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1 pic_parameter_set_rbsp{ ) { Descriptor
2 pps_pic_parameter_set_id ue(v)
3 pps_seq_parameter_set_id ue(v)
4 dependent_slice_segments_cnabled_flag u(l)
3 output_flag_present_flag u(l)
6 num_extra_slice_header_hits u(3)
7 sign_data_hiding_e¢nabled_flag u(l)
8 cabac¢_init_present_flag u(l)
9 num_ref_idx_l0_default_active_minusl ne(v)
10 num_ref_idx_11_defauit_active_minusl uelv)
1 init_qp_minus26 se(v)
12 constrained_intra_pred_{flag u(l)
13* transform_skip_cnabled_{flag u(l)
14* cu_gp_delta_enabled_flag u(l)
15 iff cu_gp delta_cnabled flag)
16* diff_cu_qgp_delta_depth ue(v)
L7* pps_ch_qgp_offset se(v)
18* pps_cr_gp_offset se{v)
19% pps_slice_chroma_gp_offsets_present_flag u(l)
20 weighted_pred_flag u(l)
21 weighted_bipred_flag wl)
22 transquant_hypass_cnabled_flag u(l)
23 tiles_enabled_flag u(l)
24 entropy_coding_svync_enabled_flag u(l)
25 if{ tiles_enabled_flag) {
26 num_tile_columns_minusl ue(v)
27 num_tile_rows_minusl ue(v)
28 uniform_spacing_flag u(l)
29 i luniform_spacing_flag ) {
30 for{ 1= 0 1< num_tile_columns_minusi; i++)
31 column_width_minusifi] ue(v)
32 for( 1=10; i< num_tile_rows_minusl; i++ )
33 row_height_minus1{i] ue(v)
34 ¥
35% loop_filter_across_tiles_cnabled_flag u(l)
36 +
37* pps_loop_filter_across_slices_enabled_flag u(l)
Ig* deblocking_filter_centrol_present_flag wl)
39 if( deblocking_filter_control_present flag) {

gooooao
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40* deblacking_filter_override_enabled_flag u(l)

41% pps_deblocking_filter_disabled_flag uw(l)

42 iff Ipps_deblocking_filter_disabled tlag) {

43* pps_bheta_offset_div2 se(v)

44* pps_tc_offset_div2 se(v)

45 }

46 }

47* pps_scaling_list_data_present_flag u(t)

48 if pps_scaling_list_data_present_flag )

49 scaling_list_data()

50 lists_modification_present_flag wlh)

51 log2_parallel_mcrge_level_minus2 ue(v)

32 slice_segment_header_extension_present_flag ufl)

33 pps_extension_present_flag w(l)

54 H{ pps_extension_present_flag ) §

35 for{ i=0,i<1;,i++)

56 pps_extension_flagl i} u(l)

57 pps_extension_7bits w7)

58 }

39 if{ pps_cxtension_flag[ 0] ) {

60 if{ transform_skip_enabled_flag )

61% log2_max_transform_skip_block_size_minus2 ue(v)

62 cross_compenent_prediction_enabled_flag u(l)

63% chroma_qp_adjustment_enabled_flag wl)

64 iff chroma_gp_adjustment_cnabled_flag) {

65% diff_cu_chroma_gp_adjustment_depth ue(v)

66* chroma_qp_adjustment_table_size_minusl ue(v)

67 for(i=0;1<=chroma_gp adjustment _table size mimsl; i++) {

68% ¢b_gp_adjustment] i | se(v)

69* cr_qgp_adjustment| i ] se(v)

70 }

71 ¥

72% log2 sao_offset_scale_luma ue(v)

73* log2_sao_offset_scale_chroma ue(v)

74 }

75 it pps_extension_7bits )

76 while( more_rbsp data{ ))

77 pps_extension_data_flag u(l)

78 rbsp_trailing_bits( )

