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FIG. 1A

10
14 ;
ENTROPY ENCODER
/16

SAO
CONTEXT |
12 ENCODER

SAQ

— OPERATOR 18 BITSTREAM

SAO
~ BYPASS |
ENCODER

FIG. 1B

OUTPUT 1 BIT OF LEFTWARD SAO MERGE INFORMATION
AND 1 BIT OF UPWARD SAO MERGE INFORMATION OF LCU
GENERATED BY PERFORMING CONTEXT ENCODING

—11

!

OUTPUT 1 BIT OF SAO ON/OFF INFORMATION GENERATED
BY PERFORMING CONTEXT ENCODING WITH RESPECT TO
EACH COLOR COMPONENT

—13

!

OUTPUT BITSTREAM OF ABSOLUTE OFFSET VALUE
INFORMATION GENERATED BY PERFORMING BYPASS
ENCODING WITH RESPECT TO EACH COLOR COMPONENT

-—~15

!

OUTPUT REMAINING BITSTREAM OF ONE OF BAND POSITION
INFORMATION AND EDGE CLASS INFORMATION GENERATED
BY PERFORMING BYPASS ENCODING WITH RESPECT TO
EACH COLOR COMPONENT

—17

END
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FIG. 2A

20
P4
ENTROPY DECODER
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SAO
SAO CONTEXT 08
DECODER £
SAO
BITSTREAM 26 OPERATOR [
SAO
BYPASS
DECODER
FIG. 2B

OBTAIN CONTEXT-ENCODED LEFTWARD SAO MERGE
INFORMATION AND UPWARD SAQO MERGE INFORMATION OF LCU

— 21

!

OBTAIN SAC ON/OFF INFORMATION CONTEXT-ENCODED
WITH RESPECT TO EACH COLOR COMPONENT

——23

1

OBTAIN ABSOLUTE OFFSET VALUE INFORMATION BYPASS-
ENCODED WITH RESPECT TO EACH COLOR COMPONENT AND
EACH SAO CATEGORY

—25

1

OBTAIN ONE OF BAND POSITION INFORMATION AND EDGE
CLASS INFORMATION BYPASS-ENCODED WITH RESPECT
TO EACH COLOR COMPONENT

—27

END



3725

344N IHNLOId
\moémmwo ovs g S
68
9c
. 414 ,
ONINOO0T183a
, HOLYSNIdWOD
NOILOW Iy
H3ZINYNO || HamdodsnweL |
ISHIANI ISHIAN dOLONY1SNOO3H P
e/ | ge/ e/ - VYHINI _gp
¥300933 ﬁ
AdOHLN3
g~

0g

5

¢ Ol



41

4125

FIG. 4

42

43 44
{ | | \
EQ CLASS =0 EO CLASS =1 EO CLASS =2 EQ CLASS =3
HORIZONTAL VERTICAL | 135° DIAGONAL | 45° DIAGONAL

FIG. 5A
CATEGORY CONDITION
1 Xc<Xa && Xc<Xb
2 (Xc < Xa && Xc == Xb) [|(Xc == Xa && Xc < Xb)
3 { Xc > Xa && Xc == Xb)l| (Xc == Xa && Xc > Xb)
4 Xc>Xa && Xoc > Xb
0

IF CONDITIONS FOR CATEGORIES 1, 2, 3,
AND 4 ARE NOT SATISFIED
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FIG. 6B
60

for( cldx = 0; cldx < 3; cldx++ ){ // LOOP OPERATION WITH RESPECT TO 3
COLOR COMPONENTS

sao_merge_left_flag // 1 BIN BY CONTEXT-ENCODING
sao_merge_up_flag /{1 BIN BY CONTEXT-ENCODING
sao_type_idx /1 6 BINS BY CONTEXT-ENCODING
sao_band_paosition /! 5 BINS BY BYPASS-ENCODING
for(i=0:i< 4 i++){ // LOOP OPERATION WITH RESPECT TO 4
SAQ CATEGORIES
sao_offset_abs /{/ 31 BINS BY CONTEXT-ENCODING
sao_offset_sign /1 1 BIN BY BYPASS-ENCODING
}
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FIG. 7A

70
sao_param( rx, ry){
if(rx>0){
leftCtbInSlice = CibAddrinSlice > 0
leftCtbinTile = Tileld[ CtbAddrTS ] = = Tileld[ CtbAddrRStoTS{ CtbAddrRS ~ 1 1]
if{ leftCibInSlice && leftCibinTile )
71— sao_merge_left_flag
} .
if( ry > 0 && !sao_merge_left_flag ) {
upCibinStice = ( CtbAddrTS ~ CtbAddrRStoTS{CtbAddrRS — PicWidthinCtbs]) <= CtbAddrinSlice
upCtbinTile = Tileld] CtbAddrTS ] = = Tileld[ CtbAddrRStoTS|CtbAddrRS - PicWidthinCtbs 1]
if{l upCtbinSlice && upCtbinTile )
72— sao_merge_up_flag
}
if( lsao_merge_up_flag && !sao_merge_left_flag ) {
73— for{ cldx = 0; ¢cldx < 3; cldx++ }{
if ({ slice_sao_flag_fuma && cldx==01) || ( slice_sao_flag_chroma && cldx > 0 }} {
74— if {cldx==0 }{
741 —— sao_on_off_flag tumal rx ][ ry ]
if { sao_on_off_flag_luma[ rx I[ ry ])
743-—— sao_eo_bo_flag_lumal rx ][ ry ]
}
75 —— if { cldx ==1){
751 -—— sao_on_off_flag_chromal r ][ rv ]
if { sao_on_off_flag_chromaal rx ][ ry 1)
sao_eo_bo_flag_chromal rx 1[ ry ]
}
76 ~—if { SaoTypeldx[cldx][ rx 1[ ry 1!=0) {
for{ i=0;i<4; i++)
77 —— sao_ofiset abs cldx J[ ][ ry ][ i ]
78 —— if(SacTypeldx[ cldx][ rx 1[ ry 1==1)
for(i=0;i<4; i++){

