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{

residual_th{ ...}

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{ 1 < lastSubBlock } {
coded sub_block flag [ i}
iflcodedSubBlockFlag [ i]1) 4
residual_subblock { ..}

}
}
b
FIG. 7A
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residual_subblock { ... }

{
numRegBins=is2x2€G 78 :32

for{ k = firstPos ... ; remRegBins>= 4 ... ; k--} { // first pass
sig_flagi k] i/ ctx depends on prev. par_flag's
remRegBins -- // decrament remRegBins
if{ sig_Haglkl} {
gtl flag{k]
if { gtl flagik] }{
par flagik] //context-based coding (regular)
remRegBins-- // decrement remRegBins
gt3_flagik] // context-based coding {regular}
remRegBins-- // decrement remRegBins
}
coefflk] = 1 + parFlag + gt1Flag + {gt3Flag << 1}
}
firstPosMode2 = k
for{ k=firstPos; k >firstPosMode2; k--) { // second pass (EP bins)
ifl coeffilki>=4}
remainder{ k ]

}

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

sign_data

FIG. 7B
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coding_unit{ ... }
{
cu_ckip_flag
f{cu skip flag==0}
cu_pred_mode flag

if{ cu_skip flag ==0 && cuPredMode = MODE_INTRA
pred mode ibe flag
}

{ cuPredMode == IMODE_NTRA }{
intra_prediction dota

}

else { // MODE_INTER or MODE_IBC

inter_prediction_data
3
i

I {ipcm_flagh
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 K
If { IntraSubPartSize == NO_ISP_FLAG )
if {width > MaxTbSizeX || height > MaxTbSizeY }
quad-tree spiit into 4 sub-transform-trees
}
glse {
transform unit{ ... }
}
}
Else if { cu_sht fag}{
spiit into 2 transform-unit occording fo SBT synifax
transform_unit{.. }
transform_unit{ ... }
}
else {
splitinto 2 transform-unit gccording to ISP syntax
transform_unit{ ... }
transform_unit{ ... }

}

}

FIG. 8B
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fransform_unitf ..}

{
tu_chf_luma
tu_cbf _ch
tu_chf ¢r

if{tu_cbf luma | tu_cbf cb it _cbf oy
cu_gp_delta_abs

cu_gp delta_sign_flag

}

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

}

i width <= 32 && height <= 32 && itransform_skip flagi{
fu_mis_idx

}

if{ tu_chf juma ¥

Residual_th { ..., compld=Y,..}
}
if{tu chf cb ¥

Residual_th { ..., compld=Ch,..]
}
if{ tu_chf cr i

Residual_th { ... . compld=Cr,..}
}

}

FIG. 8C



PCT/US2020/021281

12/26

Vo6 "OIAd

e

\\

&

BT

menarmn v ntw Ay nn e nt o

smiug

BEPOT] IRpHasy

~

ESIIPOIE JESII0TY

&

 E—
prtoattiver sy

5

WO 2020/185530



PCT/US2020/021281

WO 2020/185530

13/26

S papa)

A

weanspg

SIG papos

IOpOT)y SNROWYIIY ATBurg d

Jursuy
Supo)

3

ssedAg

A

d6 "DI4d

uq

ssedAq

Iemdax

aurduyg

Juipo)y
mndoy

Justuoje Xejuly
ssed4q H panjes Lreurq

S —

[epout 1%a1u07)
anfeA urg

awndal
ﬂ T Justiaf? XewiAg
wPpo
m@ﬂoﬁ < (Y| sozueurg le—) Juotuape xeukyg
MO | g panjea AIRUIG-UON

ry guins uig

orepdn Topowt JXaUeO IO ONJBA UIg



PCT/US2020/021281

14/26

WO 2020/185530

01 "Old
06T
< 195pnq
| ssed£q/mensor TSZTUTAO
1opo) ondswiguy Aeuig ! WAV
s e I
I
auFury “ urq
_ FUpo)) e _ UMD XPIUAG
S1Q PRPOD 1 sseddg “ ssediq H poneA Areusg
I
§ ssedéq m |||||||||||||||||| M < F
< M ||||||||||| e m e J sejndax
weaIsie M/ Je|ndou ﬂ JUDUIRR XBIUAS
SHG Pepe)
suidug | 13[8pO
3UIpoD) | _m@ 02 u @ll wzuey |e stae xeluAg
oy [PPOLU 3XAUO) S panjea A1eug-uoN
‘oniea mig x Funs uig




WO 2020/185530 PCT/US2020/021281

15/26
Allocate regular coding budget for a set of coding groups ~_ 191
Loop on coding groups 192
193
\ Y
Last? » End

194
Input Regular coding budget

Process the current CG with the overall budget
of regular coded bins as the input.