79 }
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1 slice_segment_header( ) { Descriptor
2 first_slice_segment_in_pic_flag u(l)
3 if( nal unit_type >= BLA_W_LP && nal unit_type <= RSV_IRAP VCL23)
4 no_output_of_prior_pics_flag u(l)
5 slice_pic_parameter_set_id ue(v)
6 if{ Mirst_slice_segment_in_pic_flag ) {
7 if( dependent_slice_segments_enabled_flag )
8 dependent_slice_segment_flag u(l)
9 slice_segment_address u(v)
10 }
11 if( !'dependent_slice _segment flag ) §
12 for(i=0;1<num_extra_slice_header_bits; i++)
13 slice_reserved_flag[ i | u(l)
14 slice_type ue(v)
15 if output_flag_present_tlag)
16 pic_output_flag u(l)
17 if( separate_colour_plane_flag==1)
18 colour_plane_id u(2)
19 if( nal_unit_type '=IDR_W_RADL && nal_unit_type !=IDR_N_LP) {
20 slice_pic_order_cnt_Isb u(v)
21 short_term_ref pic_set_sps_flag u(D)
22 if( 'short_term_ref pic_set_sps_flag )
23 short_term_ref pic_set( num_short_term_ref pic_sets )
24 else if{ num_short_term_ref pic sets>1)
25 short_term_ref_pic_set_idx uv)
26 if( long_term_ref pics_present_flag ) {
27 if{f num_long term_ref pics sps>0)
28 num_long_term_sps ue(v)
29 num_long_term_pics ue(v)
30 for(i=10;1i<num_long_term_sps + num_long_term_pics; i++) {
31 if{ i <num_long_term_sps ) {
32 if{ num_long term_ref pics sps>1)
33 It_idx_sps[i] u(v)
34 }else {
35 poc_lsbh_1t[ 1] u(v)
36 used_by_curr_pic_lt_flag[i] u(l)
37 }
38 delta_poc_msb_present_flag[i] u(l)
39 if{ delta_poc_msb_present flag[i])
40 delta_poc_msh_cycle_It[ i ] ue(v)
41 }
42 }
43 if( sps_temporal_mvp_enabled_flag )
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44 slice_temporal_mvp_enabled_flag u(D)
45 }
46 if{ sample adaptive offset_enabled flag ) {
47% slice_sao_luma_flag u(l)
48 if{t ChromaArrayType !=0)
49* slice_sao_chroma_flag u(l)
50 }
51 if slice_type==P||slice_type==B) {
52 num_ref_idx_active_override_flag u(l)
53 if{ num_ref idx_active override flag) {
54 num_ref_idx_l0_active_minusl ue(v)
55 if( slice_type==B)
56 num_ref_idx_l1_active_minusl ue(v)
57 }
58 if( lists_modification_present_flag && NumPocTotalCurr > 1)
59 ref_pic_lists_modification( )
60 if( slice_type==B)
61 mvd_l1_zero_{flag u(l)
62 if( cabac_init_present_flag )
63 cabac_init_flag u(l)
64 if( slice_temporal_mvp_enabled flag) {
65 if( slice_type==B)
66 collocated_from_l0_flag u(l)
67 if( ( collocated_from_[0_flag && num_ref idx_l0_active_minusl >
0
! ( 'collocated_from_10_flag && num_ref idx_11_active_minusl >
0
68 s collocated_ref_idx ue(v)
69 H
70 if( (weighted_pred_flag && slice_type==P ) ||
( weighted bipred flag && slice type==B))
71 pred_weight_table( )
72 five_minus_max_num_merge_cand ue(v)
73 H
74% slice_qp_delta se(v)
75 if pps_slice_chroma_gp_offsets_present_flag ) {
76% slice_cb_qp_offset se(v)
77* slice_cr_qp_offset se(v)
78 }
79 if{_ chroma_qgp_adjustment_enabled_{lag )
80* slice_chroma_qgp_adjustment_enabled_flag u(l)
81 if deblocking_filter override_enabled_flag )
82% deblocking_filter_override_flag u(l)
83 if( deblocking_filter override_flag ) {
84* slice_deblocking_filter_disabled_flag u(l)
85 if( !slice_deblocking_filter disabled flag ) {
86* slice_beta_offset_div2 se(v)
87% slice_tc_offset_div2 se(v)

