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FIG. 10

(START GENERATION PROCESS )

Y

PERFORM RPS SETTING PROCESS | o
Vi
PERFORM CODING PROCESS |12
SET SPS 813
: 514
SET PPS
; 51
GENERATE CODED STREAM 5
\i
TRANSMIT CODED STREAM  |°°

y
( END )
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(START RPS SETTING )
ENEA
Y 822
i=0?
=03 NO
YES
‘Jl i 524
inter_ref_pic_set_ 823 SET inter_ref_pic_set_
prediction_flag=0 prediction_flag
< %
525
inter_ref_pic_set_
prediction_flag=1? NO
YES A 597
SET 526 SET REFERENCE IMAGE
delta_idx_minus? SPECIFYING INFORMATION
|
v
i=i+1 528
529
iznum_short_term_

ref_pic_sets? NO
YES
RETURN
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FIG. 12

(' START CODING PROCESS )

¥
PERFORM A/D CONVERSION 831

¥
PERFORM REARRANGEMENT 532

v

PERFORM INTRA PREDICTION PROCESS AND |53
PERFORM MOTION PREDICTION,
COMPENSATION PROCESS

v

DETERMINE OPTIMAL PREDICTION MODE | 534
BASED ON COST FUNCTION VALUE

— 1S OPTIMAL

PREDICTION MODE
OPTIMAL INTER PREDICTION
MODE?

YES

SUPPLY INTER PREDICTION MODE 536
INFORMATION AND MOTION VECTOR
TO LOSSLESS ENCODING UNIT

v

PERFORM RPS INDEX 537
DETERMINING PROCESS

/

SUPPLY INTRAPREDICTION | 538
MODE INFORMATION TO
{ OSSLESS ENCODING UNIT

SUBTRACT PREDICTED IMAGE FROM IMAGE | 559

v

PERFORM ORTHOGONAL TRANSFORM 540
OF RESIDUAL INFORMATION

v
QUANTIZE COEFFICIENT

®

541
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FIG. 13

7

PERFORM INVERSE QUANTIZATION OF 542
QUANTIZED COEFFICIENT

PERFORM INVERSE ORTHOGONAL 543
TRANSEORM EOR COEFFICIENT

ADD RESIDUAL INFORMATION AND 544

PREDICTED IMAGE

!

PERFORM DEBLOCKING FILTER PROCESS 549

i

PERFORM ADAPTIVE 846
OFFSET EILTER PROCESS

PERFORM ADAPTIVE LOOP FILTER PROCESS |47

ACCUMULATE IMAGE 548

PERFORM LOSSLESS CODING OF 549

CODING INFORMATION

PERFORM LOSSLESS CODING OF S50
QUANTIZED COEFFICIENT
S51
ACCUMULATE CODED DATA
DETERMINE QUANTIZATION PARAMETER | 522
OUTPUT CODED DATA 853

(_RETURN )
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FIG. 14

START RPS INDEX
DETERMINING PROCESS

h4

MAINTAIN REFERENCE |57
IMAGE SPECIFYING
INFORMATION

1S CURRENT~S72
CODING IMAGE FIRST
IMAGE OF GOP?

V'
GENERATE RPS S78

76 SET RPS FLAG TO 1" [973
IS RPS SAME

AS RPS INCLUDED
IN SPS7?

YES

!

SET FLAG OF RPS TO*1* |97/

v
RECOGNIZE INDEX OF RPS 1978
hi

v
SET INDEX OF RPS TO “07 1574

y

I
SET FLAG OF  [980
RPS TO“0" SUPPLY FLAG OF 579

RPS AND INDEX OF RPS

/

SUPPLY RPS FLAG |581
AND RPS

|

(_ RETURN )
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FIG. 17

(" START RECEPTION PROCESS )

¥

RECEIVE CODED STREAM ST

Y

EXTRACT CODED STREAM S112

¥

PERFORM RPS SETTING PROCESS | 2113

/

PERFORM DECODING PROCESS |14

/
{ END )



SP348464
18172

FIG. 18

((START RPS SETTING PROCESS )

/

ACQUIRE 5120
num_short_term_ref_pic_sets

v

WEmEE

NO

v S124

inter_ref_pic_sel_ 123 ACQUIRE inter_ref_pic_set_
prediction_flag=0 prediction_flag

< ]

.