Decrement the overall budget by 1 each time a
bin is coded/decoded in regular mode.

Output Regular coding budget

FIG. 11
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residual_subblock { numRegBins_in_out }

{

remRegBins = numRegBins_in_out

for{ k = firstPos ... ; remRegBins>= 4 .. ; k--} { // first pass
sig_flag{ k] /{ ctx depends on prev. par_flag’s
remRegBins -- // decrement remRegBins
i sig_flag{k}) {
gtl _flagik ]
if { gt1_flag{k] }{
par_flag{k] //context-hased coding {regular)
remRegBins-- // decrement remRegBins
gt3 flaglk] // context-hased coding {regular)
remRegBins-- f/ decrement remRegBins
}
coefflk] = 1 + parFlag + gt1Flag + {gt3Flag << 1)
}
firstPosMode2 =k
for{ k=firstPos; k >firstPosMode2: k--) { // second pass {EP bins)
if{ coefflki>= 4}
remainder] k }

}

for { k = firstPosMode2 ; k > lastPos ; k-- } { // coeff bypass {EP bins)
abs_levell k1

}

sign_data

numRegBins_in_out = remRegBins

FIG. 12
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residual_tb{ ...) FIG. 13A
{
unitary_budget = 2;
TB_level remRegBins = unitary_budget * width*height

last_significant_coefficient_pos_x_prefix
fast_significant_coefficient_pos_y_prefix
{ast_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y prefix

for{ i=lasrSubBlock ; i>=0; i-- } {
if{ | < lastSubBiock } {
coded_sub block flag{i}
if{codedSubBlockFlag [i] }{
residual_subblock {TB_level_remRegBins }

}
}
H
H
residual_th{ ...} FIG. 13B
{

fast_significant_coefficient_pos_x_prefix
tast_significant_coefficient_pos_y_prefix
fast_significant_coefficient_pos_x_suffix
fast_significant_coefficient_pos_y_prefix

unitary budget = 2;
TB level remRegBins = unitary budget * last_pos x * last_pos y

for{ i=lasrSubBlock ; i>=0; -} {
if{ 1 < lastSubBlock } {
coded sub_block flag [i]
iH{codedSubBlockFlag {1111
residual_subblock (TB_level remRegBins }

}
}
i
i
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}

fransform_unit{ ...}

{
1

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

tu_cbf luma
tu_chf ¢cb
tu_cbf or

H{tu cbf fuma | {tu_cbf cb |{tu_cbf o}
cu_gp_delta_sbs
cu_gp_delta_sign_flag

}

H{ widt <= 32 && height <=32 .. }{
fransform_skip_flag

}

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

}

i tu_cbf luma Y
Residual_th {TU_level remRegBins, ..., compld=Y,..}
}
if{ tu_chf cb i
Residual_th { TU level remRegBins, ..., compld=Ch,..}
}
if{tu_cbf cr ¥
Residual_th { TU_level_remRegBins, ..., compld=Cr,..}

}

FIG. 14A
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transform_unit{ ... }

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

tu chf luma
tu_chf cb
tu_chf_cr

itu_cbf_tuma | |tu_chf_cb || tu_cbf_cr}{
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

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

}

H{ width <= 32 && height <= 32 && Htransform_skip_flag}{
tu_mts idx

}

i#{ tu_cbf luma }{
bins_Y = TU level RegBins* 2 /3
Residual_th {bins_Y, ..., compld=Y,..}

H

it tu_chf cb }{
bins_Ch = {TU_level RegBins - binsY } /2
Residual_tb { bins_Ch, ... , compld=Ch,..}

i

ity _cbf er if
bins_Cr =TU _level RegBins - binsY - binCh)}
Residual_tb { bins_GCr, ..., compld=Cr,..}

}

i

FIG. 14B
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residual_th { 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 >=0; i--}{
if{ i < lastSubBlock } {
coded_sub_block flag {i]
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
If { cu_skip_flag==0}
cu_pred _mode flag

if{ cu_skip_flag ==0 && cuPredMode 1= MODE_INTRA }{
pred_mode_ibc flag
}

If{ cuPredMode == IMODE_NTRA }{
intra_prediction_data

!
else { // MODE_INTER or MODE_IBC

inter_prediction_data

}

If {lpcm_flagH
if{ cuPredMode 1= MODE_INTRA && merge_flag==0 )
cu_cbf
if{ cu_cbfi{
/{ SBT mode related signaling

transfarm_tree{CU _level remRegBins, ...)