goooogao
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88 }
89 }
90 if( pps_loop_filter across_slices_enabled flag &&
( slice_sao_luma _flag||slice sao_chroma flag | |
Islice_deblocking_filter disabled_flag ) )
91* slice_loop_filter_across_slices_enabled_flag u(l)
92 }
93 if( tiles_enabled_{flag | | entropy_coding_sync_enabled_flag ) {
94 num_entry_point_offsets ue(v)
95 if{ num_entry _point_offsets >0 ) {
96 offset_len_minusl ue(v)
97 for(i=0;1<num_entry_point_offsets; i++)
98 entry_point_offset_minusl[ i ] u(v)
99 }
100 }
101 if( slice_segment_header_extension_present_flag ) §
102 slice_segment_header_extension_length ue(v)
103 for(1=0;1i<slice_segment header extension_length; i++)
104 slice_segment_header_extension_data_byte[ i ] u(8)
105 }
106 byte_alignment( )
107 }
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1 coding_unit( x0, y0, log2CbSize ) { Descriptor
2 if{ transquant_bypass_enabled_flag )
3 cu_transquant_bypass_flag ae(v)
4 if( slice_type !=1)
5 cu_skip_flag[ x0 ][ y0 ] ae(v)
6 -
71}
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1 pic_parameter_set rbsp() { Descriptor
2 pps_pic_parameter_set_id ue(v)

3 pps_seq_parameter_set_id ue(v)
4 dependent_slice_segments_enabled_flag u(l)
5 output_flag present_flag u(l)
6 num_extra_slice_header_bits u(3)
7 sign_data_hiding_enabled_flag u(l)
8 cabac_init_present_flag u(l)
9 num_ref_idx_l0_default_active_minusl ue(v)
10 num_ref_idx_11_default_active_minusl ue(v)
117 transquant_bypass_default_flag u(l)
124 if( ftransquant_bypass_default_flag )

13% init_qp_minus26 se(v)

14

constrained_intra_pred_flag

u(l)
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154 if( ltransquant_bypass_default_flag )
16%* transform_skip_enabled_flag u(l)
17% if{ "transquant_bypass_default_flag )
18%* cu_qp_delta_enabled_flag u(l)
19 if( cu_qgp_delta_enabled flag)
20% diff_cu_qp_delta_depth ue(v)
21% if( transquant_bypass_default_flag ) {
ks pps_cb_gp_offset se(v)
23* pps_cr_gp_offset se(v)
24% pps_slice_chroma_qp_offsets_present_flag u(l)
25+ }
26 weighted_pred_flag u(l)
27 weighted_bipred_flag u(l)
28+ if( 'transquant_bypass_default_flag )
29 transquant_hypass_enabled_flag u(l)
30 tiles_enabled_flag u(l)
31 entropy_coding_sync_enabled_flag u(l)
32 if( tiles_enabled flag) {
33 num_tile_columns_minusl ue(v)
34 num_tile_rows_minusl ue(v)
35 uniform_spacing_{flag u(l)
36 if( funiform_spacing_flag) {
37 for(i=0; i <num_tile columns minusl; i++)
38 column_width_minus1[i] ue(v)
39 for(i=0; i <num_tile_rows_minusl; i++)
40 row_height_minusl1[i] ue(v)
41 }
427 if( !transquant_bypass_default_flag )
43% loop_filter_across_tiles_enabled_flag u(l)
44 }
457 if( 'transquant_bypass default flag ) {
46% pps_loop_filter_across_slices_enabled_flag u(l)
47% deblocking_filter_control_present_flag u(l)
487 }
49 if( deblocking_filter_control_present flag) {
5()* deblocking_filter_override_enabled_{flag u(l)
51% pps_deblocking_filter_disabled_flag u(l)
52 if( 'pps_deblocking_filter disabled_flag ) {
53% pps_beta_offset_div2 se(v)
54% pps_tc_offset_div2 se(v)
55 }
56 }
571 if( 'transquant_bypass_default_flag)
58% pps_scaling_list_data_present_flag u(l)
59 if( pps_scaling_list_data_present_flag )
60 scaling list data( )
61 lists_modification_present_flag u(l)
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62 log2_parallel_merge_level_minus2 ue(v)
63 slice_scgment_header_cxtension_prescent_flag w(l)
64 pps_extension_present_flag u(l)
65 if{ pps_extension_present flag ) §
66 for(i=0;i<1;i++)
67 pps_extension_flag[ i ] u(l)
68 pps_extension_7bits w7)
69 ;
70 if( pps_extension_flag[ 01 {
71 if{ ransform_skip_enabled_flag)
72% log2_max_transform_skip_block_size_minus2 ue(v)
73 cross_compeonent_prediction_enabled_flag u(l)
74+ i{ Transquant_bypass_detault_flag )
75% chroma_qp_adjustment_enabled_flag u(l)
76 if{ chroma_gp_adjustment_enabled_flag ) {
77 diff_cu_chrema_qp_adjustment_depth ue(v)
78% chroma_qp_adjustment_table_size_minusl ue(v)
79 for( i=0;1<=chroma_gp adjustment table size minusl; i++) {
80* cb_qp_adjustment[ i] se(v)
8L* cr_qp_adjustment{ i | se(v)
82 }
83 }
847 if{ Wransquant_bypass_default_lag) {
g5 log2_sao_offsct_scale_luma ue(v)
86% log2_sae_offset_scale_chroma ue(v)
87 }
88 }
89 if{ pps_extension_7bits )
90 while( more_rbsp_data( ))
91 pps_extension_data_flag u(l)
92 rbsp_trailing bits( )
93 i
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1 pic_parameter_sct rbsp() { Descriptor
2 pps_pic_parameter_set_id ue(v)
3 pps_seq_parameter_set_id ue(v)
4
5 if( pps_extension_flag[ 0]) {
6+ if( !transquant_bypass_enabled_flag )
7t transquant_bypass_default_flag u(l)
8+ if ( transquant_bypass_default flag)
9% lossless_coding_conformance_flag u(l)
10t if( transform_skip_enabled_flag && !transquant_bypass_default_flag)
11* log2_max_transform_skip_block_size_minus2 ue(v)
12 cross_component_prediction_enabled_flag u(l)
13+ if{ Mtransquant_bypass_default flag )
14% chroma_qgp_adjustment_enabled_{flag u(l)
15 if chroma_gp_adjustment_enabled_{flag ) {
16% diff_cu_chroma_qp_adjustment_depth ue(v)
17% chroma_qp_adjustment_table_size_minusl ue(v)
18 for(i=0; i <=chroma_gp_adjustment_table size minusl;i++) {
19% cb_qp_adjustment| i ] se(v)
20% er_qgp_adjustment{ i ] se(v)
21 H
22 }
23+ if{ ltransquant_bypass_default_flag ) {
24 log2_sao_offset_scale_luma ue(v)
25% log2_sao_offset_scale_chroma ue(v)
26T }
27 }
28
29 ¥