753

{

if( sao_offset_abs[ cldx 1 [ rx1[ry1[i]!=0)
781 ~—————sao_offset_sign[ cldx J[ m J[ ry ][ i}
t
782 ——— sao_band_position[ cldx JT n 1[ 1y ]
}
79— elsef{ 791

if ( cldx==0} sao_eo_class_lur{a[ 1y ]

if { cldx == 1) sac_eo_class_chromal rx ][ ry ]

} 793
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FIG. 7B

sao_param{ rx, ry){
if(x>0){
leftCthinSlice = CthAddilnSlice > 0
leitCtbinTile = Tileld[ CtbAddrTS ] = = Tileld[ CtbAddrRStoTS[ CtbAddrRS - 1 11
if{ lefiCtbinSlice && leftCtbinTile )
71 — sao_merge_left_flag
}
it( ry > 0 && lsao_merge_eft_flag ) {
upCtbinSlice = ( CtbAddiTS - CtbAddrRStoTS[ CthAddIRS - PicWidthinGtbs]) <= CtbAddrinSlice
upCtbinTile = Tileld[ CtbAddITS ] = = Tileld] CibAddrRStoTS[CtbAddrRS - PicWidthinCtbs 1
if( upCtbinSlice && upCtblinTile ) ‘
72— sao_merge_up_flag
}
if{ 'sao_merge_up_flag && Isao_merge_left_flag ) {
83-—— sao_on_off_flag_lumal rx ][ ry ]
if (sao_on_off_flag_fumal rx ){ v ])
831—— sao_eo_bo_flag_lumal rx ][ ry ]
if (sao_eo_bo_flag_lumal[ rx ][ ry ]==1)
- 833 —— sao_eo_class_lumal rx ][ ry ]
84— sao_on_off_flag_chromal rx ][ 1y ]
if (sao_on_off_flag_chroma[ rx 1{ ry 1)
841 —— sao_eo_bo_flag_chromal rx 1[ ry ]
if {sao_eo_bo_flag_chromal rx 1f ry ]==1)
. 843—— sao_eo_class_chroma[ rx 1[ ry |
85— for( cldx = 0; cldx < 3; cldx++ ){
86-—— if {SaoTypeldx[cldx][ rx ][ ry ]1=0) {
for(i=0;i < 4; j++ )
87— sao_offset_abs{ cldx 1[ el ry ][ i ]
88— if(SaoTypeldx[cldx][ rx ][ ry 1==1) {
for(i=0;i<4;i++){
if( sao_offset_abs[ cldx [ rx 1[ry 1[i]1=0)
881 —— sao_offset_sign{ cldx 1[ m 1[ ry 1[ i ]
}

883 sao_band_position[ cldx ][ rx ][ ry ]
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FIG. 7C

sao_param( rx, ry){
if{rx>0){
leftCtbInSlice = CtbAddrinSlice > 0
leftCtbinTile = Tileld[ CtbAddITS ] = = Tileld[ CtbAddrRStoTS[ CtbAddrRS - 1 11
if( leftCtbInSlice && leftCthinTile }
71— sao_merge_left_flag

}
if( ry > 0 &8 lsao_merge_left_flag ) {
upCtbinSlice = { CtbAddrTS - CtbAddrRStoTS[CibAdAIRS ~ PicWidthinCtbs]) <= CtbAddrinSlice
upCtbinTile = Tileld[ CtbAddrTS ] = = Tileld[ CibAddrRStoTS[CtbAddIRS ~ PicWidthInCtbs il
if{ upCtbinSlice && upCtbinTile )
sao_merge_up_flag
}

if{ 1sao_merge_up_flag && !sao_merge_left_flag ) {
83— sao_on_off_flag_luma[ rc ][ ry ]
84~—— sao_on_off_flag_chromal rx ][ ry ]
if (sao_on_off_flag_lumal rx 1[ ry 1}
831~—— sao_eo_bo_flag_lumal rx [ 1y ]
if (sao_eo_bo_flag_tumal rx 1[ ry J==1)
833 sao_eo_class_lumal rx ][ ry ]
84-—— sao_on_off_flag_chromal rc 1] ry ]
if (sao_on_off_flag_chromal rx 1[ rv 1)
841 —— sao_eo_bo_flag_chromal rx 1[ ry ]
it (sac_eo_bo_flag_chromal[ m [{ ry ]==1)
843 —— sao_eo_class_chromal rx ][ ry ]
85— for( cldx = 0; cldx < 3; cldx++ ){
86~— if (SaoTypeldx[cldx][ rx ][ ry 11=0) {
for(i=0;i< 4; i++)

87— sao_offset_abs[ cldx 1[ rx[[ ry J[i ]
88—— if(SaoTypeldx[cldx]{ rx 1[ ry 1==1) {
for(i=0i<4;i++){

if{ sao_offset_abs[ cldx 1[ rx 1{ v 1[i]1=0)
881 -~—— sao_offset_sign[ cldx 1[ rx [ rv ][ i ]
}

sao_band_position] cldx ][ rx 1[ ry

72

883
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FIG. 8
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FIG. 10
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FIG. 13

600
MAXIMUM HEIGHT AND ;
LCU MAXIMUM WIDTH OF
\ CODING UNIT=64 MAXIMUM DEPTH =3
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FIG. 14
TRANSFORMATION
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FIG. 17
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FIG. 19
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FIG. 21
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FIG. 24
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