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mvx = (ux >= 2P0l y oy — pbitDepth y 4y (6)

_ bitDepth y g ~bitDepth

uy= ( mvpy + mvdy +2 1% 2 (7)
mvy = (uy . zbitDepﬂl-i )c) (uy _ Zbi{Depﬂl) ‘uy (8)
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£1 :TPMO7=HOEXEEe~— « T—F X

merge_data( x0, y0, cbWidth, cbHeight ) { RRF
if ( CuPredMode[ x0 ][y0] == MODE IBC) {
if( MaxNumMergeCand > 1)
merge_idx[ x0 ][ y0 ] ae(v)
} else {
if( sps_mmvd_enabled flag || cbWidth * cbHeight !=32) 10
regular_merge_flag[ x0 ][ y0 | ae(v)
if ( regular_merge flag[ x0 ][ y0]==1){
if( MaxNumMergeCand > 1)
merge_idx[ x0 ][ y0 ] ae(v)
} else {
if( sps_mmvd enabled flag && cbWidth * cbHeight !=32)
mmvd_merge_flag[ x0 ][ y0 ] ae(v)
if( mmvd_merge flag[ x0 J[y0]==1) {
if{ MaxNumMergeCand > 1) 20
mmvd_cand_flag[ x0 ][ y0 ] ae(v)
mmvd_distance_idx[ x0 ][ y0 ] ae(v)
mmvd_direction_idx[ x0 ][ y0 | ae(v)
} else {
if( MaxNumSubblockMergeCand >0 && cbWidth>=8 && cbHeight>=8 )
merge_subblock_flag[ x0 ][ y0 ] ae(v)
if( merge_subblock flag[ x0][y0] == 1){
1f( MaxNumSubblockMergeCand > 1 )
merge_subblock_idx[ x0 ][ y0 | ae(v) 30
} else {
if( sps_ciip_enabled_flag && cu_skip flag[x0][y0] == 0 &&
(cbWidth * cbHeight ) >= 64 && c¢bWidth< 128 && cbHeight<128) {
ciip_flag[ x0 ][ y0 ] ae(v)
if( ciip_flag[ x0 ][ y0] && MaxNumMergeCand > 1)
merge_idx[ x0 ][ y0 ] ae(v)
}
if( MergeTriangleFlag[ x0 ][ y0 ] ) {
merge_triangle_split_dir[ x0 ][ y0 ] ae(v)
merge_triangle_idx0[ x0 ][ y0 ] ae(v) 40
merge_triangle_idx1[ x0 ][ y0 ] ae(V)
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merge_data( x0, y0, cbWidth, cbHeight. chType ) {

Eatiea

if ( CuPredMode[ chType ][ x0][y0] == MODE _IBC) {

1f( MaxNumIbcMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(Vv)

} else {

if( MaxNumSubblockMergeCand > 0 && cbWidth>=8 && cbHeight>=8 )

merge_subblock_flag[ x0 ][ y0 ]

ae(v)

if( merge_subblock flag[x0][y0] == 1){

if( MaxNumSubblockMergeCand > 1)

merge_subblock_idx[ x0 ][ y0 ]

ae(v)

} else {

if( ( cbWidth * cbHeight ) >= 64 &&  ((sps_ciip_enabled flag &&

(sps_triangle enabled flag && MaxNumTriangleMergeCand > 1
slice type==B)))

cu skip flag[x0][y0]==0 && cbWidth<128 && cbHeight<128)]|

&&

regular_merge_flag[ x0 ][ y0 ]

ae(v)

if (regular merge flag[ x0 |[y0 |==1){

if( sps_mmvd_enabled flag )

mmvd_merge_flag[ x0 ][ y0 ]

ae(v)

if( mmvd_merge flag[ x0 ][ y0]==1) {

if( MaxNumMergeCand > 1)

mmvd_cand_flag[ x0 ][ y0 ]

ae(v)

mmvd_distance_idx[ x0 ][ y0 ]

ae(v)

mmvd_direction_idx[ x0 ][ y0 ]

ae(V)

} else {

if( MaxNumMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(v)

}

} else {

if( sps_ciip_enabled flag && sps_triangle enabled flag &&
MaxNumTriangleMergeCand > 1 && weightedPredFlag = = 0 &&
slice type==B && cu skip flag[x0][y0] == 0 &&

(cbWidth * cbHeight ) >= 64 && cbWidth<128 && cbHeight <128) {

ciip_flag[ x0 ][ y0 ]

ae(v)

if( ciip_flag[ x0][y0] && MaxNumMergeCand > 1)

JP 7577749 B2 2024.11.5
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merge_idx[ x0 ][ y0 ] ae(v)

if( tciip flag] x0 ][ y0 | && MaxNumTriangleMergeCand = 1 } {

merge_triangle_split_dir[ x0 ][ v0 ] ae(v)
merge_triangle_idx0[ x0 ][ v0 ] ae(v)
merge_triangle idx1[ x0 ][ v0 ] ae(v)
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#3 : TPMEZEWPLAMESBER72ODOHRENT—RATA R « ~u FHEX

slice_header( ) { Eatiga 10
slice_pic_parameter_set_id ue(v)
if( rect_slice flag || NumBricksInPic>1)
slice_address u(v)
if( !rect slice flag && !single brick per slice flag)
num_bricks_in_slice_minus1 ue(v)
non_reference_picture_flag u(l)
slice_type ue(v)
if( separate_colour plane flag==1)
colour_plane_id u(2) 20
slice_pic_order_cnt_Isb u(v)
if( nal unit type == GDR NUT)
recovery_poc_cnt ue(v)
if( nal_ unit type == IDR W RADL || nal umt type == IDR N LP ||
nal_unit type == CRA NUT || NalUnitType GDR_NUT)
no_output_of_prior_pics_flag u(l)
if( output_flag present flag)
pic_output_flag u(l)
if( (nal unit type != IDR W RADL && = IDR N LP) |[| 30
sps_idr_1pl present flag) {
for(1=0:1<2;14++) {
if( num _ref pic lists in sps[1]>0 && !pps_ref pic list sps ide[1] &&
(i == 0@ || (1 == && 1pll_idx_present flag)))
ref_pic_list_sps_flag[ i ] u(l)
if( ref pic list sps flag[i]) {
if( num _ref pic lists in sps[i]>1 &&
(1 == 0[] (1 == && 1pll_idx present flag)))
ref_pic_list_idx[i] u(v) 40
} else
ref pic_list struct( 1, num ref pic lists in sps[1])
for(j = 0; j < NumLtrpEntries[ 1 ][ RplsIdx[ 1] ]: j++) {
if( Itrp_in_slice_header flag[ i ][ Rplsldx[1]])
slice_poc_Isb_It[1][j] u(v)
delta_poc_msb_present_flag[ i][j ] u(l)
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(36)

if( delta_poc_msb_present flag[1][j])

delta_poc_msb_cycle It[i][] ] ue(v)
3
}
if( (slice_type != 1 && num ref entries[ 0 [[ Rplsldx[0]]>1) ||
(slice type == B && num ref entries[ | [[Rplsldx[1]]>1)) {
num_ref idx_active_override_flag u(l)
if( num_ref idx_active override flag )
for(i=0:1<(slice type == B?2:1):i++)
if( num_ref entries[ 1 ][ RplsIdx[i1]]>1)
num_ref_idx_active_minus1[i] ue(v)
}
}
if( partition_constraints_override_enabled flag) {
partition_constraints_override_flag ue(v)
if( partition_constraints_override flag ) {
slice_log2_diff_min_qt_min_cb_luma ue(v)
slice_max_mtt_hierarchy_depth_luma ue(v)
if( slice_max_mtt_hierarchy depth luma !=0)
slice_log2_diff_max_bt_min_qt_luma ue(v)
slice_log2_diff max_tt_min_qt_luma ue(v)
3
if( slice_type==1 && qtbtt_dual tree intra_flag) {
slice_log2_diff min_qt_min_cb_chroma ue(v)
slice_max_mtt_hierarchy_depth_chroma ue(v)
if( slice_max_mtt_hierarchy_depth chroma !=0)
slice_log2_diff max_bt_min_qt_chroma ue(v)
slice_log2_diff max_tt_min_qt_chroma ue(v)
¥
}
H
}
if (slice_type = I){
if( sps_temporal mvp_enabled flag && !pps temporal mvp enabled idc )
slice_temporal_mvp_enabled_flag u(l)
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if(slice type == B && !pps mvd 1l_zero_idc)
mvd_11_zero_flag u(l)
if( cabac_init_present_flag)
cabac_init_flag u(l)
if( slice_temporal_mvp_enabled_flag) {
if( slice type == B  && !pps collocated from 10 idc)
collocated_from_10_flag u(1)
if( ( collocated from 10 flag && NumRefldxActive[0]>1) ||
(!collocated from 10 flag && NumRefldxActive[1]>1))
collocated_ref_idx ue(v)
}
if( (pps_weighted pred flag && slice type == P) ||
(pps_weighted bipred flag && slice type == B))
pred_weight table( )
if( !pps_six_minus_max_num_merge cand plusl )
six_minus_max_num_merge_cand ue(v)
if( sps_affine_enabled flag &&
Ipps_five_minus_max_num_subblock _merge cand plusl )
five_minus_max_num_subblock_merge_cand ue(v)
if( sps_fpel mmvd enabled flag )
slice_fpel_mmvd_enabled_flag u(l)
if( sps_bdof dmvr_slice_present flag )
slice_disable_bdof_dmvr_flag u(l)
if( sps_triangle_enabled flag && MaxNumMergeCand >= 2 &&
slice type == B && !weightedPredFlag &&
!pps_max_num merge cand_minus_max_num_triangle cand minusl ) {
max_num_merge_cand_minus_max_num_triangle_cand ue(v)
}
}
if (sps_ibc_enabled_flag )
slice_six_minus_max_num_ibc_merge_cand ue(v)
if( sps_joint_cber_enabled flag )
slice_joint_cber_sign_flag u(l)
slice_gp_delta se(v)
if( pps_slice chroma_qp_offsets present flag ) {
slice_cb_qp_offset se(v)
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(38)

slice_cr_qp_offset se(v)
if( sps_joint_cber_enabled flag )
slice_joint_cber_qp_offset se(V)
)
if( sps_sao_enabled flag) {
slice_sao_luma_flag u(l)
if( ChromaArrayType != 0)
slice_sao_chroma_flag u(l)
}
if( sps_alf enabled flag) {
slice_alf_enabled_flag u(l)
if( slice_alf enabled flag) {
slice_num_alf_aps_ids_luma u(3)
for(1=0:i < slice num alf aps_ids_luma: i++)
slice_alf aps_id_luma[ i ] u(3)
if( ChromaArrayType != 0)
slice_alf_chroma_idc u(2)
if( slice_alf chroma idc)
slice_alf_aps_id_chroma u(3)
}
}
if (!pps_dep_quant_enabled_flag )
dep_quant_enabled_flag u(l)
if( !dep_quant_enabled flag)
sign_data_hiding_enabled_flag u(l)
if( deblocking_filter_override_enabled flag )
deblocking_filter_override_flag u(l)
if( deblocking_filter_override flag) {
slice_deblocking_filter_disabled_flag u(l)
if( !slice_deblocking_filter disabled flag) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
}
}
if( sps_Imes_enabled flag) {
slice_lmcs_enabled_flag u(l)
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(39)
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if( shice Imes enabled flag) {

slice_lmes_aps_id

u2)

if( ChromaArrayType !=0)

slice_chroma_residual_scale_flag

ul)

}

}

if( sps_scaling_list enabled flag) {

slice_scaling_list present_flag

u(l)

if( slice_scaling_list_present flag)

slice_scaling_list_aps_id

u(3)

}

if( entry_point_offsets_present flag && NumEntryPoints>0) {

offset_len_minusl

ue(v)

for( 1= 0: 1 < NumEntryPoints; i++)

entry_point_offset minus1[1]

u(v)

}

if( slice_header extension present flag) {

slice_header_extension_length

ue(v)

for(1=0; 1<slice header extension length; i++)

slice_header_extension_data_byte[ 1 |

u(8)