%5 :PPSHLEERIZ & 1T Btransquant_bypass_default flagd o 54+ 245
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1 slice_segment_header( ) { Descriptor
2

3 if{ !dependent_slice_segment flag ) {

4 for( 1= 0; i <num_extra_slice_header_bits; i++)

S slice_reserved_flag[ i ] w(l)
6 slice_type ue(v)
7 if( output_flag present_flag )

8 pic_output_flag w(l)
9 i separate_colour_plane flag==1)

10 colour_plane_id u2)
114 | transquant_bypass_default_flag u(l)
12

13+ if{ sample_adaptive_offset_enabled_flag && !transquant_bypass_default flag ) {

14% slice_sao_luma_flag u(l)
15 if{ ChromaArrayType !=0)

16* slice_sao_chroma_flag u(l)
17 }

18

19% i 'ransquant_bypass_default_flag )

20% slice_qp_delta se(v)
21t if( pps_slice_chroma_gp_offsets_present flag && !transquant bypass_default_flag ) {

22% slice_ch_qp_offset se(v)
23% slice_cr_qp_offset se(v)
24 }

25% if( chroma_gp_adjustment_enabled_flag && !transquant_bypass_default_flag )

26% slice_chroma_qp_adjustment_enabled_flag u(l)
27t if{ deblocking_filter_override_enabled_flag && !transquant_bypass_default_flag )

28% deblocking_filter_override_flag u(l)
29+ if{_ deblocking_filter_override_{lag && !transquant_bypass_default_flag ) {

30% slice_deblocking_filter_disabled_tflag u(l)
31 if{ !slice_deblocking_filter_disabled_flag ) {

32% slice_beta_offset_div2 se(v)
33* slice_tc_offset_div2 se(v)
34 }

35 }

36t if{ pps_loop filter across slices enabled flag && !transquant bypass default flag &&

