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residual_subblock { ...}

{
numRegBins = is2x2CG? 8 :32

for{ k = firstPos ... ; remRegBins >= 4 ... ; k--) { //f first pass
sig_flag{k ] // ctx depends on prev. par_flag’s
remRegBins - // decrement remRegBins
if( sig_flag[k 1) {
gtl_flagik]
if { gt1_flaglk] ) {
par_fiagik] //context-based coding {regular)
remRegBins-- // decrement remRegBins
gt3_flagikl //context-based coding (regular)
remRegBins-- // decrement remRegBins
}
coefflk] = 1 + parFlag + gt1Flag + {gt3Flag << 1}
}
firstPosMode2 = k
for{ k=firstPos; k >firstPosModez; k) { // second pass {(EP bins})
if{ coeff[k] >=4)
remainderf k]

}

for { k = firstPosMode2 ; k > lastPos ; k--} { // coeff bypass (EP bins}
abs_level k}
}

sign_data

FIG. 7B
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residual_tb{ ... }

{

last_significant_ccefficient_pos_x_prefix
jast_significant_coefficient_pos_y_prefix
fast_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y_prefix

for{ i=lasrSubBlock ; i>=0; -} {
if{ 1< {astSubBlock } {
coded _sub block flag{il
if{codedSubBlockFlag [ i} ) {
residual_subblock { ..}
}
H

}
FIG. 7A

ooood

{

}

coding_unit{ ... }

cu_ckip_flag
1f { cu_skip_flag==0)

cu_pred_mode_flag

if{ cu_skip_flag ==0 && cuPredMode = MODE_INTRA H{

}

pred_maode_ibc_flag

1f{ cuPredMode == IMODE_NTRA }{

intra_prediction data

else { // MODE_INTER or MODE_IBC

}

inter_prediction_data

1f {lpem_flag){

}

if{ cuPredMode = MODE_INTRA && merge_flag==0 )
cu_chf
if{cu_cbf}{
/{ SBT mode related signaling

transform_tree{ ... )

FIG. 8A
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Transform_tree( ... }
{
if { IntraSubPartSize == NO_ISP_FLAG ¥
iF { IntraSubPartSize == NO_ISP_FLAG }
if {width > MaxTbSizeX |{ height > MaxThSizeY }
quad-tree splitinto 4 sub-transform-trees
}
else {
transform_uni ... )
}
}
Else if {cu_sht_fag}{
split into 2 transform-unit according fo SBT syniox
transform_unit{...]
transform_unit{... }
}
glse {
splitinto 2 transform-unitaccording to ISP syntax
transform_unit{ ...}
transform_unit{ ... }
}
}
FIG. 8B
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fransform_unit{ ... }
{
tu_chf luma
tu_cbf cb
tu_chf cr

Hitu_cbf_fuma |{tu_cbf cb || tu_cbf_cr}{
cu_gp_delta_abs
cu_qp_delta_sign_flag

}

If{ widt <= 32 && height <=32 ... }{
transform_skip_flag

}

tu_mts jdx

}

ity cbf luma {

Residual_th { ..., compld=Y,..}
}
f{tu_chf cb }{

Residual_th { ..., compld=Ch,..}
}
if{ tu_cbf cr}{

Residual_tb { ..., compld=Cr,..}

H{ width <= 32 && height <= 32 && Hransform_skip_flag}{

}
}
FIG. 8C
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residual_subblock { numRegBins_in_out ) Zeﬂ‘f“a'—‘b‘( ) FIG. 13A
{

remRegBins = numRegBins_in_out

sig_flagfk ]
remRegBins -- // decrement remRegBins
if{ sig_flagik}} {
gtl_flaglk}
if{gt1_flaglk] ) {
par_flagik} //context-based codin,
remRegBins -- // decrement remRegB
gt3_flaglk|
remRegBins-- // decrement remRegB
}
coeffiki= 1 + parFlag + gtiFlag + {gt3Flag
}
firstPosMode2 =k

if{ coeffiki>=4)
remainder{ k }

}

abs_levell k]
}

sign_data
numRegBins_in_out = remRegBins

g {regular}
ins

// context-based coding {regular}

ins

<< 1}

for{ k = firstPos ... ; remRegBins>= & ... ; k--} { // first pass
// ctx depends on prev. par_flag's

for{ k=firstPos; k >firstPosMode2; k--} { f/ second pass {EP bins)

for { k = firstPosMode2 ; k > lastPos ; k- } { // coeff bypass {EP bins)