}

byte alignment( )
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(41)
R4 ATAR - VREBMIFRTF 7%V T INTIEDORRENTE—RATA R -~ ¥
3
slice_header( ) { b
slice_pic_parameter_set_id ue(v)
if( rect_slice flag || NumBricksInPic > 1)
slice_address u(v)
if( Irect slice flag && !single brick per slice flag)
num_bricks_in_slice_minus1 ue(v)
non_reference_picture_flag u(l)
slice_type ue(v)
if( separate_colour plane flag==1)
colour_plane_id u(2)
slice_pic_order_cnt_Isb u(v)
if( nal_unit type == GDR NUT)
recovery_poc_cnt ue(v)
if( nal_unit type == IDR W RADL || nal unit type == IDR N LP ||
nal unit type == CRA_NUT || NalUnitType == GDR NUT)
no_output_of _prior_pics_flag u(l)
if( output_flag_present flag)
pic_output_flag u(l1)
if( (nal_umt type != IDR W _RADL && nal unit type != IDR N LP) ||
sps_idr_1pl present flag ) {
for(i=0:i<2;1++) {
if( num ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(i == 0 || (1 == 1 && 1pll idx present flag)))
ref_pic_list_sps_flag[ i ] u(l)
if( ref pic_list sps flag[i]) {
if( num ref pic lists in sps[1]>1 &&
(i == 0 ||] (i == && 1pll_idx present flag)))
ref_pic_list_idx[ i | u(v)
} else
ref pic list struct( 1, num ref pic lists in sps[1])
for(j =0:j < NumLtrpEntries[ 1 ][ RplsIdx[ 1] ]: j++) {
if( ltrp_in_slice header flag[ 1 ][ Rplsldx[1]])
slice_poc_Isb_It[i][] ] u(v)
delta_poc_msb_present_flag[i][] ] u(l)
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(42)

if( delta_poc_msb_present flag[1][j])

delta_poc_msb_cycle_1t[1][] ] ue(v)
i
}
if( (slice type !'= 1 && num ref entries[ O ][ Rplsldx[0]]>1) ||
(slice type == B && num ref entries[ 1 [[Rplsldx[ 1]]>1)) {
num_ref idx_active_override_flag u(l)
if( num_ref idx_active override flag )
for(1=0;1<(slice type == B?2:1);i++)
if( num_ref entries[ 1 ][ Rplsldx[i1]]>1)
num_ref_idx_active_minus1| 1] ue(v)
b
}
if( partition _constraints_override_enabled flag) {
partition_constraints_override_flag ue(v)
if( partition_constraints_override_flag ) {
slice_log2_diff min_qt_min_cb_luma ue(v)
slice_max_mtt_hierarchy_depth_luma ue(v)
if( slice_max_mtt_hierarchy depth luma !=0)
slice_log2_diff_max_bt_min_qt_luma ue(v)
slice_log2_diff max_tt_min_qt luma ue(v)
3
if( slice_type==1 && qtbtt dual tree intra flag) {
slice_log2_diff min_qt_min_cb_chroma ue(v)
slice_max_mtt_hierarchy_depth_chroma ue(v)
if( slice_max_mtt_hierarchy depth chroma !=0)
slice_log2_diff max_bt_min_qt_chroma ue(v)
slice_log2_diff_max_tt_min_qt_chroma ue(v)
¥
}
}
}
if (slice_type = 1I)¢{
if( sps_temporal mvp enabled flag && !pps_temporal mvp_enabled idc )
slice_temporal_mvp_enabled_flag u(l)
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(43)

if( slice type == B && !pps mvd 11 zero idc)

mvd_11_zero_flag

u(l)

if( cabac_init present flag)

cabac_init_flag

u(l)

if( slice_temporal mvp enabled flag ) {

if( slice type == B && !pps collocated from 10 idc )

collocated_from_l0_flag

u(l)

if( ( collocated from 10 flag && NumRefldxActive[0]>1) ||
(!collocated from 10 flag && NumRefldxActive[1]>1))

collocated_ref_idx

ue(v)

}

Il

P) Il
( pps_weighted bipred flag && slice type == B))

if( ( pps_weighted pred flag && slice type =

slice_weighted_pred_flag

u(l)

if (slice_weighted pred_flag)

pred weight table( )

if( !pps_six_minus max num merge cand plusl )

six_minus_max_num_merge_cand

ue(v)

if( sps_affine_enabled flag &&

Ipps_five minus max num_subblock merge cand plusl )

five_minus_max_num_subblock_merge_cand

ue(v)

if( sps_fpel mmvd enabled flag )

slice_fpel_mmvd_enabled_flag

u(l)

if( sps_bdof dmvr slice_present flag)

slice_disable_bdof_dmvr_flag

u(l)

if( sps_triangle_enabled flag && MaxNumMergeCand >= 2 &&

Ipps_max num_merge cand minus_max num_triangle cand minusl ) {

max_num_merge_cand_minus_max_num_triangle_cand

ue(v)

}

if ( sps_ibc_enabled flag)

slice_six_minus_max_num_ibc_merge_cand

ue(v)

if( sps_joint_cber_enabled flag )

slice_joint_cber_sign_flag

u(l)

slice_qp_delta

se(v)

if( pps_slice_chroma_qp_offsets_present_flag ) {

JP 7577749 B2 2024.11.5

10

20

30

40

50



(44)

slice_cb_qp_offset se(v)
slice_cr_qp_offset se(v)
if( sps_joint_cber_enabled flag)
slice_joint_cbcer_qp_offset se(v)
}
if( sps_sao_enabled flag) {
slice_sao_luma_flag u(l)
if( ChromaArrayType != 0)
slice_sao_chroma_flag u(l)
}
if( sps_alf enabled flag) {
slice_alf_enabled_flag u(l)
if( slice_alf enabled flag) {
slice_num_alf_aps_ids_luma u(3)
for(1=0:1 < slice num alf aps_ids luma: i++)
slice_alf_aps_id_lumal i ] u(3)
if( ChromaArrayType !'= 0)
slice_alf_chroma_idc u(2)
if( slice_alf chroma idc)
slice_alf_aps_id_chroma u(3)
¥
}
if (!pps_dep_quant enabled flag)
dep_quant_enabled_flag u(l)
if( !dep_quant enabled flag)
sign_data_hiding_enabled_flag u(l)
if( deblocking_filter override_enabled flag )
deblocking_filter_override_flag u(l)
if( deblocking_filter _override_flag ) {
slice_deblocking_filter_disabled_flag u(l)
if( !slice_deblocking_filter disabled_flag) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)

}

}

if( sps_Imes_enabled flag) {
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(45)

slice_lmcs_enabled_flag
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u(l)

if( slice_lmes_enabled flag ) {

slice_lmes_aps_id

u(2)

if( ChromaArrayType =0 )

slice_chroma_residual_scale_flag

u(l)

}

}

if( sps_scaling_list enabled flag) {

slice_scaling_list_present_flag

u(l)

if( slice_scaling list present flag)

slice_scaling_list_aps_id

u(3)

}

if( entry point offsets present flag && NumEntryPoints>0) {

offset_len_minusl

ue(v)

for( 1= 0; 1< NumEntryPoints; i++ )

entry_point_offset_minus1[ 1]

u(v)

}

if( slice_header extension present flag ) {

slice_header_extension_length

ue(v)

for(1=0:1<slice header extension length: i++)

slice_header_extension_data_byte[ 1 ]

u(8)

}

byte_alignment( )
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lumaWeightedFlagA = predListFlagA ? luma weight 11 flagf refldxA ] : luma weight 10 flag] refldxA ]

lumaWeightedFlagB = predListFlagB ? luma weight 11 flag| refldxB ] : luma weight 10 flag| refldxB ]

chromaWeightedFlagA = predListFlagA ? chroma weight 11 flag| refldxA ] : chroma

weight 10 flag[ refldxA |

chromaWeightedFlagB = predListFlagB ? chroma weight 11 flag| refldxB ] : chroma

weight 10 flag] refldxB ]

lumaWeightedFlag = lumaWeightedFlagA | | lumaWeightedFlagB

chromaWeightedFlag = chromaWeightedFlagA | | chromaWeightedFlagB
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lumaWeightedFlagA = predListFlagA ? luma weight 11 flag refldxA ] : luma weight 10 flag| refldxA ]
lumaWeightedFlagB = predListFlagB ? luma weight 11 flag{ refldxB ] : luma weight 10 flag| refldxB ]
chromaWeightedFlagA = predListFlagA ? chroma weight 11 flagf refldxA ] : chroma

weight 10 flagf refldxA |

chromaWeightedFlagB = predListFlagB ? chroma weight 11 flag| refldxB ] : chroma

weight 10 flagf refldxB ]

lumaWeightedFlag = lumaWeightedFlagA | | lumaWeightedFlagB

chromaWeightedFlag = chromaWeightedFlagA | | chromaWeightedFlagB
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log2Wd = luma log2 weight denom + shiftl

w0 = predListFlagA ? LumaWeightL 1] refldxA ]: LumaWeightL0] refldxA ]

wl = predListFlagB ? LumaWeightLL1] refldxB ] : LumaWeightL0[ refldxB ]

00 = ( predListFlagA ? luma offset 11] refldxA ]: luma offset 10] refldxA 1) << (BitDepthy —8)

ol =( predListFlagB ? luma offset 11] refldxB ] : luma offset 10] refldxB ]) << ( BitDepthy —8)
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good
log2Wd = Chromal.og2WeightDenom -+ shiftl

w0 = predListFlagA ? ChromaWeightL1[ refldxA ][ cIdx — 1 ] : ChromaWeightLO[ refldxA ][ cldx — 1 ]
w1 = predListFlagA ? ChromaWeightL 1] refldxB ][ cldx — 1 }: ChromaWeightLO[ refldxB }[ cldx — 1 ]
00 = ( predListFlagA ? ChromaOffsetL1] refldxA ][ cIdx — 1 ] : ChromaOffsetLO] refldxA J[ cldx — 1 1)

<< ( BitDepthc — 8 )
ol = ( predListFlagB ? ChromaOffsetL.1] refldxB ][ cIdx — 1 ] : ChromaOffsetL.O] refldxB J[ cldx — 1 1)

<< ( BitDepthc —8)
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pbSamples[ x [y ] = Clip3( 0, (1 << bitDepth ) — 1,( predSamplesA[ x ][y ] * w0
predSamplesB[ x [y ] *wl +((00 +0l +1) << log2Wd)) >> (log2Wd+1))
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nCbR = (nCbW >nCbH) ? (nCbW /nCbH) : (nCbH/nCbW)
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wldx = (nCbW > nCbH ) ? ( Clip3( 0, 8, (x /nCbR —y )+ 4))

(Clip3( 0.8, (x—vy/nCbR )Y +4))

oo OooobooOoOooOooooooooooooOoOOoOOOOoOoooooooooDboOoon
ooooooooooo
oooood

wldx = { nCbW >nCbH ) ? ( Clip3( 0, 8, (nCbH — 1~ x /nCbR —y) +4))

(Clip3( 0,8, (nCbW — 1 —x —y/nCbR ) +4))
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wldx = (nCbW > nCbI ) ? ( Clip3( 0,4, (x /nCbR —y)+2))

(Chp3( 0,4, (x —v/nCbR )Y+ 2))
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wldx = ( nCbW >nCbH ) 2 ( Clip3( 0,4, (nCbH — 1 — x/nCbR —y) +2))
(Clip3( 0,4, (nCbW — 1 —x —y/nCbR ) +2))
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wValue=(cldx==0) ? Clip3( 0,8, wldx) : Clip3(0,8 wldx *2)
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pbSamples[ x J] vy 1 =Clip3{ 0, (1 << bitDepth ) — 1, ( predSamplesL.A] x }[ v | * wValue +

predSamplesL.B] x J[ v | * ( 8 — wValue } + offsetl ) >> shiftl )
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rho = (Dis[displacementX]<< 8) + (Dis[displacementY] << §)
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offsetX = (256 —nCbW ) >> 1,
offsetY = (256 —nCbH ) >> 1 + angleldx < 16 ? (distanceldx * nCbH) >> 3 : —((distanceldx

* nCbH) >> 3)

ooooooooooobooooooooooooooooobooOoooobooooooooao
ooooooooooooooo

gooono
offsetX = (256 —nCbW ) >> 1 +angleldx < 16 ? (distanceldx * nCbW) >> 3 : —((distanceldx

* nCbW) >> 3)

offsetY = (256 —nCbH ) >> 1
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wetghtldx = (((x + offsetX)<<1) + 1)*Dis[displacementX]
+ {(((y + offsetY )<<1) + 1))*Dis[displacementY] — rho.

weightldx Abs = Clip3(0, 26, abs(weightldx)).
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sampleWeighti[ x ][ y ] = weightldx <= 0 ? GeoFilter[weightldxAbs] : 8 — GeoFilter[weightldxAbs]
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sampleWeightc] x ][ y ] = sampleWeightr [ (x<< (SubWidthC — 1) } ][ (y<< (SubHeightC — 1)) ]
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pbSamples| x J[ v | = partldx ?
Clip3( 0, (1 << bitDepth ) — 1, ( predSamplesLA[ x [[ v | * (8 — sampleWeightx[ x [[y D +
predSamplesL.B[ x ][ y ] * sampleWeightx [ x ][ y ] + offsetl ) >> shiftl )

Chp3(0, (1 << bitDepth ) — 1, ( predSamplesLA| x || y | * sampleWeightx [ x J[ v ] +

predSamplesL.B] x | y ] * ( 8 — sampleWeightx| x || y |) + offsetl ) >> shiftl )
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GeoFilter
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RT—Y7F %+ ~v & RBSPHEX
picture_header_tbsp( ) { Eituns
non_reference_picture_flag u(l)
gdr_pic_flag u(l)
no_output_of _prior_pics_flag u(l)
if{ gdr_pic_flag )
recovery_poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if sps_poc_msb_flag ) {
ph_poc_msb_present_flag u(l)
if( ph_poc_msb_present_flag )
poc_msb_val u(v)
¥
if( sps_triangle_enabled flag && MaxNumMergeCand >= 2 &&
Ipps_max_num_merge cand_minus_max_num_triangle_cand_ plusl )
pic_max_num_merge cand_minus_max_num_triangle_cand ue(v)
thsp_trailing_bits( )
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0000
RE——WATA R« ~y FHEX