(slice_sao_luma_flag | |slice_sao_chroma tlag ||
Islice_deblocking filter disabled flag))

37% slice_loop_filter_across_slices_enabled_flag u(l)
38 }

39

40 }

$&6:transquant_bypass_default_flagZ FALWVTEEENERSARAET AV MU EFL VR YT R
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1 transform_tree( x0, v0, xBase, yBase, log2TrafoSize, trafoDepth, blkldx ) { Descriptor

if{ Mransquant_bypass_default_flag && log2TrafoSize <= Log2MaxTrafoSize &&
PAY log2TraloSize > Log2MinTraloSize &&
trafoDepth < MaxTrafoDepth && ! IntraSplitFlag && (trafoDepth==0}))

3 split_transform_flag[ x0 ][ v0 J{ tratoDepth ] ae(v)

4% if(hransquant_bypass_defanlt flag && log2TrafoSize > 2 && ChromaArrayType '=0) |

5 if{ trafoDepth = =01} ¢b{ ¢bf xBase ][ vBase ][ traloDepth -1 73 {

6 ¢hf_ch] x0 ] yO ][ tratoDepth ] ae(v)

7 ifl ChromaAsrayType = =2 && ! split_transtorm_flag[ x0 ][ y0 J| tratoDepth ] )

& chf_cb x0 [ y0O + (1 << (log2TrafoSize — 1)) ][ trafoDepth ]

9 }

10 if( trafoDepth = =0} | cbf_cr[ xBase J[ yBase ]{ trafoDepth — 1) {

11 chf_er[ x0 ][ y0 ][ trafoDepth 1 ae(V)

12 il ChromaArrayType = =2 && ! split_transform_flag[ x0 [ y0 }{ trafoDepth 1)

13 chf_er[ x0 [ y0 + (1 <<( log2TrafoSize — 1 )} ][ trafoDepth |

14 j

15 i

16 iff split_transform_flag{ x0 ][ y0 ]| trafoDepth ]} {

17 xl=x0+( 1 <<(logZTraloSize - 1))

18 yl=y0+ (1 << (log2TrafoSize - 1))

19 transform_tree( x0, ¥0, x0, v, log2 TrafoSize — 1, trafoDepth + 1,0 )

20 transform_tree( x1, v0, x0, v0, log2TrafoSize — 1, trafoDepth + 1, 1)

21 transtorm_tree( x0, v1, x0, y0, log2TrafoSize — |, trafoDepth + 1, 2)

22 transtorm _free( x1, yi, x0, y0, log2 TrafoSize — 1, trafoDepth + {,3 )

23 }else §

i{ Mransquant_bypass_default_llag && (( CuPredMode] x0 J[ y0 ] ==MODE_INTRA
&& intra_be flagl x0 [ y0]!=1)]|trafoDepth != 0
24 [lebt ¢b[ x0 ][ vO ] trafb})epth]i]cbf_cr[ x0 ][ vO ]} trafoDepth ]
[ { ChromaAsrayType ==2
K& (chl_cb x0 Y yO + (1 << (log2TrafoSize — 1 ) ) ¥ trafoDepth 1
1ebf o X0 y0 + (1 << {log2TrafoSize ~ 1)) ][ trafeDepth 1))

25 chf_lwma[ x0 ][ y0 ][ trafoDepth ] ae(v)

2% transform_unit( x0, y, xB3ase, yBase, log2 TraloSize, trafoDepth, blkldx }

27 ;