FIG. 12

unitary_budget = 2;
TB_level_remRegBins = unitary_budget * width*height

last_significant_coefficient_pos_x_prefix
last_significant_coefficient_pos_y_prefix
last_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y_prefix

for( i=lasrSubBlock ; i>=0; i} {
if( i < lastSubBlock ) {
coded_sub_block_flag i}
if{codedSubBlockFlag [i]}{
residual_subblock {TB_level remRegBins )
}
}
i
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oooooan

residual_th{ ...}

{
fast_significant_coefficient_pos_x_prefix
last_significant_coefficient_pos_y_prefix
tast_significant_coefficient_pos_x_suffix
fast_significant_coefficient_pos_y_prefix

FIG. 13B

unitary_budget = 2;
TB_jevel_remRegBins = unitary_budget * last_pos_x * last_pos_y

for{ i=lasrSubBlock ; i>=0; i-- }{
if{ i < lastSubBlock ) {
coded_sub_block flag [i]
i#{codedSubBlockFlag {i}}{
residual_subblock {TB_level_remRegBins }
}
i
}

}

oooooo

transform_uniy ... }

{
unitary_budget = 2; // average regular bins rate is 2 bins / sample
TU fevel_RegBins = unitary budget * width*height*3/2

tu_chf luma
tu_cbf ch
tu_chf cr

[f{tu_cbf_uma | jtu_chf_cb } ] tu_cbf er}{
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

H{ widt <= 32 &8 height <=32 .. {
transform_skip_flag

b

I width <= 32 && height <= 32 && Itransform_skip_flag){
fu_mis_idx

}

if{ tu_cbf luma }{
bins_Y = TU_level_RegBins* 2 /3
Residual_tb {bins_Y, ..., compld=Y...}

}

if{ tu_chf_cb }{
bins_Cb = (TU_level_RegBins -binsY } /2
Residual_th { bins_Cb, ..., compld=Cb,..)

}

if{ tu_cbf_cr
bins_Cr = TU_level_RegBins - binsY - binCh}
Residual_tb { bins_Cr, ..., compld=Cr,..}

}

}

FIG. 14B
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transform_unii{ ... }

{
unitary_budget = 2; /f average regular bins rate is 2 bins / sample
TU_level remRegBins= unitary_budget * width*height *3/2

tu_chf_juma
tu_cbf_cb
tu_cbf_cr

If{tu_cbf_{uma | [tu_cbf cb || tu_cbf_cr){
cu_gp_delta_abs

cu_qp_delta_sign_fleg

}

If{ widt <= 32 && height <=32 ... §
transform_skip_flag
}

|f{ width <= 32 && height <= 32 && ltransform_skip_fiag){
tu_mts_idx

}

if{ tu_cbf fuma }{
Residual_tb {TU_level_remReg8ins, ..., compld=¥,..}
}
if{ tu_chf cb }{
Residual_tb (TU_level_remRegBins, .., compld=Ch,..)
}
if{ tu_chf_cr }{
Residual_tb { TU_level_remRegBins, ..., compld=Cr,..}
}
}

FIG. 14A

ooooood

residual_tb { numRegBins_in_out )

{
last_significant_coefficient_pos_x_prefix
last_significant_coefficient_pos_y_prefix
last_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y_prefix

for{ i= lastSubBlock ' i»=0; i-}{
if{ i < lastSubBlock } {
coded_sub_block_flag [ 1]
iffcodedSubBlockFlag [1] }{
residual_subblock {numRegBins_in_out }
}
}
}

FIG. 14C
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coding_unit{ ... }

{
unitary_budget = 2; // average regular bins rate is 2 bins / sample
CU_level remRegBins = unitary_budget "width*height *3/2

cu_ckip_flag
i { cu_skip flag==0)
cu_pred_mode_flag

if{ cu_skip_flag ==0 && cuPredMode = MODE_INTRA }{
pred_mode_ibc_flag
}

i{ cuPredMode == IMODE_NTRA }{
intra_prediction_data

}

else { // MODE_INTER or MODE_IBC
inter_prediction_data

}

H {lpcm_flagh{
if( cuPredMode 1= MODE_INTRA && merge_flag==0)
cu_cbf
if{cu_chf}{
/{ SBT mode related signaling

transform_tree{CU_level_remRegBins, ... )