IDR N LP) || sps idr mpl present flag)) {

slice_header( ) { kit
slice_pic_order_cnt_Isb u(v)
if( subpics_present flag )
slice_subpic_id u(v)
if( rect_slice flag || NumTilesInPic>1)
slice_address u(v)
if( Irect_slice_flag && NumTilesInPic > 1)
num_tiles_in_slice_minusl ue(v)
slice_type ue(v)
if( !pic_rpl_present flag &&( (nal unit type != IDR W RADL &&
nal_unit_type !=
IDR N LP) || sps idr rpl present flag)) {
for(i=0;1<2;i++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(1 == 0 || (1 == 1 && r1pll idx present flag)))
slice_rpl_sps_flag[ i ] u(l)
if( slice_rpl_sps_flag[1]) {
if( num_ref pic lists in sps[1]>1 &&
(i == 0 || (1 == 1 && 1pll_idx present flag)))
slice_rpl_idx[ i ] u(v)
} else
ref_pic_list struct( i, num_ref pic_lists in sps[i])
for(j =0; j < NumLtrpEntries[ 1 |[ RplsIdx[ 1] ]; j++) {
if( Itrp_in_slice_header flag[ 1 ][ RplsIdx[i]])
slice_poc_Isb_It[i][j] u(v)
slice_delta_poc_msb_present_flag[i][]] u(l)
if( slice_delta poc_msb present flag[i][j])
slice_delta_poc_msb_cycle 1t[i ][] ] ue(v)
H
}
}
if( pic_1pl present flag || ((nal umt type != IDR W RADL &&
nal unit type !=
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if( (slice type = I && num ref entries[ 0 ][ Rplsldx[0]]>1) ||
(slice type == B && num ref entries[ 1 [[RplsIdx[1]]>1)) {
num_ref_idx_active_override_flag u(l)

if( num_ref idx active override flag)

for(i=0;1<(slice type == B?2:1);i++)

if( num_ref entries[ 1 ][ Rplsldx[i1]]>1)

num_ref_idx_active_minus1[i ] ue(v)

—~

1
l

if( slice_type != I){

if( ( pps_weighted pred flag && slice type == P) ||
( pps_weighted bipred flag && slice type == B))

pred_weight table( )

byte_alignment( )
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goooao
if rect shice flag) {

picLevelShceldx = SliceSubpicToPicldx| SubPicldx ][ slice address |
NumCtulnCurrSlice = NumCtulnSlice| picLevelSliceldx |
for( 1 = 0; 1 < NumCtulnCurrSlhice; 1++ )
CtbAddrInCurrShice| 1 | = CtbAddrinSlice] picLevelSliceldx || 1 |
} else {
NumCtulnCurrShce = 0
for( uleldx = shice address; uleldx <= slice address + num tiles i slice minus1f1];
tifeldx++) {
uleX = tleldx % NumTileColumns
tileY = tileldx / NumTileColumns
for( ¢ctbY = tileRowBd[ tileY ], ctbY < tileRowBd{ tileY + 1 }; ctbY++) {
for( ¢tbX = tileColBd{ tileX J; ctbX < tileColBd[ tileX + 1 |; cthX++) {
CtbAddrInCurrSlice] NumCrulnCurrSlhice | = ¢tbY * PicWidthinCtb + ¢thX

NumCtulnCurrSlice++
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if( subpic treated as pic flagf SubPicldx ]) {
SubPicLeftBoundaryPos = subpic_ctu top left x| SubPicldx | * CtbSizeY
SubPicRightBoundaryPos = Min( pic width max_in luma samples — 1,

( subpic_ctu top left x{ SubPicldx ]+ subpic width minus1{ SubPicldx ]+ 1) * CtbSizeY —

D

SubPicTopBoundaryPos = subpic_ctu top left y[ SubPicldx | *CtbSizeY SubPicBotBoundaryPos
= Min( pic_height max in luma samples — 1,

( subpic_ctu top left y| SubPicldx ]+ subpic_height minusl{ SubPicldx ]+ 1) * CtbSizeY

¥
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0 . 2L,
slice_type slice_type® 44 Hij

0 B (B slice)

1 P (P slice)

2 I (Islice)
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if pic rpl present flag )

FullPocLt] 1 ]{ ] = PicFultPocLt] 1 ][ 5 ]

else {

(3

else

== 0)

DeltaPocMsbCyclelt] 1 || j | = delta poc msb cycle [ 1 ][] ]

DeltaPocMsbCyclelt] 1 ][ j | = delta poc msb cycle Itf 1 ][]+

DeltaPocMsbCycleLtf 1 J[ 11 |

FullPocLt] 1 ][ ] = PicOrderCntVal — DeltaPocMsbCycleLt] 1 J[ j ] ¥ MaxPicOrderCntLsb

—( PicOrderCntVal & ( MaxPicOrderCntLsb — 1 ) ) + PocLsbLt[ 1 ][ 1 ]

}
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for(1=0;1<2;i++) {
if(slice type == B || (shcetype == P && 1 == 0)){
if( num_ref idx active override flag)
NumRefldxActive] 1 ] = num_ref idx active minuslfi]+1 (145)

else {

if num_ref entries{ i ][ RplsIdx{1]]

>= num ref idx default active minusl{i]+1)

NumRefldxActive[ i ] = num_ref idx default active minusl{i]+1

else

NumRefldxActive[ 1 ] = num_ref entries| 1 || RplsIdx[i]]

1

}else /*slice type == I || (slice type == P && 1 == 1)%

NumRefldxActive[ 1] =0
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gooono
pred_weight table() { R+
luma_log2_weight_denom ue(v)
if( ChromaArrayType != 0)
delta_chroma_log2_weight_denom se(v)
for(1=0: 1 < NumRefldxActive[ 0 ]; i++)
luma_weight 10_flag[ 1 | u(l)
if( ChromaArrayType != 0)
for(1=0:1<NumRefldxActive[ 0 |; i++)
chroma_weight_10_flag[ 1 ] u(l)
for( 1= 0:1< NumRefldxActive[ 0 ]: i++) {
if( luma_weight 10 flag[1]) {
delta_luma_weight_10[ 1] se(v)
luma_offset_10[ 1] se(v)
}
if( chroma_weight 10 flag[1])
for(j=0:<2:j++) {
delta_chroma_weight_10[1][j ] se(v)
delta_chroma_offset_10[1][] ] se(v)
}
)
if( slice type == B){
for(1=0:1< NumRefldxActive[ 1 ]: 1++)
luma_weight_l1_flag[i ] u(l)
if( ChromaArrayType != 0)
for(1=0:1< NumRefldxActive[ 1 ]: i++)
chroma_weight_11_flag[ i ] u(l)
for(1=0:1<NumRefldxActive[ 1 ]; 1++) {
if( luma_weight 11 flag[i]) {
delta_luma_weight _11[ 1 ] se(v)
luma_offset_11[1] se(v)
}
if( chroma_weight 11_flag[i])
for(j=0;)<2;j++) {
delta_chroma_weight 11[1][j ] se(v)
delta_chroma_offset_11[1][] ] se(v)
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for( i =0, NumLtrpEntries{ listldx ]{ rplsIdx ] = 0; i <num ref entries{ listldx || rplsldx ]; i++)

if( linter layer ref pic flagf histldx ] mplsldx J[ 1] && !st ref pic flagf listldx Jf plsIdx }[1])

NumLtrpEntries| listldx ][ rplsldx J++
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if( sps_weighted pred flag || sps weighted bipred flag)

AbsDeltaPocSt] hstldx | rplsldx J{ 1] = abs delta poc stf histldx || rplsldx || 1 ]
else

AbsDeltaPocS listldx |[ rpisldx JJ1]= abs_delta poc stf listldx J{ rplsldx [J1 ]+ 1
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sldx J{1])
DeltaPocValSt] listldx | rplsldx ][ i ] = (strp_entry sign flag| Listldx }{ rplsldx }{i1])?

AbsDeltaPocStf listldx ][ rplsldx ]J{ 1] : 0 — AbsDeltaPocSt{ listldx ]{ rplsldx ][ 1]
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(70)

goooao
£ EIFx -~y X RBSPH#X

picture_header rbsp() { Eatug
non_reference_picture_flag u(l)
gdr_pic_flag u(l)
no_output_of prior_pics_flag u(l)
if( gdr_pic_flag)
recovery_poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if( sps_poc_msb_flag) {
ph_poc_msb_present_flag u(l)
if( ph_poc_msb_present_flag )
poc_msb_val u(v)
}
pic_rpl_present_flag u(l)
if( pic_rpl_present flag) {
for(i=0:1<2:1++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(i == 0 || (1 == 1 && r1pll idx present flag)))
pic_rpl_sps_flag[i] u(l)
if( pic_rpl _sps flag[1]) {
if( num _ref pic lists in sps[1]>1 &&
(i == 0 || (1 == 1 && 1pll idx present flag)))
pic_rpl_idx[ 1] u(v)
} else
ref pic_list_struct( 1, num_ref pic lists in sps[i])
for(j = 0:j < NumLtrpEntries[ 1 ][ RplsIdx[ 1] J: j++) {
if( Itrp_in_slice_header flag[ 1 ][ RplsIdx[i]])
pic_poc_lIsb_It[i][j] u(v)
pic_delta_poc_msb_present flag[1][] ] u(l)
if( pic_delta_ poc_msb present flag[1][j])
pic_delta_poc_msb_cycle_It[1][j ] ue(v)
}
}
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if( (pps_weighted pred flag && slice type == P) ||
(pps_weighted bipred flag && slice type == B))

pred weight table( )

if( sps_triangle enabled flag && MaxNumMergeCand >= 2 &&

Ipps_max num merge cand minus_max num triangle cand plusl && WPDisabled)

pic_max_num_merge_cand_minus_max_num_triangle cand

ue(v)

rbsp_trailing bits( )
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(72)
gooono
slice_header( ) { Eabuns
slice_pic_parameter_set_id ue(v)
if( rect_slice flag || NumBricksInPic> 1)
slice_address u(v)
if( lrect slice flag && !single brick per slice flag)
num_bricks_in_slice_minus1 ue(v)
non_reference_picture_flag u(l)
slice_type ue(v)
if( separate_colour plane flag==1)
colour_plane_id u(2)
slice_pic_order_cnt_Isb u(v)
if( nal_unit type == GDR NUT)
recovery_poc_cnt ue(v)
if(nal_unit type == IDR W RADL || nal unit type == IDR N LP ||
nal_unit type == CRA NUT || NalUnitType == GDR NUT)
no_output_of_prior_pics_flag u(l)
if( output_flag present flag)
pic_output_flag u(l)
if( (nal_unit type != IDR_W RADL && nal unit type != IDR N LP) ||
sps_idr_tpl present flag) {
for(1=0;1<2;1++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps idc[1] &&
(1 == 0 || (1 == 1 && 1pll idx present flag)))
ref_pic_list_sps_flag[ 1] u(l)
if( ref pic list sps flag[i]) {
if( num ref pic lists in sps[1]>1 &&
(i == 0 || (1 == 1 && r1pll_idx present flag)))
ref_pic_list_idx[ i ] u(v)
} else
ref pic_list struct( i, num_ref pic lists in sps[i])
for(j = 0;j < NumLtrpEntries[ 1 ][ RplsIdx[1] J: j++) {
if( ltrp_in_slice header flag[ 1 ][ Rplsldx[1]])
slice_poc_lIsb_It[1][ ;] u(v)
delta_poc_msb_present_flag[1][] ] u(l)

if( delta_poc msb present flag[1][j])
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(73)
delta_poc_msb_cycle_It[1][] ] ue(v)
¥
}
if( (slice_type != I && num ref entries[ O ][ RplsIdx[0]]>1) ||
(slice_ type == B && num ref entries[ 1 ][ RplsIdx[ 1]]>1)) {
num_ref_idx_active_override_flag u(l)
if( num_ref idx_active _override flag )
for(1=0;1<(slice type == B?2:1);1t+)
if( num_ref entries[ 1 ][ Rplsldx[i]]>1)
num_ref_idx_active_minus1[ 1] ue(v)
}
}
if( partition_constraints_override_enabled_flag ) {
partition_constraints_override_flag ue(v)
if( partition_constraints_override flag) {
slice_log2_diff_min_qt_min_cb_luma ue(v)
slice_max_mtt_hierarchy_depth_luma ue(v)
if( slice_max_mtt_hierarchy depth luma !=0)
slice_log2_diff_max_bt_min_qt_luma ue(v)
slice_log2_diff max_tt_min_qt_luma ue(v)
}
if( slice_ type==1 && qtbtt_dual_tree intra_flag) {
slice_log2_diff min_qt_min_cb_chroma ue(v)
slice_max_mtt_hierarchy_depth_chroma ue(v)
if( slice_max mtt hierarchy depth chroma !=0)
slice_log2_diff max_bt_min_qt_chroma ue(v)
slice_log2_diff_max_tt_min_qt_chroma ue(v)
)
}
}
}
if (slice type !'= 1) {
if( sps_temporal mvp enabled flag && !pps temporal mvp_enabled idc )
slice_temporal_mvp_enabled_flag u(l)

if( slice type == B && !pps mvd Il zero idc)
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(74)

mvd_11_zero_flag u(l)
if( cabac_init present flag )
cabac_init_flag u(l)
if( slice_temporal_mvp_enabled flag) {
if( slice type == B && !pps collocated from 10 idc)
collocated_from_l0_flag u(l)
if( ( collocated from 10 flag && NumRefldxActive[0]>1) ||
(!collocated from 10_flag && NumRefldxActive[1]>1))
collocated_ref_idx ue(v)
}
if( (pps_weighted pred flag && slice type == P) ||
( pps_weighted bipred flag && slice type == B))
slice_weighted_pred_flag u(l)
if (slice_weighted pred_flag)
pred_weight table( )
if( !'pps_six_minus_max_num_merge cand_plusl )
six_minus_max_num_merge_cand ue(v)
if( sps_affine enabled flag &&
Ipps_five_minus_max_num_subblock merge cand plusl )
five_minus_max_num_subblock_merge_cand ue(v)
if( sps_fpel mmvd_enabled flag)
slice_fpel_mmvd_enabled_flag u(l)
if( sps_bdof dmvr slice present flag)
slice_disable_bdof_dmvr_flag u(l)
if( sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
Ipps_max_num_merge_cand minus_max_num_triangle cand minusl &&
WPDisabled ) {
max_num_merge_cand_minus_max_num_triangle cand ue(v)
}
3
if ( sps_ibc_enabled flag)
slice_six_minus_max_num_ibc_merge_cand ue(v)
if( sps_joint_cber_enabled flag )
slice_joint_cber_sign_flag u(l)
slice_qp_delta se(v)

if( pps_slice_chroma_qp_offsets present flag ) {
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(75)

slice_cb_qp_offset se(v)
slice_cr_qp_offset se(v)
if( sps_joint_cber_enabled flag)
slice_joint_cbcer_qp_offset se(v)
}
if( sps_sao_enabled flag) {
slice_sao_luma_flag u(l)
if( ChromaArrayType != 0)
slice_sao_chroma_flag u(l)
}
if( sps_alf enabled flag) {
slice_alf_enabled_flag u(l)
if( slice_alf enabled flag) {
slice_num_alf_aps_ids_luma u(3)
for(1=0:1 < slice num alf aps_ids luma; i++)
slice_alf_aps_id_lumal i ] u(3)
if( ChromaArrayType !'= 0)
slice_alf_chroma_idc u(2)
if( slice_alf chroma idc)
slice_alf_aps_id_chroma u(3)
¥
}
if (!pps_dep_quant_enabled flag)
dep_quant_enabled_flag u(l)
if( !dep_quant_enabled flag )
sign_data_hiding_enabled_flag u(l)
if( deblocking_filter override_enabled flag )
deblocking_filter_override_flag u(l)
if( deblocking_filter override flag ) {
slice_deblocking_filter_disabled_flag u(l)
if( !slice_deblocking filter disabled flag ) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)