2 |
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oo
l sps_scc_extensions( ) § Descriptor
2 intra_block_copy_enabled_flag u(l)
3 palette_mode_enabled_flag u(l)
4 if{ palette_mode_enabled_flag ) {
5 palette_max_size ue(v)
6 palette_max_predictor_size ue(v)
7 3
8 adaptive_mv_resolution_enabled_flag u(l)
9 intra_boundary_filtering_disabled_flag u(l)
10} log2_intra_max_no_transform_partition_coding_block_size_minus3 ue(v)
111 log2_inter_max_no_transform_partition_coding_block_size_minus3 ue(v)
12 H
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I transtorm_tree( X0, y0, xBasc, yBase, log2TratoSize, trafoDepth, blkldx ) § Descriptor
2t if( (*cu_transquant_bypass_flag|| ( (CuPrcdModc[ x0 ][ y0 ] == MODE_INTRA &&
log2TrafoSize <= log2_intra_max_no_transform_partition_coding_unit_size_minus3+3) | |
(CuPredMode[ x0 ][ v0 ] = MODE_INTRA && log2TrafoSize <=
log2 inter max no_transform partition coding unit_size minus3+3)) ) &&
log2TrafoSize <= Log2MaxTrafoSize &&
log2TrafoSize > Log2MinTrafoSize &&
trafoDepth < MaxTrafoDepth && !( IntraSplitFlag && (trafoDepth==0)))
3 split_transform_1flag| x0 || y0 ][ trafoDepth ] ae(v)
4% if((fcu_transquant bypass flag || ( (CuPredMode[ x0 ][ y0 ]== MODE_INTRA &&
log2TrafoSize <= log2_intra_max_no_transform_partition_coding_unit_size minus3+3) ||
(CuPredMode[ x0 ][ y0 ] '=MODE_INTRA && log2TrafoSize <=
log2_inter max_no_translorm_partition_coding_unit_size_minus3+3) ) } &8& log2TraloSize > 2
&& ChromaArrayType !=0) {
5 if( trafoDepth == 0| | cbf_cb[ xBase ][ yBase ][ trafoDepth— 1 ]) {
6 ¢bf_¢b[ x0 ][ y0 [ trafoDepth ] ae(v)
7 if{ ChromaArrayType = =2 && ! split_transform_flag[ x0 ][ y0 ][ trafoDepth ] )
8 chf_cb[ x0 ][ y0 + (1 <<(log2TrafoSize — 1) ) ][ trafoDepth ]
9 }
10 if( traloDepth == 0| | ¢bl_cr| xBase ][ yBase ][ traloDepth — 1]) {
11 cbf_cr[ x0 ][ y0 ][ trafoDepth ] ae(v)
12 ifl ChromaArrayType = = 2 && ! split_transtorm_flag[ x0 ][ y0 ][ trafoDepth ] )
13 cbf_cr[ x0 ][ y0 + (| << (log2TrafoSize — 1 )) ][ trafoDepth ]
14 '
15 }
16 if( split_transform_flag[ x0 ][ y0 ][ trafoDepth ] ) {
17 x1=x0+(1<<(log2TrafoSize — 1))
18 yl=y0+(1<<(log2TratoSize — 1))
19 transform_tree( x0, v0, x0, y0, log2TrafoSize — 1, trafoDepth + 1, 0 )
20 transform_tree( x1, y0, x0, y0, log2TrafoSize - 1, trafoDepth + 1, 1)
21 transform_tree( x0, y1, x0, y0, log2TrafoSize — 1, trafoDepth + 1,2 )
22 transform_tree( x1, y1, X0, y0, log2TrafoSize — 1, trafoDepth + 1, 3 )
23 1else §
24% if(('cu_transquant_bypass_{flag | | ( (CuPredMode[ x0 ][ y0 ]== MODE_INTRA &&
log2TrafoSize <=log2 intra_max_no_transform_partition_coding_unit_size_minus3+3) | |
(CuPredModel x0 ][ y0 ] = MODE_INTRA && log2TrafoSize <=
log2_inter_max_no_transform_partition_coding_unit_size_minus3+3}) ) ) && ((
CuPredMode[ x0 ][ y0 ]==MODE_INTRA
&& intra_bc_flag[ x0 ][ y0 ] != 1) || trafoDepth != 0
[ cbf_cb[ x0 ][ 0 I trafoDepth ]| | cbf_cr[ x0 ][ ¥0 ][ trafoDepth ]
| ( ChromaArrayType = =
&& (cbf_cb[ x0 ][ y0 + (1 << (log2TrafoSize — 1)) ][ trafoDepth ]
| [ cbf cr[ x0 ][ y0 + (1 << (log2TrafoSize — 1)) ][ trafoDepth 1) )))
25 ¢bf_lumal x0 ][ yO ][ trafoDepth ] ae(v)
26 transform_umit( x0, y0, xBase, yBase, log2TrafoSize, trafoDepth, blkldx )
27 }
28 }
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