JP 7520853 B2 2024.7.23

ogooooan

Transform_tree{CU_{evel remRegBins, ...}
{
If { intraSubPartSize == NO_ISP_FLAG }{
If { IntraSubPartSize == NO_ISP_FLAG )
if {width > MaxThSizeX || height > MaxThSizeY }
quod-tree splitinto 4 sub-tronsform-trees
}
else {
transform_unit{CU_Jjevel_remRegBins, ...}
}
}
Eise if { cu_sbt_fag ) {
spiit into 2 transform-unit according to SBT syntax
transform_unit{CU_level remRegBins, ... }
transform_unit{CU_level_remRegBins, ...}
}
else {
split into 2 transform-unit according to ISP syntax
transform_unit{CU_level remRegBins, ... )
transform_unit{CU_level_remRegBins, ... )
}
}

}
}
FIG. 15A
gooooad
Transform_tree{CU_level_remRegBins, ...)
{
If { IntraSubPartSize == NG_|SP_FLAG )}{
if { IntraSubPariSize == NO_ISP_FLAG }
if {width > MaxTbSizeX | | height > MaxThSizeY }
quad-tree split into 4 sub-transform-trees
H
else {
transform_unit{CU_level remRegBins, ...}
}
}

Else if { cu_sht_fag } {
split into 2 transform-unit according to 58T syntax
transform_unit{sbt_coded ? CU_level_remRegBins: 0, ... )
transform_unit{sbt_coded ? CU_level_remRegBins: 0,...)

¥

else {
split into 2 transform-unit according to ISP syntax
regBins = CU_level_remRegBins/2
transform_unit{regBins,... }
transform_unit{ {CU_level_remRegBins — regBins}, ... }

I

}

FIG. 15B

ooooood

FIG. 15C

transform_unit{TU_regBins , ... }

{
tu_chf luma
tu_chf cb
fu_chf cr

1#{tu_cbf_luma | jtu_cbf cb || tu_cbf cr){
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

1 widt <= 32 && height <=32 .. }{
transform_skip_flag

}

I width <= 32 && height <= 32 8&& itransform_skip_flag){
tu_mis_idx
}

i tu_cbf luma }{

Residual_tb {TU_regBins , ..., compld=Y...}
}
if{tu_cbf ch }{

Residual_tb {TU_regBins, ..., compld=Ch,..)
}
i tu_cbf_cr }{

Residual_tb {TU_regBins , ..., compld=Cr,..}
}

}

FIG. 15D
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transform_unit{TU RegBins, ..}

{

}

tu_chf fuma
tu_chf cb
tu_cbf_or

Ifftu_cbf luma | Jtu_cbf cb {| tu_cbf cr}{
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

I widt <= 32 && height <=32 .. }
transform_skip_flag

}

if{ width <= 32 && height <= 32 && Hransform_skip_flag}{
tu_mis_idx

}

# tu_cbf luma }{
bins_Y =TU_RegBins*2 /3
Residual_tb {bins_Y, ..., compld=Y,..}
}
#{ tu_chf chb {
bins_Ch = {TU_RegBins - binsY } /2
Residual_tb { bins_Ch, ... , compld=Ch,..}
}
i#{ tu_chf_cr }{
bins_Cr = TU_RegBins - hinsY - binCh)
Residual_tb { bins_Cr, ..., compld=Cr,..}
}

FIG. 15E

goooaoan

{

residual_subblock_ali_regular {}

FIG. 16B
for( k = firstPos ... ; remRegBins >= 4 ... ; k) { // firstpass
sig_flaglkl  //ctxdepends on prev. par_flag's
if{ sig_flagtk 1) {
gel_flagfkl
if (gl flagikl ) {
par_flagik] [/ context-based coding {regular)
gt3_flagik] // context-based coding {regular}
}
coeffik] = 1+ parFlag + gt1Flag + {gt3Flag << 1}
¥
firstPosModez = k
for{ k=firstPos; k >lastPos; k-- } { // second pass {EP bins)
if{ coefffk] =4}
remainder{ k]

}

sign_data
numRegBins_in_out = remRegBins

(31)
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{

FIG. 16A

residual_subblock_all_bypass {}

remRegBins = numRegBins_in_out

K=firstPos
firstPosMode2 =k

for { k = firstPosMode2 ; k > lastPos ; k-- ) {
abs_fevel k]

}

sign_data

numRegBins_in_out = remRegBins
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