FIG. 15A
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Transform tree{CU level remRegBins, ...}

{

i { IntraSubPartSize == NO_ISP_FLAG }{

if { IntraSubPartSize == NO_ISP_FLAG )
if {width > MaxThSizeX || height > MaxThSizeY }
qguad-tree splitinto 4 sub-transform-trees
}
glse {
fransform unit{CU_level remRegBins, ...}

}

}

Else if{ cu_sbt fag}{
split 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. 15B
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Transform tree{CU _level remRegBins, ... )

{

if { IntraSubPartSize == NQ_I5P_FLAG
if { IntraSubPariSize == NO_ISP_FLAG }
if {width > MaxThSizeX || height > MaxThSizeY }
quad-tree spiitinto 4 sub-transform-trees
}
else {
fransform _unit{CU_level remRegBins, ... }

}
}
Else if { cu_sht fag ) {
sphit into 2 transform-unit according to 58T syniox
transform_unit{shbt_coded ? CU_level remRegBins; 0, ... }
transform_unit{sbt coded ? CU_level remRegBins: 0,... )
}
else {
split into 2 transform-unit accarding to [SP syniax
regBins = CU_level remRegBins/Z
transform_unit{regBins,... }
transform_unit{ {CU_level remRegBins — regBins}, ... }

}

FIG. 15C
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transform_unit{TU_regBins , ... }
{

tu_chf luma

tu_chf ¢b

fu_chf cr

ff{tu_cbf luma | {tu_cbf cb || tu_cbf crl{
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

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

}

H{ width <= 32 && height <= 32 && H"ransform_skip_flag}{
fu_mis jdx

}

if{ tu_cbf luma }{

Residual_tb {TU _regBins, ..., compld=Y...}
}
i tu_chf cb ¥

Residual_th {TU_regBins , ..., compld=Ch,..)
}
if{tu cbf cr ¥

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

}

FIG. 15D
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transform_unit{TU_RegBins, ..}

tu_chf luma
tu chf cb
tu_chf o

f{tu cbf luma | {tu_cbf cb || tu_cbf or}{
cu_gp delta abs

cu_qgp_delta_sign_flag

}

H{ wid{ <= 32 && height <=32 .. }{
transform_skip flag

!

H{ width <= 32 && height <= 32 && Hransform_skip_fag}{
tu_mts_idx

}

i tu_chf luma }{
bins Y=TU RegBins*2/3
Residual_tb {bins_Y, .., compid=Y,..}
}
if{ tu_cbf cb }{
hins_Ch = {TU_RegBins - binsY } /2
Residual_tb { bins_Ch, ..., compld=Ch,..}
}
i tu_chf cr i
hins {r =TU RegBins - binsY - binCh}
Residual_tb { bins_Cr, ..., compld=Cr,..}
}
}

FIG. 15E



WO 2020/185530 PCT/US2020/021281

26/26

residual_subblock_all_bypass {)

{

remRegBins = numRegBins_in_out

K=firstPos
firstPosMode2 =k

for { k = firstPosMode2 ; k > lastPos ; k-3 {
abs_levell k]

}

sign_data

numRegBins_in_out = remRegBins

FIG. 16A

residual_subblock_all_regular {}

{

for{ k = firstPos ... ; remRegBins>= 4 ... ; k--} { // first pass
sig_flagi k] /{ ctx depends on prev. par_flag's
if{ sig_flagiki} {
gtl flagil ]
if{ gtl_flagikl }{
par_flagikl // context-based coding {regular)
gt3 flagik] // context-based coding {regular)
}
coefffk] = 1 + parFlag + gt1Flag + {gt3Flag << 1}
}
firstPosMode2 =k
for{ k=firstPos; k >lastPos; k--) { // second pass {EP hins)
if{ coefflk] >=4}
remainder] k ]

}

sign_data
numRegBins_in_out = remRegBins

FIG. 16B