}

}

if( sps_Imes_enabled flag) {
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(76)

JP 7577749 B2 2024.11.5

slice_Imcs_enabled_flag

u(l)

if( slice_Imes_enabled flag) {

slice_lmcs_aps_id

u(2)

if( ChromaArrayType !=0)

slice_chroma_residual_scale_flag

u(l)

}

)

if( sps_scaling list enabled flag ) {

slice_scaling_list_present_flag

u(l)

if( slice_scaling_list_present flag)

slice_scaling_list_aps_id

u(3)

}

if( entry point offsets present flag && NumEntryPoints>0) {

offset_len_minusl

ue(v)

for( 1= 0: 1< NumEntryPoints; i++)

entry_point_offset_minus1[ 1]

u(v)

}

if( slice_header extension present flag) {

slice_header_extension_length

ue(v)

for(1=0:1<slice_header extension_ length; i++)

slice_header_extension_data_byte[ 1]

u(8)

}

byte alignment( )
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mvLXB; = MvLX] xNbB; ] yNbB; ] (501)
refldxL.XB; = RefldxL.X[ xNbB; ]| yNbB: | (502)
predFlagl XB; = PredFlagl. X[ xXNbB; ][ yNbB: ] (503)
hpellfldxB; = Hpellfldx| xNbB, }] yNbB, ] (504)
bewldxB, = Bewldx] xNbB; ]| ¥yNbB; | (505)
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mvLXA; = MvLX][ xNbA; ]| yNbA; | (506)
refldxL.XA; = Refld<L.X[ xNbA; J[ yNbA; ] (507)
predFlagl XA, = PredFlagl. X[ xNbA,; }[ yNbA, ] (508)
hpellfldxA; = Hpellfldx] xNbA; ][ yNbA; | {509)
bewldxA; = Bewldx] xNbA; ][ yNbA; ] (510}
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mvLXB, = MvLX[ xNbB, | yNbB, | (51D
refldx1.XB, = RefldxL X[ xNbB, ][ yNbBy ] (512)
predFlagl XB = PredFlagb. X xNbBg ]} yNbBg | (513)
hpellfldxB, = Hpellfldx[ xNbB,; | yNbB; | 514y
bewldxBy = Bewldx[ xNbB, }[ yNbBo ] {515)
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(81)

mvEXAp = MvLX{] xNbAg ]| yNbAg ]

refldxT. XA, = RefldxLX[ xNbAg ][ vNbAg ]

predFlagl. XA = PredFlagl. X xNbAy || yNbA |

hpellfldx Ay = HpelIfldx] xNbA, [ yNbA, |

bewldxAg = Bewldx] xNbAg )] yNbAg |
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(82) JP 7577749 B2 2024.11.5

mvLXB; = MvLX][ xNbB, |] yNbB; | (521)
refldxLXB: = RefldxLX[ xNbB; ][ yNbB:z ] (522)
predFlagl. XB; = PredFlagl. X[ xNbB: }{ yNbB; | {523}
hpellfldxB; = Hpellfldx[ xNbB: |[ yNbB; | {524)
bewldxB; = Bowldxf xNbB; I yNbB: ] (525)
goodboobobuoobobuoobuoooboobda
goooooooOoooooOoo0oooooooU0oooooooUoooooDooUooOoo
goooboobobuoobobtuooboobooboobobooboboonb
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SliceMaxNumTriangleMergeCand = (lumaWeightedFlag || chromaWeightedFlag) ? 0 :

MaxNumTriangleMergeCand ;

- ShiceMaxNumTriangleMergeCand = (lumaWeightedFlag || chromaWeightedFlag) ? 1 :
MaxNumTriangleMergeCand ;

- SliceMaxNumTriangleMergeCand = slice weighted pred flag ? 0 : MaxNumTriangleMergeCand ;

goooao

gooono
SliceMaxNumTriangleMergeCand = slice weighted pred flag ? 1 : MaxNumTriangleMergeCand
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(83)

goooao

merge data( x0, y0. cbWidth, cbHeight, chType ) {

Eatigs

if ( CuPredMode[ chType ][ x0 ][y0] == MODE IBC) {

if( MaxNumIbcMergeCand > 1 )

merge_idx[ x0 ][ y0 |

ae(v)

} else {

if{ MaxNumSubblockMergeCand >0 && cbWidth>=8 &&

cbHeight >=8 )

merge_subblock_flag[ x0 ][ y0 ]

ae(v)

if( merge subblock flag[ x0][y0] == 1){

if( MaxNumSubblockMergeCand > 1 )

merge_subblock_idx[ x0 ][ yO0 ]

ae(V)

} else {

slice type==B)))

if( (cbWidth * cbHeight ) >= 64 && ((sps_ciip_enabled flag &&
cu skip flag[ x0 ][y0 ]==0 && cbWidth<128 && cbHeight< 128)]]|
(sps_triangle enabled flag && SliceMaxNumTriangleMergeCand > 1 &&

regular_merge_flag[ x0 ][ y0 ]

ae(v)

if (regular_merge flag[ x0 ][ y0]==1){

if( sps_mmvd_enabled flag)

mmvd_merge_flag[ x0 ][ y0 ]

ae(v)

if{ mmvd_merge flag[ x0[[y0]==1) {

if( MaxNumMergeCand > 1)

mmvd_cand_flag[ x0 ][ y0 ]

ae(v)

mmvd_distance_idx[ x0 ][ y0 ]

ae(V)

mmvd_direction_idx[ x0 ][ y0 |

ae(v)

} else {

if( MaxNumMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(V)

}

}else {

( cbWidth * cbHeight ) >= 64 && cbWidth <128 &&

if( sps_ciip_enabled flag && sps_triangle enabled flag &&
SliceMaxNumTriangleMergeCand > | && weightedPredFlag == 0 &&
slice type==B && cu skip flag[x0][y0] == 0 &&

cbHeight < 128 ) {

ciip_flag[ x0 ][ y0 ]

ae(V)

if( ciip_flag[ x0 ][ y0] && MaxNumMergeCand > 1)

JP 7577749 B2 2024.11.5
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(84) JP 7577749 B2 2024.11.5

merge_idx[ x0 ][ yO ]

ae(v)

if( lciip_flag[ x0 ][ yO ] && SliceMaxNumTriangleMergeCand > 1) {

merge_triangle_split_dir[ x0 ][ yO ]

ae(Vv)

merge_triangle_idx0[ x0 ][ yO0 ]

ae(Vv)

merge_triangle_idx1[ x0 ][ yO ]

ae(V)
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(85)

goooao

F—EIF % « ~v ¥ RBSP #XX

JP 7577749 B2 2024.11.5

picture_header rbsp( ) { Eabunea
non_reference_picture_flag u(l)
gdr_pic_flag u(l)
no_output_of_prier_pics_flag u(l)
if( gdr_pic_flag)
recovery_poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if( sps_poc msb flag) {
ph_poc_msb_present_flag u(l)
if( ph_poc_msb_present flag )
poc_msb_val u(v)
}
pic_rpl_present_flag u(l)
if( pic_rpl_present flag) {
for(1=0;1<2;1++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(1 == 0 [| (1 == 1 && 1pll_idx present flag)))
pic_rpl_sps_flag[ 1] u(l)
if( pic_1pl sps_flag[1]) {
if( num_ref pic lists in sps[1]>1 &&
(1 == 0 || (1 == 1 && 1pll _idx present flag)))
pic_rplidx[1] u(v)
1 else
ref _pic_list_struct( 1, num_ref pic_lists_in_sps[1])
for(j = 0:j < NumLtrpEntries[ i ][ RplsIdx[ 1] ]; j++) {
if( Itrp_in_slice header flag[ i ][ RplsIdx[i]])
pic_poc_Isb_It[i][j ] u(v)
pic_delta_poc_msb_present_flag[1][j ] u(l)
if( pic_delta_poc_msb_present flag[1][j])
pic_delta_poc_msb_cycle 1t[1][] ] ue(v)
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(86)

JP 7577749 B2 2024.11.5

if( (pps_weighted pred flag && slice type == P) ||
(pps_weighted bipred flag && slice type == B))

pred weight table( )

if( sps_trniangle enabled flag && MaxNumMergeCand >= 2 &&

!pps_max_num merge cand minus_max num_triangle cand plusl && WPDisabled)

pic_max_num_merge_cand_minus_max_num_triangle cand

ue(v)

bsp_trailing bits( )
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(87)
gooono
slice_header() { R F
slice_pic_order_cnt_Isb u(v)
if( subpics_present_flag )
slice_subpic_id u(v)
if( rect_slice_flag || NumTilesInPic > 1)
slice_address u(v)
if( 'rect_slice_flag && NumTilesInPic > 1)
num_tiles_in_slice_minus1 ue(v)
slice_type ue(v)
if( 'pic_tpl present flag &&((nal unit type !'= IDR W RADL &&
nal_unit_type !=
IDR N LP) || sps idr rpl present flag)) {
for(1=0;1<2;1++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(1 == 0 || (1 == 1 && 1pll_idx present flag)))
slice_rpl_sps_flag[ 1] u(l)
if( slice_rpl sps flag[1]) {
if( num_ref pic_lists in sps[1]>1 &&
(1 == 0 || (1 == 1 && 1pll_idx present flag)))
slice_rpl_idx[ 1] u(v)
} else
ref_pic_list_struct( 1, num_ref pic_lists_in sps[1])
for(j =0;j < NumLtrpEntries[ i ][ RplsIdx[ 1] ]; j++) {
if( Itrp_in_slice header flag[ 1 ][ RplsIdx[1]])
slice_poc_Isb_1t[1][j] u(v)
slice_delta_poc_msb_present_flag[1][] ] u(l)
if( slice_delta_poc_msb_present flag[i][j])
slice_delta_poc_msb_cycle 1t[ i ][] ] ue(v)
}
¥
}
if( pic_rpl present flag || ((nal unit type != IDR W RADL &&
nal_unit_type !=

IDR N LP) || sps_idr rpl present flag)) {
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if( (slice type !'= I && num ref entries[ 0 ][ Rplsldx[0]]>1)

[

(slice_ type == B && num ref entries[ 1 J[Rplsldx[ 1]]>1)) {

num_ref_idx_active_override_flag

u(l)

if( num_ref idx active override flag)

for(1=0:1<(slice type == B?2:1);1++)

if( num_ref entries[ i ][ Rplsldx[i]]>1)

num_ref_idx_active_minus1[ 1]

ue(v)

}

if( slice_type != I){

if( cabac_init_present flag)

cabac_init_flag

u(l)

if( pic_temporal mvp_enabled flag) {

if( slice type == B && !pps collocated from 10 idc)

collocated_from_l0_flag

u(l)

if( (collocated from 10 flag && NumRefldxActive[0]>1) ||
(!collocated_from 10 flag && NumRefldxActive[1]>1))

collocated_ref_idx

ue(v)

}

if (slice_weighted pred_flag)

pred_weight table( )

if( !pps_six_minus_max num merge_cand_plusl )

six_minus_max_num_merge_cand

ue(v)

if( sps_affine enabled flag &&

Ipps_five_ minus max num_subblock merge cand plusl )

five_minus_max_num_subblock_merge_cand

ue(Vv)

if( sps_fpel mmvd enabled flag)

slice_fpel_mmvd_enabled_flag

u(1)

if( sps_bdof dmvr_slice present flag )

slice_disable_bdof_dmvr_flag

u(1)

if( sps_triangle enabled flag && MaxNumMergeCand >= 2 &&

Ipps_max_num merge cand minus_max num_triangle cand minusl &&

WPDisabled ) {

max_num_merge_cand_minus_max_num_geo_cand

ue(v)
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}
slice_qp_delta se(v)
if{ pps_slice_chroma_gp_offsets_present flag) {
slice_cb_qp_offset se(v)
slice_cr_qp_offset se(v)
i#{ sps_joint_cber_enabled flag )
slice_joint_cher_qp_offset se(v)
}
if( pps_cu_chroma_qp_offset_list_enabled_flag )
cu_chroma_qp_offset_enabled_flag w(l)
if( sps_sao_enabled flag && Ipic_sao_enabled present flag ) {
slice_sao_luma_flag u(l)
if{ ChromaArrayType 1= 0)
slice_sao_chroma_flag w(l)
3
if{ sps_alf enabled flag && !pic_alf enabled present flag) {
slice_alf_enabled_flag u(l)
i{ slice_alf _enabled_flag ) {
slice_num_alf_aps_ids_luma u(3)
for(i=0:1< slice_num_alf aps_ids_luma; i++)
slice_alf_aps_id_luma( i ] u(3)
tf{ ChromaArrayType = 0)
slice_alf_chroma_idc u(2)
if{ slice_alf chroma_idc)
slice_alf aps id chrema u(3)
3
}
if( deblocking_filter override enabled flag &&
tpic_deblocking filter_override_present_flag )
slice_deblocking_filter_override_flag u(l)
if{ slice_deblocking_filter_override_flag ) {
slice_deblocking_filter_disabled_flag u(1)
if( !slice_deblocking_filter_disabled _flag ) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
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¥

if( entry_point_offsets_present flag && NumEntryPoints > 0) {

offset_len_minusl

ue(v)

for( i=0; 1 < NumEntryPoints; i++)

entry_point_offset_minus1f i

u(v)

