

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

xC = ( xS << log2SbW ) +
DiagScanOrder[1og2SbW] [1og2SbH] [n] [0]

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

AbsLevelPass2[xC] [yC] = AbsLevelPassl[xC] [yC]

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

if( abs_level_gtx_flaglnl[j-1] ) {

abs_level_gtx_flag[n][j]

ae(v)

RemCcbs—

}

AbsLevelPass2[xC] [yC]+=2%abs_level _gtx_flagl[n][j]

}

lastScanPosPass2 = n

}

/* remainder scan pass */

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

xC = ( xS << log2SbW ) +
DiagScanOrder[1og2SbW] [1og2SbH] [n] [0]
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yC = (

yS << 1og2SbH ) + DiagScanOrder[log2SbW][1log2SbH][n][1]

if( (n
10) ||
>

AbsLevelPass1[xC][yC] >= 2) ||
(n > lastScanPosPassl && sb_coded_flag[xS][yS]) )

<= lastScanPosPass2 && AbsLevelPass2[xC][yC] >=

lastScanPosPass2 && n <= lastScanPosPassl &&

abs_remainder[n] ae(v)

if ( n <= lastScanPosPass2 )

AbsLevel [xC] [yC] =
AbsLevelPass2[xC] [yC]+2%abs_remainder[n]

else if(n <= lastScanPosPassl )

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)

}

if ( BdpcmFlag[x0] [y0][cIdx] == 0 & n <=
lastScanPosPassl ) {

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

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

predCoeff = Max( absLeftCoeff, absAboveCoeff )

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

ooood

AbsLevel [xC][yC] = predCoeff

predCoeff

else if ( AbsLevel[xC][yC] > 0 && AbsLevell[xC][yC] <=

)

AbsLevel [xC] [yC]—

}

}

TransCoeffLevel [x0] [y0] [cIdx] [xC][yC] = (1 — 2 *
coeff_sign_flag[n])*

AbsLevel [xC] [yC]

}

}

Ooooooano
O0o00 OOo0oooob0oo0ooO0oooooboooob0ooOob0oooooboooooonano
gooooooouoooooooooood
Oo00ooo0oobooo0oooooooooooob o000 b ooob0booooboooOooodd
ooooa
HocE | s ctxTable [HEIPe -
residual | last_sig_coeff x_prefix # 119 0..22 23..45 46. .68
_coding( | last_sig coeff_y_prefix # 120 0..22 23..45 46. . 68
) sb_coded_flag[][] #£121  |0..7 8..15 16. . 23
sig_coeff flag[][] 122 0..62 63..125 126. . 188
par_level _flag[] # 123 0..32 33..65 66. . 98
abs_level gtx_flag[][] * 124 0..73 74. . 147 148. . 220
coeff_sign_flagl[] # 125 0..5 6..11 12. .17
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— ctxIdx of coeff_sign_flag
. 0|1 |2 |3 (4|56 |7 |8 |9 |1 |1 |1 |1 |1 |1 |1 |1
I

initValu [P [EP [EP [EP [EP |[EP [EP [EP [EP [EP [EP [EP [EP [EP [EP [EP [EP [EP
e

shiftldx 0 [0 0 0 ©0 © © (O [ O | |0 [ P P o P P

ooooooooooobooooooooooooooooobooOoooobooooooooao

oooad
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binIdx

SRR 0 1 2 3 4 >=5

coeff_sign flag[]

transform_skip_flag[

x0]Ly0] [eldx] == 0 bypass na na na na na

|| RemCcbs == 0 ||

slice_ts_residual_co

ding disabled_flag

coeff_sign_flag[]

transform_skip_flagl

x0] [y0][eldx] == 1 0 5

&& RemCcbs >= 0 na na na na na

& lslice ts residua (clause 9.3.4.2.10)

1 _coding disabled_f1
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nal_unit_header () { Eatuee
forbidden_zero_bit £(1)
nuh_reserved_zero_bit u(l)
nuh_layer_id u(6)
nal_unit_type u(5)
nuh_temporal_id_plusl u(3)

}
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naluni {nal_unit__ [ NALzZ=9 ;a7 Y E¢RBSPHEE | NAL2
t_type | ty pe DA =y h¥

ATr5
A

0 TRAIL_NUT RKEOE I F¥xDa—T 4V TINTEATA R VCL
slice_layer_rbsp()

1 STSA_NUT STSAEYZFxDa—F 47T ENTATA A | VL
slice_layer_rbsp()

2 RADL_NUT RADLEZFxDa—F 4T INFATAL A | VCL
slice_layer_rbsp()

3 RASL_NUT RASLEIFxDa—F 4T INFATAL A | VCL
slice_layer_rbsp()

4..6 RSV_VCL_4. . FeRBEAIEI RAP VCL NAL=z=w ;& |VCL

RSV_VCL_6 A7

7 IDR_W_RADL IDREIF¥Da—FT 4 T EINTATA R VCL

8 IDR_N_LP slice_layer_rbsp()

9 CRA_NUT CRAEIFXxDa—T 4 T INTZATA R VCL
silce_layer_rbsp()

10 GDR_NUT GDREIJF¥Da—T 4 T EINTZATA R VCL
slice_layer_rbsp()

11 RSV_IRAP_11 MefR#H I RAP VCL NALa=y h&A |V

12 RSV_IRAP_12 7

13 DCI_NUT HERENIE®R non-VCL
decoding capability_information_rbsp()

14 VPS_NUT BB/ RT A —HE v b non-VCL
video_parameter_set_rbsp()

15 SPS_NUT U U ARG A—FEy b non-VCL
seq_parameter_set_rbsp ()

16 PPS_NUT VI FxRNTGA—=FEy b non—VCL
pic_parameter_set_rbsp ()

17 PREFIX_APS_NUT Eh ST A—HZ ¥ v b non—VCL

18 SUFFIX_APS_NUT adaptation_parameter_set_rbsp()
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picture_header_rbsp()
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access_unit_delimiter_rbsp ()
21 EOS_NUT ol R non-VCL
end_of_seq_rbsp()
22 EOB_NUT Ew bR R Y — LK non-VCL
end_of_bitstream_rbsp ()
23 PREFIX_SEI_NUT e TR E R non-VCL
24 SUFFIX_SEI_NUT sei_rbsp ()
25 FD_NUT T4 T—T—H non-VCL
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26 RSV_NVCL_26 FEfRBEAHIEVCL NALz=v hNFAF non-VCL
27 RSV_NVCL_27
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