}

if( slice_header _extension_present flag ) {

slice_header_extension_length

ue(v)

for(i=0:1<slice_header extension length; i++)

slice_header_extension_data_byte[ i ]

u(8)

}

byte alignment( )

——
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- SheeMaxNumGeoMergeCand = (lnmaWeightedFlag || chromaWeightedFlag) 7 0 :

MaxNumGeoMergeCand ;

- SheeMaxNumGeoMergeCand = (hunaWeightedFlag || chromaWeightedFlag) ? 1 :

MaxNumGeoMergeCand ;

- ShiceMaxNumGeoMergeCand = slice_weighted pred flag 7 0 : MaxNumGeoMergeCand ;

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

if( CuPredMode[ chType ][ x0][y0] == MODE_IBC) {

if( MaxNumIbcMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(v)

} else {

if( MaxNumSubblockMergeCand >0 && c¢bWidth >= 8 && cbHeight >=
8)

merge_subblock_flag[ x0 ][ y0 ]

ae(v)

if( merge subblock flag[x0[[y0] == 1) {

if( MaxNumSubblockMergeCand > 1)

merge_subblock_idx[ x0 ][ y0 |

ae(vV)

} else {

if( (sps_ciip_enabled flag &&
cu skip flag[x0][y0] == 0 && (cbWidth* cbHeight) >= 64 &&
cbWidth <128 && cbHeight<128) ||
(sps_geo_enabled flag && SliceMaxNumGeoMergeCand > 1 &&
cbWidth>=8 && cbHeight >=8 && slice type == B))

regular_merge_flag[ x0 ][ y0 ]

ae(v)

if( regular merge flag[ x0[[y0] == 1) {

if( sps_ mmvd_enabled flag)

mmvd_merge_flag[ x0 ][ y0 |

ae(v)

if( mmvd_merge flag[x0][y0] == 1){

if( MaxNumMergeCand > 1)

mmvd_cand_flag[ x0 ][ y0 |

ae(vV)

mmvd_distance_idx[ x0 ][ y0 |

ae(v)

mmvd_direction_idx[ x0 ][ y0 ]

ae(v)

} else if( MaxNumMergeCand > 1)

merge_idx[ x0 ][ yO ]

ae(v)

} else {

if( sps_ciip_enabled flag && sps_geo_enabled flag &&
SliceMaxNumGeoMergeCand > 1 && slice type == B &&
cu_skip flag[x0][y0] == 0 &&
cbWidth >= 8 && cbHeight >= 8 && cbWidth<128 && cbHeight<128)

ciip_flag[ x0 ][ y0 ]

ae(v)

if( ciip_flag[ x0[[y0] && MaxNumMergeCand > 1)
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merge_idx[ x0 ][ y0 ] ae(V)

if(leiip flag[ x0][y0] && SliceMaxNumGeoMergeCand > 1) {

merge_geo_partition_idx[ x0 ][ y0 ] ae(v)

merge_geo_idx0[ x0 ][ y0 | ae(V)

if( SliceMaxNumGeoMergeCand > 2 )

merge_geo_idx1[ x0 ][ y0 | ae(v)
}
}
3
}
}
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seq_parameter_set_tbsp() { whT
sps_decoding_parameter_set_id u(4)
sps_video_parameter_set_id u(d)
sps_max_sublayers_minusl u(3)
sps_reserved_zero_dbits u(4)
sps_ptl_dpb_hrd_params_present_flag u(l)
if( sps_ptl_dpb_hrd params_present flag ) 10
profile_tier_level( I, sps_max_sublayers_mimus] )
gdr_enabled_flag u(l)
sps_seq_parameter_set_id u(4)
sps_sbt_enabled_flag u(l)
sps_affine_enabled flag u(l)
if{ sps_affine_enabled flag) {
sps_affine_type flag u(l)
sps_affine_amvr_enabled_flag u(l) 20
sps_affine_prof_enabled_flag u(l)
if{ sps_affine_prof_enabled_flag )
sps_prof_pic_present_flag u(l)
!
if( chroma_format_ide == 3){
sps_palette_enabled_flag u(l)
sps_act_enabled flag w(l)
K
sps_bew_enabled _flag u(l) 30
sps_ibc_enabled_flag u(l)
sps_ciip_enabled_flag u(l)
if( sps_mmvd_enabled_flag )
sps_fpel_mmvd_enabled_flag u(l)
sps_geo_enabled flag u(l)
sps_six_minus_max_num_merge_cand_plusl ue(v)
if (sps_geo_enabled_flag)
sps_max_num_merge cand minus_max_num_geo_cand plusi ue(v)
sps_lmes_enabled_flag u(l)
40
sps_lfnst_enabled_flag u(l)
sps_ladf_enabled_flag u(l)
oooooooooobooOooooooooooooao
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MaxNumMergeCand = 6 — pic_six_minus max num merge cand
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sps_geo_enabled_flag

u(l)

sps_six_minus_max_num_merge_cand

ue(v)

if (sps_geo_enabled_flag)

sps_max_num_merge_cand_minus_max_num_geo_cand

ue(v)
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MaxNumMergeCand = 6 — sps_six_minus_max_num merge cand
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sps_bcw_enabled_flag

u(l)

sps_ibc_enabled_flag

u(l)

sps_ciip_enabled_flag

u(l)

if( sps_mmvd_enabled_flag)

sps_fpel_ mmvd_enabled_flag

u(l)

sps_wp_enabled_flag

if (!sps_wp_enabled_flag)

sps_geo_enabled_flag

u(l)

sps_six_minus_max_num_merge_cand_plusl

ue(v)

if (sps_geo_enabled_flag)

sps_max_num_merge_cand_minus_max_num_geo_cand_plusl

ue(v)

sps_Ilmcs_enabled_flag

u(l)

sps_lfnst_enabled_flag

u(l)

sps_ladf_enabled_flag

u(l)
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if( pps_cu_chroma_qp offset list enabled flag) {

chroma_qp_offset_list_len_minusl

ue(v)

for(1=10:1<=chroma qp offset list len minusl;i++) {

cb_qp_offset_list[ i ]

se(v)

cr_qp_offset_list[ 1]

se(v)

if( pps_joint_cber gp_offset present flag )

joint_cber_qp_offset_list[ 1 ]

se(v)

}

if (sps_wp_enabled_flag) {

pps_weighted_pred_flag

u(l)

pps_weighted_bipred_flag

u(l)
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if (sps_wp_enabled_flag) {

pic_weighted_pred_flag

pic_weighted_bipred_flag
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pic_parameter set rbsp() {

rpl_present_in_ph_flag

u(l)

sao_present_in_ph_flag

u(l)

alf_present_in_ph_flag

u(l)

pps_weighted_pred_flag

u(l)

pps_weighted_bipred_flag

u(l)

if( pps_weighted pred flag ||

pps_weighted bipred_flag

rpl_present_in ph flag)

weighted_pred_table_present_in_ph_flag

u(l)

deblocking_filter_control_present_flag

u(l)

if( deblocking_filter control present flag) {

deblocking_filter_override_enabled_flag

u(l)

if( deblocking filter override enabled flag)

deblocking_filter_override_present_in_ph_flag

u(l)

pps_deblocking_filter_disabled_flag

u(l)

if( !pps_deblocking_filter disabled flag) {

pps_beta_offset_div2

se(V)

pps_tc_offset_div2

se(V)

}

constant_slice_header_params_enabled_flag

u(l)

Oooooooog
Ooooooog
OOooooooog
OoOoooooodo
Oooooooog
Oooooooog
OOooooooog
Ooooooooo
Oooooooog
Ooooooog
OOooooooog
Ooooooooo

I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |
I [ |
I [ |
OO ogogodg
I [ |

O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
O
O
O
O
O
O

10

20

30

40

50



I e e s e sy [y |
I e [ e s e e s s [y |
e e s s e s s s [ |

Oooooooooooooooao

O 0Ooo0ooooao
O 0OoQgoooao
O 0O0Qgoooao
O 0Oo0oo0oo0ooao
OO0 oooao
O 0OoQgoooao
O 0O0Qgoooao
O 0Oo0oo0oo0ooao
OO0 oooao
O 0OoQgoooao
O 0O0Qgoooao
O 0Oo0oo0oo0ooao
OO0 oooao
O 0OoQgoooao
O 0O0Qgoooao
O 0Oo0oo0oo0ooao
OO0 oooao
O 0OoQgoooao

Oooooooooo-o

OoooOoooooao

oo oooooooo

OoooOoooooao

OOoo0ooooaoo
OOoo0ooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao
OOoo0ooooao
OOoooooao
OO0Oo0ooooao
Oo0Ooo0oo0oo0ooao

oo oooooooo

OooQogooooao

OO0 oo oooooog

O 0O04Qgooooao

Ooooooooooo

OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao

oo o0ooooooo

oo oooooooo

OO0 oo oooooog

Ooooooooooo

oo o0ooooooo

oo oooooooo

OO0 oo oooooog

Ooooooooooo

O
O
(]

O
O
O

O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOgoog
O 0Ooo0ooo

(100)

O O
[ |
O d

(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooo0oooo

O 0Ooo0ooOooao

OOoo0oooo

OOooooo

O Ooo0oooo

O 0Ooo0ooOooao

OOoo0oooo

OOooooo

O Ooo0oooo

JP 7577749 B2 2024.11.5

O 0Ooo0ooOooao

OOoo0oooo

OOooooo

O Ooo0oooo

O 0Ooo0ooOooao

OOoo0oooo

OOooooo

O Ooo0oooo

O 0Ooo0ooOooao

10

20

30

40

50



(101)
gooono
picture_header rbsp( ) { Fabinea
if( (pps_weighted pred flag || pps_weighted bipred flag) &&
weighted pred table present in ph flag)
pred weight table( )
if( 1pl_present in ph flag) {
for(1=0;1<2;1++) {
if( num_ref pic lists in sps[1]>0 && !pps_ref pic list sps idc[1] &&
(i == 0 || (1 == 1 && r1pll idx present flag)))
pic_rpl_sps_flag[ 1] u(l)
if( pic_tpl_sps_flag[1]) {
if( num ref pic lists in sps[1]>1 &&
(1 == 0 || (1 == 1 && 1pll idx present flag)))
pic_rpl_idx[1] u(v)
} else
ref pic list struct( 1, num ref pic lists in sps[i])
for(j = 0:j < NumLtrpEntries| 1 ][ RplsIdx[ 1] ]: j++) {
if( Itrp_in_slice_header flag[ 1 ][ Rplsldx[1]])
pic_poc_Isb_It[i][;] u(v)
pic_delta_poc_msb_present_flag[1][ ] u(l)
if( pic_delta_poc_msb_present flag[1][j])
pic_delta_poc_msb_cycle_It[1][j ] ue(v)
}
}
}
if( sps_sao_enabled flag && sao_present in ph flag) {
pic_sao_luma_enabled_flag u(l)
if(ChromaArrayType = 0)
pic_sao_chroma_enabled_flag u(l)
—
}

if( sps_alf enabled flag && alf present in ph flag) {
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pic_alf_enabled_flag

u(l)

if( pic_alf enabled flag) {

pic_num_alf_aps_ids_luma

u(3)

for(1=0: 1< pic_num alf aps ids luma: i++)

pic_alf_aps_id luma[ 1]

u(3)

if( ChromaArrayType !'= 0)

pic_alf chroma_idc

u(2)

if( pic_alf chroma idc)

pic_alf_aps_id_chroma

u(3)

ift deblocking_filter override enabled flag &&
deblocking_filter override present in_ph flag)

pic_deblocking_filter_override_flag

u(l)

if( pic_deblocking filter override flag) {

pic_deblocking_filter_disabled_flag

u(l)

if( !pic_deblocking_filter disabled flag) {

pic_beta_offset_div2

se(v)

pic_tc_offset_div2

se(V)
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slice_header( ) {

Fabusy

if( !rpl_present in ph flag &&((nal unit type != IDR W RADL &&
nal unit type !=

IDR N LP) || sps idr rpl present flag)) {

for(1=0:1<2;1++) {

if( num_ref pic lists in sps[1]>0 && !pps ref pic list sps ide[1] &&
(i==01 (i ==1 &
pll_idx present flag)))

slice_rpl_sps_flag[ 1]

u(l)

if( slice rpl sps flag[i]) {

if( num_ref pic lists in sps[1]>1 &&

(1 == 0 || (1 == 1 && 1pll_idx present flag)))

slice_rpl_idx[ 1]

u(v)

} else

ref pic list struct( i, num_ref pic lists in sps[1])

for(j =0: j < NumLtrpEntries[ i ][ RplsIdx[ i ] J: j++) {

if( Itrp_in_slice_header flag[1][ RplsIdx[1]])

slice_poc_Isb_It[ 1 ][] ]

u(v)

slice_delta_poc_msb_present_flag[1][] ]

u(l)

if( slice_delta_poc_msb_present flag[1][j])

slice_delta_poc_msb_cycle_It[1][] ]

ue(v)

}

if( tpl_present in ph flag || ((nal unit type !'= IDR W _RADL &&
nal unit type !=

IDR N LP) || sps_idr 1pl present flag)) {

if( (slice type = 1 && num ref entries[ 0 ][ Rplsldx[0]]>1) ||
(slice type == B && num ref entries[ 1 [ Rplsldx[1]]>1)) {

num_ref_idx_active_override_flag

u(l)

if( num_ref idx_active_override flag)

for(1=0:1<(slice type == B?2:1);1++)
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(104)

if( num_ref entries[ 1 ][ RplsIdx[1]]>1)

num_ref_idx_active_minus1[1]

ue(v)

if( slice type != 1){

if( ( (pps_weighted pred flag && slice type == P
(pps_weighted bipred flag && slice type ==
lweighted_pred_table present in_ph_flag )

pred_weight table()

}

if( sps_sao_enabled flag && !sao_present in ph flag) {

slice_sao_luma_flag

u(l)

if( ChromaArrayType != 0)

slice_sao_chroma_flag

u(l)

}

if( sps_alf enabled flag && !alf present in ph flag) {

slice_alf_enabled_flag

u(l)

if( slice_alf enabled flag) {

slice_num_alf aps_ids_luma

u(3)

for(1=0;1<slice_ num alf aps ids luma; i++)

slice_alf_aps_id_luma[ 1]

u(3)

if( ChromaArmrayType != 0)

slice_alf chroma_idc

u(2)

if( slice_alf chroma idc )

slice_alf_aps_id_chroma

u(3)

}

if( deblocking filter override enabled flag &&
!deblocking_filter_override present in_ph flag )

slice_deblocking_filter_override_flag

u(l)
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(105) JP 7577749 B2 2024.11.5
if( slice_deblocking filter override flag) {
slice_deblocking_filter_disabled_flag u(1)
if( !slice_deblocking filter disabled flag) {
slice_beta_offset_div2 se(V)
slice_tc_offset_div2 se(v)

ooooooooooboobooooooooooooobooao
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gooono
picture_header_rbsp( ) { Ebiea
if( rpl_present in ph flag) {
for(1=0;1<2:1++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic_list sps idc[1] &&
(1 == 0 [|] (1 == 1 && 1pll_idx present flag)))
pic_rpl_sps_flag[ 1] u(l)
if( pic_1pl sps flag[1]) {
if( num ref pic lists in sps[1]>1 &&
(i == 0 || (1 == 1 && 1pll idx present flag)))
pic_rpl_idx[ 1] u(v)
} else
ref pic_list_struct( 1, num_ref pic lists in sps[1])
for(j = 0: j < NumLtrpEntries[ 1 ][ RplsIdx[ 1] ]: j++) {
if( ltrp_1n slice header flag[ i ][ Rplsldx[1]])
pic_poc_Isb_It[1][j ] u(v)
pic_delta_poc_msb_present_flag[i][] ] u(l)
if( pic_delta_poc_msb_present flag[ i][j])
pic_delta_poc_msb_cycle 1t[1][] ] ue(v)
)
}
}
if( ( pps_weighted pred flag || pps weighted bipred flag) &&
weighted pred table present in ph flag)
pred_weight table( )
if( sps_sao_enabled flag && sao present in ph flag) {
pic_sao_luma_enabled_flag u(l)
if(ChromaArrayType != 0)
pic_sao_chroma_enabled_flag u(1)
—
}
if( sps_alf enabled flag && alf present in ph flag) {
pic_alf_enabled_flag u(l)
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if( pic_alf enabled flag) {

pic_num_alf aps_ids_luma

u(3)

for(1=0;1<pic_num alf aps ids luma: i++)

pic_alf aps_id_luma[1i]

u(3)

if( ChromaArrayType != 0)

pic_alf_chroma_idc

u(2)

if( pic_alf chroma idc)

pic_alf aps_id_chroma

u3)

if( deblocking_filter override enabled flag &&
deblocking_filter_override_present_in_ph_flag)

pic_deblocking_filter_override_flag

u(l)

if( pic_deblocking filter override flag) {

pic_deblocking_filter_disabled_{lag

u(l)

if( !pic_deblocking filter disabled flag) {

pic_beta_offset_div2

se(V)

pic_tc_offset_div2

se(Vv)

oboboooboooboooobooooboooboobooboooooobooobooboooao
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picture_header rbsp( ) {

Eitien

picture_header_structure( )
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picture_header structure( ) {

non_reference_picture_flag

gdr_pic_flag

no_output_of_prior_pics_flag

if( gdr_pic_flag)

recovery_poc_cnt

ph_pic_parameter_set_id

ooooao
—EARTA R Ny ZTHEL

slice_header( ) {

Fabuss

picture_header_in_slice_header_flag

u(l)

if(picture_header in slice header flag)

picture_header_structure( )

if( subpics_present flag )

slice_subpic_id

u(v)

if( rect slice flag || NumTilesInPic>1)

slice_address

u(v)

if( rect slice flag && NumTilesInPic > 1)

num_tiles_in_slice_minusl

ue(v)

slice_type

ue(v)

if( Ipic_rpl present flag &&( (nal unit type != IDR W RADL &&
nal unit type !=

IDR N LP) || sps idr rpl present flag)) {

for(i=0:1<2;i++) {

if( num ref pic lists in sps[1]>0 && !pps ref pic list sps ide[i] &&
(1 == 0 || (1 == 1 && r1pll idx present flag)))

slice_rpl_sps_flag[ 1]

u(l)
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goood
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pic_parameter_set_rbsp( ) { b
picture_header_in_slice_header_flag u(l)
if (picture_header_in_slice_header flag)
{
rpl_present_in_ph_flag u(1) 10
sao_present_in_ph_flag u(l)
alf present_in_ph_flag u(l)
}
pps_weighted_pred_flag u(l)
pps_weighted _bipred_flag u(l)
if( pps_weighted pred flag || pps weighted bipred flag | 1pl present in ph flag)
weighted_pred_table_present_in_ph_flag u(l)
deblocking_filter_control_present_flag u(l) 20
if( deblocking filter control present flag) {
deblocking_filter_override_enabled_flag u(l)
if( deblocking filter override enabled flag)
deblocking_filter_override_present_in_ph_flag u(l)
pps_deblocking_filter_disabled_flag u(l)
if( !pps_deblocking filter disabled flag) {
pps_beta_offset_div2 se(v)
pps_tc_offset_div2 se(v) 30
}
}
constant_slice_header_params_enabled_flag u(l)
¥
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gooono
pred_weight table( ) { Eabinea
luma_log2_weight_denom ue(v)
if( ChromaArrayType !'= 0)
delta_chroma_log2_weight_denom se(v)
num_l0_weighted_ref_pics ue(v)
for(1=0;1i<num 10 weighted ref pics; i++)
luma_weight 10_flag[ i ] u(l)
if( ChromaArrayType '= 0) 10
for(1=0; 1< NumRefldxActive[ 0 ]: 1++)
chroma_weight_10_flag[ i ] u(l)
for(i=0; i< NumRefldxActive[ 0 |; i++) {
if( luma_weight 10 flag[1]) {
delta_luma_weight 10[ i ] se(v)
luma_offset_10[ 1] se(v)
}
if( chroma_weight 10 flag[1])
for(j=0:j<2:j++) { 20
delta_chroma_weight_10[1][j ] se(v)
delta_chroma_offset_10[1][ ] se(v)
}
}
num_l1_weighted_ref_pics ue(v)
for(1=0:1<num I1_weighted ref pics; i++)
luma_weight_11_flag[ i ] u(l)
if( ChromaArrayType != 0)
for(1=0; 1< NumRefldxActive[ 1 ]; i++) 30
chroma_weight_11_flag[ 1] u(l)
for(i=0:1<NumRefldxActive[ 1 | i++) {
if( luma_weight 11_flag[i]) {
delta_luma_weight_11[ 1 ] se(v)
luma_offset 111 ] se(v)
}
if( chroma_weight 11_flag[1])
for(j=0:j<2:j++) {
delta_chroma_weight 11[i][j] se(v) 40
delta_chroma_offset 11[1][; ] se(v)
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if( sps_prof pic_present flag)

pic_disable_prof_flag

u(l)

if( sps_geo _enabled flag && MaxNumMergeCand >= 2 &&
pps_max num merge cand minus max num geo cand plusl &&

num_l0_weighted_ref pics==0 && num_l1_weighted_ref pics==0)

pic_max_num_merge_cand_minus_max_num_geo_cand

ue(v)

if ( sps_ibc_enabled flag)

pic_six_minus_max_num_ibc_merge cand

ue(v)

if( sps_joint_cber_enabled flag )

goboooogogooobooboooboooboboobooboooo
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(113)
gooono
picture_header rbsp( ) { Eatuiea
pic_inter_slice_present_flag u(l)
if( pic_inter_slice_present flag )
pic_intra_slice_present_flag u(l)
non_reference_picture_flag u(l)
gdr_pic_flag u(1)
no_output_of prior_pics_flag u(l)
if( gdr_pic flag)
recovery_poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if( sps_poc_msb flag) {
ph_poc_msb_present_flag u(l)
if( ph_poc_msb_present_flag )
poc_msb_val u(v)
1
if( sps_subpic_id present flag && !sps subpic id signalling flag) {
ph_subpic_id_signalling_present_flag u(l)
if( ph_subpics_id_signalling_present_flag ) {
ph_subpic_id_len_minusl ue(v)
for(1=0:1 <= sps num subpics minusl:i++)
ph_subpic_id[ 1] u(v)
}
}
if( !sps_virtual_boundaries_present flag ) {
ph_virtual boundaries present_flag u(1)
if( ph_virtual boundaries present flag) {
ph _num_ver virtual boundaries u(2)
for(1=0:1<ph num ver virtual boundaries: i-++)
ph_virtual_boundaries pos x[ 1] u(13)
ph num hor virtual boundaries u(2)
for(i=0:1<ph num hor virtual boundaries; i++)
ph_virtual boundaries pos y[1] u(13)
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(114)

if( separate_colour plane flag == 1)
colour_plane id u(2)
if( output_flag present_flag )
pic_output flag u(l)
pic_tpl present flag u(l)
if( pic_rpl present flag) {
for(1=0;1<2;i++) {
if( num_ref pic lists in sps[1]>0 && !pps ref pic_list sps_idc[1] &&
(1 == 0 [| (1 == 1 && 1pll _idx present flag)))
pic 1pl sps flag[i] u(l)
if( pic_rpl_sps_flag[1]) {
if( num _ref pic lists in sps[1]>1 &&
(1 == 0 || (1 == 1 && 1pll_idx present flag)))
pic_rpl idx[ 1] u(v)
} else
ref pic list struct( i, num_ref pic lists in sps[1])
for(j = 0:j < NumLtrpEntries[ 1 ][ RplsIdx[ 1] ]: j++) {
if( ltrp_in_slice_header flag[ i ][ RplsIdx[1]])
pic poc Isb 1t[1][]] u(v)
pic_delta_poc_msb_present flag[i][] ] u(l)
if( pic_delta_poc_msb_present flag[1][j])
pic_delta poc_msb_cycle It[1][] ] ue(v)
}
}
}
if( partition_constraints_override enabled_flag )-{
partition_constraints_override_flag u(l)
if( pic_intra_slice_present_flag ) {
if( partition_constraints_override flag) {
pic_log2_diff min_qt_min_cb_intra_slice_luma ue(v)
pic_max_mtt_hierarchy_depth_intra_slice_luma ue(v)
if( pic_max mtt_hierarchy depth intra slice luma != 0) {
pic_log2_diff max_bt_min_qt_intra_slice_luma ue(v)
pic_log2_diff max_tt min_qt_intra_slice_luma ue(v)

}

if( qtbtt_dual tree intra flag) {
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pic_log2 diff_min_gqt min_cb_intra_ slice_chroma ue(v)
pic_max_mtt_hierarchy_depth_intra_slice_chroma ue(v)
if( pic_max_mtt_hierarchy depth_intra_slice_chroma !=
pic_log2 diff max bt min_ gt intra_slice_chroma ue(v)
pic_log2_diff_max_tt_min_gqt_intra_slice_chroma ue(v)
¥
}
}
—
if( cu_gp_delta_enabled_flag )-{
pic_cu_gp_delta_subdiv_intra_slice ue(v)
if( pps_cu_chroma_qp_offset_list_cnabled flag)
pic_cu_chroma_qp_offset_subdiv_intra_slice ue(v)
3
if( pic_inter_slice present flag ) {
if( partition_constraints_override_flag ) {
pic_log2_diff_min_qt_min_cb_inter_slice ue(v)
pic_max_mtt_hierarchy_depth_inter_slice ue(v)
if{ pic_max_mtt hierarchy_depth inter slice != 0) {
pic_log2_diff max_bt min_qt_inter_slice ue(v)
pic_log2_ diff max_tt_min_gft_inter_slice ue(v)
}
}
if( cu_gp_delta_enabled flag)
pic_cu_qp_delta_subdiv_inter_slice ue(v)
if( pps_cu_chroma_qp_offset list_enabled flag) ¢
pic_cu_chroma_qp_offset_subdiv_inter_slice ue(v)
if( sps_temporal mvp_enabled flag )
pic_temporal_mvp_enabled_flag u(l)
if(lpps_mvd_11_zero_idc)
mvd_11_zero_flag u(l)
if( 'pps_six_minus_max_num_merge _cand_plusl )
pic_six_minus_max_num_merge_cand ue{v)
if( sps_affine_enabled flag)
pic_five_minus_max_num_subblock_merge cand ue(v)
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if( sps_fpel mmvd enabled_flag)

(116)
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pic_fpel mmvd_enabled_flag

u(l)

if( sps_bdof pic_present flag)

pic_disable_bdof_flag

u(l)

if( sps_dmvr_pic_present flag )

pic_disable_dmvr_flag

u(l)

if( sps_prof pic_present flag)

pic_disable_prof_flag

u(l)

if( sps_triangle enabled flag && MaxNumMergeCand >= 2 &&

Ipps_max num merge cand minus max num triangle cand plusl )

pic_max_num_merge_cand_minus_max_num_triangle_cand

ue(v)

}

if (sps_ibc_enabled flag)

pic_six_minus_max_num_ibc_merge_cand

ue(v)

O

goood
7371 —KAT A R

c Ny ZHESC

slice_header( ) {

Eabiney

slice_pic_order_cnt_lsb

u(v)

if( subpics_present flag )

slice_subpic_id

u(v)

if( rect_slice flag || NumTilesInPic > 1)

slice_address

u(v)

if( 'rect_slice flag && NumTilesInPic>1)

num_tiles_in_slice_minusl

ue(v)

if( pic_inter_slice_present_flag)

slice_type

ue(v)
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3 7 — 5 —slice_type ~D%4 Eii DO BEEAT 1T

- - M
slice_type slice_type D44 Hil

0 B (B slice)

1 P (P slice)

2 I (I slice)
gooooobobootooooooob bbbt oo bbb buooooooboon
gooobooboooobgooboboUobooDooboUobUobDoUobooooobod
gooooobooobooodogoooobboboooooooooboboboboboooooao
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googogd
picture_header rbsp() { B

if( (pps_weighted pred flag || pps weighted bipred flag) &&
weighted pred table present in ph flag)

pred_weight _table()
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gooono
picture_header rbsp() { Eaties
pic_inter_slice_present_flag u(l)

if( pic_inter slice present flag)

pic_intra_slice_present_flag u(l)

if( (pps_weighted pred flag || pps weighted bipred flag) &&
10

pic_inter slice present flag)

pred_weight table( )

oooooooooobobooooboooogad
ooood

picture_header rbsp( ) { i s

pic_inter_slice_present_flag u(l) 20

if( pic_inter slice present flag)

pic_intra_slice_present_flag u(l)

if( ( pps_weighted pred flag || pps weighted bipred flag) &&
pic_inter slice present flag && weighted pred table present in ph flag)

pred_weight table( )

30
gboooobooboooboooboooboooan
gooaoaao

picture_header rbsp( ) { Eapiea

pic_inter_bipred_slice_present_flag u(1)

if (!pic_inter bipred slice present flag)

pic_inter_slice_present_flag u(1)

if( pic_inter_slice present_flag ) 40

pic_intra_slice_present_flag u(1)

if( ( pps_weighted pred flag || pps weighted bipred flag) &&
pic_inter slice present flag && weighted pred table present in ph flag)

pred weight table( )

ooooooooooboooooooooooooooobooOoooobooooooooaon 50
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ooood
picture_header rbsp() { Eabinea 10
pic_inter slice present flag u(l)
if( pic_inter_slice_present_flag )
pic_intra_slice_present flag u(l)
—pierplpresent_flag wch
—itpieiplpresent—flag)+
if( rpl_present_in ph flag) {
for(1=0;1<2:1++) {
if( num_ref pic lists_in sps[1]>0 && !pps_ref pic list sps ide[1] && 20
(i == 0 || (i == 1 && 1pll_idx present flag)))
pic_rpl_sps_flag[ 1] u(l)
if( pic_rpl_sps_flag[1]) {
if( num_ref pic_lists_in_sps[i]>1 &&
(i == Il (i == 1 && 1pll_idx present flag)))
pic_rpl_idx[i ] u(v)
} else
ref pic_list_struct( i num_ref pic_lists in sps[i])
for( j = 0: j < NumLtrpEntries[ i ][ RplsIdx[i] ]: j++) { 30
if( Itrp_in_slice_header flag[ i ][ RplsIdx[i]])
pic_poc_lsb_It[i][]] u(v)
pic_delta_poc_msb_present_flag[i][] ] u(1)
if( pic_delta_poc_msb_present flag[i][j])
pic_delta_poc_msb_cycle_It[i][] ] ue(v)
}
}
}
40
if( ( pps_weighted _pred flag || pps_weighted bipred flag) &&
weighted_pred_table present in ph flag && pic_inter slice present flag )
pred_weight_table( )
if( sps_sao_enabled flag && sao_present in ph flag) {
——ple_sao_enabled_present_flag ueh)

50
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——H{ pie—sao—enabled_present—flag }-{
pic_sao_luma_enabled_flag u(l)
if(ChromaArrayType = 0)
pic_sao_chroma_enabled_flag u(1)
_}
}
if( sps_alf enabled flag && alf present in ph_flag) {
——pic_olf_cnabled_present_flag wh 10
——H{-pie_alenabledpresentfag)-{
pic_alf_enabled_flag u(1)
if( pic_alf enabled flag) {
pic_num_alf_aps_ids_luma u(3)
for(i=0; 1< pic_num_alf aps_ids_luma; i++)
pic_alf_aps_id_luma[ i ] u(3)
if( ChromaArrayType != 0)
pic_alf_chroma_idc u(2)
if( pic_alf chroma_idc ) 20
pic_alf_aps_id_chroma u(3)
1
_}.
}
if( deblocking_filter override enabled flag &&
deblocking_filter_override_present_in_ph_flag )
——H{-pie_deblocking filter_override_presentflag )} 30
pic_deblocking_filter_override_flag u(l)
if( pic_deblocking_filter_override flag ) {
pic_deblocking_filter_disabled_flag u(l)
if( 'pic_deblocking_filter_disabled_flag ) {
pic_beta_offset_div2 se(v)
pic_tc_offset_div2 se(v)
}
}
—F 40
_}_
}
goooooooooobooooOoO0oUo0ogOoUoooooobooobobooUoOogogooao
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goooo

lumaWeightedFlagA = predListFlagA ? luma weight 11 flag] refldxA ] : luma weight 10 flag[ refldxA ]
lumaWeightedFlagB = predListFlagB ? luma weight 11 flag] refldxB ] : luma weight 10 flag[ refldxB ]
chromaWeightedFlagA = predListFlagA ? chroma weight 11 flag] refld&xA ] : chroma
weight 10 flag] refldxA ]

chromaWeightedFlagB = predListFlagB ? chroma weight 11 flag] refldxB ] : chroma
weight 10 flag[ refldxB ]

weightedFlag = lumaWeightedFlagA || lumaWeightedFlagB || chromaWeightedFlagA ||

chromaWeightedFlagB
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# 3 6 —Table 36 —merge geo_partition_idx fi(Z -5V 7= angleldx & U distanceldx {4k

meesor | 0|12 ]3]4]5]6]7 8|9 10]11]12[13]14]15 16
artition_idx

anglelax | O | O [ 1 | 1|1 |1 |2 |2|2|2[3 |3 |3|3|4]4 4
distanceldx 1 3 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2
merge geop | 17 | 18 [ 19 | 20 | 21 |22 |23 (24 | 25|26 |27 (28 |29 |30 |31 |32 33
artition idx

anglelax | 4 | 6 [ 6 | 8|8 |88 |9 |9|9|9(|10|10]10]10|11 11
distanceldx 3 1 3 0 1 2 3 0 1 2 3 0 1 2 3 0 1
merge geop | 34 | 35|36 | 37 | 38 | 39 |40 | 41 |42 | 43 | 44 | 45| 46 | 47 | 48 | 49 50
artition_idx

anglelax | 1] | 11| 12|12 |13 [ 13|13 |14 |14 |14 [15|15|15|16| 16| 16 18
distanceldx 2 3 1 3 1 2 3 1 2 3 1 2 3 1 2 3 1
merge zeop | 51 | 52 | 53 | 54 | 55|56 | 57 |58 |59 | 60 | 61 | 62 | 63

artition_idx

angleldx | 18 | 20 [ 20 | 20 | 21 | 21 |21 |22 |22|22(23 (23|23

distanceldx 3 1 2 3 1 2, 3 1 2 3 1 2 3
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oooooooooobobooooocOoooooooooooDboOoOOobon

good

log2Wd = luma_log? weight denom + shiftl

wi = LumaWeight1.0] refldx1.0 |

wl = LumaWeightl.1{ refldxL.1 |

o0 = luma_offset 10f refldx1.0 |

ol =luma offset 1] refldxL1 |

<< (bitDepth — 8)(1013)

<< (bitDepth — 8)(1014)

(1010)

(1011)

(1012)

0 oooooOooOoOOoOOoOoOOoooooooooobooOooOoOocOoooooooooooboDbooon
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(124) JP 7577749 B2 2024.11.5

log2Wd = ChromaLog2WeightDenom + shiftl (1015)
w( = ChromaWeightLLO} refldxL.0 |[ cldx — 1 ] (1016)
w1l = ChromaWeightL.1} refldxL.]1 ][ cldx — 1 ] (1017)
00 = ChromaOffsetL.O] refldx1.0 [ cldx — 1] << (bitDepth - 8) (1018)
0l = ChromaOffsetL 1] refldxLl [{cldx — 1] << (bitDepth— 8} (1019)

coooooooOoOooooOooooobooooobooooboDooooooooooo
ocooooooOO0o0ooooObO0oooboObo0ooon
0O OooooooOoooooDoooooDoooooDOooooobDOooooooogoobooo
ocooooooOo0ooobObooooooo
ocooD0oo
ifif log2Wd == 1)
pbSamples] x [[ y]=Clip3( 0, (1 << bitDepth) -1,

( ( predSamplesLOf x |[ v ] * w0 +20e2Wd =1} => 1662Wd ) +00) (1020)

else

pbSamples] x [ y 1= Clip3( 0, (I << bitDepth) — 1, predSamplesLO[ x |[ v ] * w0 + 00)

0 goobbobotbododoooogobbobbbooooooobobobbooooooboan
goooboobuobooobooooboobooboobao
oooono
i log2Wd >— 1)
pbSamples] x ][ y]=Chip3{0,{1 << bitDepth)} -1,
({predSamplesL1[ x [[ y 1 *wl +2PeZ¥i-1) == 15020Wd ) +0l) (1021)
else

pbSamples| x || y ] = Clip3( 0, (1 =< hitDepth) — 1, predSamplesL.l{ x [[v]* wl + 0ol )

U oobobooboboobboooobobouoboobobobooboobooboooboao
gooooboooboooboobooboobooboooboo
ooood

pbSamples[ x ][ v ] =Clip3( 0, {1 << bitDepth }— 1,
{ predSamplesLO[ x { v ] * w0 + predSamplesL1[x v ] *wl +
{({(o0+ol+1) << log2Wd )} >> (log2Wd+1}) (1022)
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goooao

merge_data( X0, y0, cbWidth, cbHeight. chType ) {

Ebien

if( CuPredMode[ chType [ x0][y0] == MODE IBC) {

if( MaxNumIbcMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(v)

}else {

if{ MaxNumSubblockMergeCand >0 && c¢bWidth >= 8 && cbHeight >=
8)

merge_subblock_flag[ x0 ][ yO ]

ae(v)

if( merge subblock flag[x0][y0] == 1) {

if( MaxNumSubblockMergeCand > 1 )

merge_subblock_idx[ x0 ][ y0 ]

ae(v)

} else {

if( cbWidth < 128 && cbHeight < 128 && ((sps_ciip enabled flag &&

(sps_geo_enabled flag && MaxNumGeoMergeCand >1 &&
cbWidth>=8 && cbHeight >=8 && cbWidth < 8*cbHeight && cbHeight <
8*cbWidth && slice type == B)))

cu skip flag[x0][y0] == 0 && (cbWidth * cbHeight) >= 64 ) ||

regular_merge_flag[ x0 ][ y0 |

ae(v)

if( regular_merge flag[ x0][y0] == 1){

if( sps_mmvd enabled flag)

mmvd_merge_flag[ x0 ][ y0 |

ae(v)

if{ mmvd merge flag[ x0][y0] == 1){

if( MaxNumMergeCand > 1)

mmvd_cand_flag[ x0 ][ y0 ]

ae(v)

mmvd_distance_idx[ x0 ][ y0 ]

ae(v)

mmvd_direction_idx[ x0 ][ y0 ]

ae(v)

} else if( MaxNumMergeCand > 1 )

merge_idx[ x0 ][ y0 ]

ae(v)

} else §

if( sps_ciip_enabled flag && sps geo enabled flag &&
MaxNumGeoMergeCand > 1 && slice type == B &&
cu skip flag[ x0][y0] == 0 &&
cbWidth >= 8 && cbHeight >= 8 && cbWidth < 8*cbHeight &&
cbHeight < 8*cbWidth && cbWidth <128 && cbHeight <128 )

ciip_flag[ x0 ][ yO ]

ae(v)
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if( ciip flag[ x0][y0] && MaxNumMergeCand > 1)

merge_idx[ x0 ][ y0 ]

ae(V)

if( leiip_flag[ x0 ][ y0] && MaxNumGeoMergeCand > 1) {

merge_geo_partition_idx[ x0 ][ y0 ]

ae(V)

merge_geo_idx0[ x0 ][ yO ]

ae(V)

if( MaxNumGeoMergeCand > 2 )

merge_geo_idx1[ x0 ][ y0 ]

ae(V)

-
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SliceMaxNumGeoMergeCand = (num 10 weighted ref pies>0 || num 11 weighted ref pics>0) ? 0 :

MaxNumGeoMergeCand.
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SticeMaxNumGeoMergeCand =
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gooad

picture_header rbsp() { Eatuie s

pic_inter_bipred_slice_present_flag

if (!pic_inter bipred_slice present flag)

pic_inter_slice_present_flag

if( pic_inter_slice_present_flag)

pic_intra_slice_present_flag u(l)

if( ( pps_weighted pred flag || pps weighted bipred flag) &&
pic_inter slice present flag && weighted pred table present in ph flag)

pred_weight table( )

gboooboogoooboooobooobooooooboboooboobooooaon
gooad

SliceMaxNumGeoMergeCand = (Ipic_inter bipred slice present flag) ? 0: MaxNumGeoMergeCand. ‘
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7323 V= R RXTFA—H% &y | RBSPHX

(128)

seq_parameter_set rbsp( ) { Eaties
sps_decoding_parameter_set_id u(4)
sps_video_parameter_set_id u(4)
sps_max_sublayers_minus1 u(3)
sps_reserved_zero_4bits u(4)
sps_ptl_dpb_hrd_params_present_flag u(l)
if( sps_ptl dpb_hrd params present flag)
profile_tier_level( 1. sps_max_sublayers_minusl )
gdr_enabled_flag u(l)
sps_seq_parameter_set_id u(4)
chroma_format_idc u(2)
if( chroma_format ide == 3)
separate_colour_plane_flag u(l)
ref_pic_resampling_enabled_flag u(l)
pic_width_max_in_luma_samples ue(v)
pic_height_max_in_luma_samples ue(v)
sps_log2_ctu_size_minus5 u(2)
subpics_present_flag u(l)
if( subpics_present flag) {
sps_num_subpics_minusl u(8)
for(i=0:1 <= sps num subpics minusl;i++) {
subpic_ctu_top_left_x[ 1] u(v)
subpic_ctu_top_left_y[1i] u(v)
subpic_width_minus1[ 1] u(v)
subpic_height_minus1[ 1] u(v)
subpic_treated_as_pic_flag[ 1] u(l)
loop_filter_across_subpic_enabled_flag[ 1] u(l)
}
¥
sps_subpic_id_present_flag u(l)
if( sps_subpic_id present flag) {
sps_subpic_id_signalling_present_flag u(l)
if( sps_subpic id signalling_present flag) {
sps_subpic_id_len_minusl ue(v)
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JP 7577749 B2 2024.11.5

for(1=0:1 <= sps_num_ subpics minusl; i++)
sps_subpic_id[ 1] u(v)

}
}
bit_depth_minus8 ue(v)
min_qp_prime_ts_minus4 ue(v)
sps_weighted_pred_flag u(l)
sps_weighted_bipred_flag u(l)
log2_max_pic_order_cnt_Isb_minus4 u(4)
sps_poc_msb_flag u(l)
if( sps_poc_msb_flag )

poc_msb_len_minusl ue(v)
if( sps_max_sublayers minusl > 0)

sps_sublayer_dpb_params_flag u(l)
if( sps_ptl dpb_hrd params present flag)

dpb_parameters( 0, sps_max_sublayers_minusl, sps_sublayer dpb_params_flag )
long_term_ref _pics_flag u(l)
inter_layer_ref pics_present_flag u(l)
sps_idr_rpl_present_flag u(l)
rpll_same_as_rpl0_flag u(l)
for(1=0:1<!rpll_same_as rpl0_flag? 2 : 1;i++) {

num_ref_pic_lists_in_sps[ 1] ue(v)

for(j=0:j <num ref pic lists in sps[1]:j++)

ref pic_list struct(1,])

3
1f( ChromaArrayType !=0)

qtbtt_dual_tree_intra_flag u(l)
log2_min_luma_coding_block_size minus2 ue(v)
partition_constraints_override_enabled_flag u(l)
sps_log2_diff_min_qt_min_cb_intra_slice_luma ue(v)
sps_log2_diff_min_qt_min_cb_inter_slice ue(v)
sps_max_mtt_hierarchy_depth_inter_slice ue(v)
sps_max_mtt_hierarchy_depth_intra_slice_luma ue(v)
if( sps_max mtt hierarchy depth intra slice luma

sps_log2_diff max_bt_min_qt_intra_slice_luma ue(v)
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(130)
sps_log2_diff max_tt_min_qt_intra_slice_luma ue(v)
¥
if( sps_max_mtt hierarchy depth inter slice != 0) {
sps_log2_diff max_bt_min_qt_inter_slice ue(v)
sps_log2_diff_max_tt_min_qt_inter_slice ue(v)
}
if( qtbtt_dual tree intra_flag) {
sps_log2_diff_min_qt_min_cb_intra_slice_chroma ue(v)
sps_max_mtt_hierarchy_depth_intra_slice_chroma ue(v)
if( sps_max_mtt hierarchy depth intra slice chroma != 0) {
sps_log2_diff max_bt min_qt_intra_slice_chroma ue(v)
sps_log2_diff max_tt_min_qt_intra_slice_chroma ue(v)
}
}
sps_max_luma_transform_size 64_flag u(l)
sps_joint_cbcr_enabled_flag u(l)
if( ChromaArrayType =0 ) {
same_qp_table_for_chroma u(l)
numQpTables = same qp_table for chroma ? 1: (sps_joint cber enabled flag?3:2)
for(i=0; 1< numQpTables: i++) {
qp_table_start_minus26[ i ] se(v)
num_points_in_qp_table_minus1[ i ] ue(v)
for(j=0:j <= num_points_in_qp_table minusl[1]:j++) {
delta_qp_in_val_minus1[i][]] ue(v)
delta_qp_diff val[i][]] ue(v)
}
}
3
sps_sao_enabled_flag u(l)
sps_alf_enabled_flag u(l)
sps_transform_skip_enabled_flag u(l)
if( sps_transform_skip enabled flag)
sps_bdpcm_enabled_flag u(l)
if( sps_bdpem enabled flag && chroma format ide == 3)
sps_bdpcm_chroma_enabled_flag u(l)

JP 7577749 B2 2024.11.5

10

20

30

40

50



(131)

sps_ref_wraparound_enabled_flag u(l)
if( sps_ref wraparound enabled flag)

sps_ref_wraparound_offset_minusl ue(v)
sps_temporal_mvp_enabled_flag u(l)
if( sps_temporal_mvp_enabled flag )

sps_sbtmvp_enabled_flag u(l)
sps_amvr_enabled_flag u(l)
sps_bdof_enabled_flag u(l)
if( sps_bdof enabled flag)

sps_bdof_pic_present_flag u(l)
sps_smvd_enabled_flag u(l)
sps_dmvr_enabled_flag u(l)
if( sps_dmvr_enabled flag)

sps_dmvr_pic_present_flag u(l)
sps_mmvd_enabled_flag u(l)
sps_isp_enabled_flag u(l)
sps_mrl_enabled_flag u(l)
sps_mip_enabled_flag u(l)
if( ChromaArrayType != 0)

sps_cclm_enabled_flag u(l)
if( chroma_format ide == 1) {

sps_chroma_horizontal_collocated_flag u(l)

sps_chroma_vertical_collocated_flag u(l)
}
sps_mts_enabled_flag u(l)
if( sps_mts_enabled flag) {

sps_explicit_mts_intra_enabled_flag u(l)

sps_explicit_mts_inter_enabled_flag u(l)
3
sps_six_minus_max_num_merge_cand ue(v)
sps_sbt_enabled_flag u(l)
sps_affine_enabled_flag u(l)
if( sps_affine enabled flag) {

sps_five_minus_max_num_subblock_merge_cand ue(v)

sps_affine_type_flag u(l)
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(132)

sps_affine_amvr_enabled_flag u(l)
sps_affine_prof_enabled_flag u(l)
if( sps_affine prof enabled flag)
sps_prof_pic_present_flag u(l)
}
if( chroma_format ide == 3) {
sps_act_enabled_flag u(l)
sps_palette_enabled_flag u(l)
h
sps_bcw_enabled_flag u(l)
sps_ibc_enabled_flag u(l)
if ( sps_ibc_enabled flag)
sps_six_minus_max_num_ibc_merge cand ue(v)
sps_ciip_enabled_flag u(l)
if( sps_ mmvd enabled flag)
sps_fpel mmvd_enabled_flag u(l)
sps_geo_enabled_flag u(l)
if (sps_geo_enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge_cand_minus_max_num_geo_cand ue(v)
sps_lmcs_enabled_flag u(l)
sps_lfnst_enabled_flag u(l)
sps_ladf_enabled_flag u(l)
if( sps_ladf enabled flag) {
sps_num_ladf_intervals_minus2 u(2)
sps_ladf_lowest_interval_qp_offset se(V)
for(1=0:1<sps_num ladf intervals minus2 + 1:1++) {
sps_ladf_qp_offset[ 1] se(v)
sps_ladf_delta_threshold_minus1[ 1 | ue(v)
¥
}
sps_scaling_list_enabled_flag u(l)
sps_virtual_boundaries_present_flag u(l)
if( sps_virtual_boundaries_present flag ) {
sps_num_ver_virtual_boundaries u(2)

for(1=0:1<sps num ver virtual boundaries; i++ )
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JP 7577749 B2 2024.11.5

sps_virtual_boundaries_pos_x[ 1]

u(13)

sps_num_hor_virtual_boundaries

u(2)

for(1=10;1< sps_num hor virtual boundaries: 1++)

sps_virtual_boundaries_pos_y[ 1]

u(13)

}

if( sps_ptl dpb_hrd params present flag) {

sps_general_hrd_params_present_flag

u(l)

if( sps_general hrd params present flag) {

general_hrd parameters( )

if( sps_max_sublayers minusl >0 )

sps_sublayer_cpb_params_present_flag

u(l)

firstSubLayer = sps_sublayer cpb_params present flag? 0 :

sps_max_sublayers minusl

ols_hrd_parameters( firstSubLayer, sps_max_sublayers minusl )

}

field_seq_flag

u(l)

vui_parameters_present_flag

u(l)

if( vui_parameters_present_flag )

vui_parameters( ) /* Specified in ITU-T H.SEI | ISO/IEC 23002-7 */

sps_extension_flag

u(l)

if( sps_extension_flag )

while( more rbsp data( ))

sps_extension_data_flag

u(l)

rbsp_trailing_bits( )
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goooao

JP 7577749 B2 2024.11.5

if (MaxNumMergeCand > 1)

sps_geo_enabled_flag

u(l)

if (sps_geo_enabled flag && MaxNumMergeCand >= 3)

sps_max_num_merge_cand_minus_max_num_geo_cand

ue(v)
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if (MaxNumMergeCand > 1)

sps_geo_enabled_flag

u(l)

if (sps_geo enabled flag && MaxNumMergeCand > 2)

sps_max_num_merge_cand_minus_max_num_geo_cand

ue(v)

Oooooooood
Ooooooood
OO0 Qogoooood
Ooooooood
Oooooooood
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood

O 0O0goOoooao
O 0Ooo0oo0oo0ooao
O 0Ooo0ooooao
O 0OoQooooao
O 0O0goOoooao
O 0Ooo0oo0oo0ooao

if (MaxNumMergeCand > 1) {

sps_geo_enabled_flag

w(l)

if (sps_geo_enabled flag && MaxNumMergeCand >= 3)

sps_max_num_merge_cand_minus_max_num_geo_cand

ue(v)
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goood
if ( MaxNumMergeCand > 1) {
sps_geo_enabled_flag u(l)
if (sps_geo_enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge_cand_minus_max_num_geo_cand ue(v)
i
10
godoooooboobobbodoooooboDb oo bObobobbobooooao
gooobooobooouoboobuoboooboooao
gooono
oooono
if ( MaxNumMergeCand >= 2)
sps_geo_enabled_flag u(l) 20
if (sps_geo_enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge_cand_minus_max_num_geo_cand ue(v)
gooogo
gooogo
30
if (MaxNumMergeCand >= 2)
sps_geo_enabled_flag u(l)
if (sps_geo enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge_cand_minus_max_num_geo_cand ue(v)
gooogd
gooogd
40
if (MaxNumMergeCand >= 2) {
sps_geo_enabled_flag u(1)
if (sps_geo_enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge_cand_minus_max_num_geo_cand ue(v)
}
oooono 50
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if (MaxNumMergeCand >= 2){

sps_geo_enabled_flag

u(l)

if (sps_geo_enabled flag && MaxNumMergeCand > 2)

sps_max_num_merge_cand_minus_max_num_geo_cand

ue(v)
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sps_gpm_enabled_flag
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if( sps_gpm enabled flag && MaxNumMergeCand >= 3)
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if( sps gpm enabled flag && MaxNumMergeCand >= 3)

MaxNumGpmMergeCand = MaxNumMergeCand —

sps_max_num merge cand minus max num gpm cand

else if( sps gpm enabled flag && MaxNumMergeCand == 2)
MaxNumGpmMergeCand = 2
else

MaxNumGpmMergeCand = 0.
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1f( condition 0 )
statement O
else 1f( condition 1)

statement 1

else /* informative remark on remaining condition */

statement n
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.. as follows / ... the following applies:

If condition 0, statement O

Otherwise, if condition 1, statement 1

Otherwise (informative remark on remaining condition), statement n
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if( condition 0a && condition Ob )
statement O
else if( condition 1a || condition 1b)

statement 1
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else

statement n
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... as follows / ... the following applies:

— Ifall of the following conditions are true, statement 0: 20
— condition Oa
— condition Ob

— Otherwise, if one or more of the following conditions are true, statement 1:

— condition la

— condition 1b

—  Otherwise, statement n
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When condition 0, statement O

When condition 1, statement 1.
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