{
w

inter_ref_pic_set_

prediction W NO

YES ; 3127

ACQUIRE 9126 [ACQUIRE REFERENCE IMAGE
delta_idx_minus’ SPECIFYING INFORMATION

iZnum_sh

Y
=i 10128

5129

ort term

ref_pic_sels? NO

YES

| SUPPLY RPS |

NFORMATION 9130

CRETRD
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(" START DECODING PROCESS )
ACCUMULATE CODED DATA 5131
!
PERFORM LOSSLESS DECODING OF CODED DATA  |S132
¥
PERFORM INVERSE QUANTIZATION OF 5133
QUANTIZED COEFFICIENT
A INTER ———24
PREDICTION MODE INFORMATION
BEEN SUPPLIED?
| TES 5137
SPECIFY REFERENGE IMAGE [5135 PERFORM INTRA
I PREDICTION PROCESS

PERFORM MOTION  |9136
COMPENSATION PROCESS

PERFORM INVERSE ORTHOGONAL - ]S138
TRANSFORM FOR COEFFICIENT

¥

ADD RESIDUAL INFORMATION AND PREDICTED IMAGE 19139
v

PERFORM DEBLOCKING FILTER PROCESS 5140
y

PERFORM ADAPTIVE OFFSET FILTER PROCESS |5 141
¥

PERFORM ADAPTIVE LOOP FILTER PROCESS  |°142
b

ACCUMULATE IMAGE 5143
v

PERFORM REARRANGEMENT 5144
¥

PERFORM D/A CONVERSION 5145
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(STARTRPSSEEHNGPROCESSD

FIG. 26

[ SET disabie_rps_prediction_flag 561
5162

disable_rps_prediction_
flag=12

NO

SET unified_rps_prediction_control_
present_flag

YES

5163

unified_rps_prediction_
control_present_flag=17

NO

§165

SET unified delta_idx_minust

e

B
=g 18166

5167

disable_rps_prediction_
flag=17

NO

v 5169

SET inter_ref_pic_set_
prediction_flag

inter_ref_pic_set_ 5168

prediction_flag =0

e

il

S170

inter_ref_pic_set_
prediction_flag=17

NO

5173
SET REFERENCE

S171

unified_rps_prediction_
control_present_flag =17

NO

IMAGE SPECIFYING
INFORMATION

S172

| SET delta_idx_minus1 |
|

iznum_short_term_
ref_pic_sets?

[ YES
RETURN

NO
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(START RPS SETTING PROCESS)
y FIG. 28
ACQUIRE num_short_term_ref_pic_sets 5191
v
ACQUIRE disable_rps_prediction_flag 5192
, — 98193
disable_rps_prediction_flag= 1} VES
NO
ACQUIRE unified_ps. prediction_control_presenf _flag 5194
unified_ms_prediction_
control_present_flag=17 NO
YES
ACQUIRE unified_delta_idx_minus' 5196
\<.
i=p 15197
5198
disable_rps_prediction_
flag=17 NO
YES 5199 Y 3200

inter_ref_pic_set_prediction_flag=0

RECEWE inter_ref_pic_se!_prediction_flag |

!

)
5201

inter_ref_pic_set_predicion flag=17

5202

Unified_rps_prediction_

NO

control_presen{_flag=17

NO

v 5205

ACQUIRE REFERENCE
IMAGE SPECIFYING
INFORMATION

5204

5207
12 pum_short_term_ref_pic_sels?

YES
i SUPPLY RPS INFORMATION

RETURN

NO

15208
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( START RPS SEEJTING PROCESS ) F!G‘ 33
| SET disable_rps_prediction_flag 522
5222

disable_rps_prediction_
flag=17

NO

SET unified_rps_prediction_control _ 5223
present_flag

YES

unified_rps_prediction_
control_present_flag=17 NO

YES
| SET unified_delta_idx_minus1  |S225

IS disable_rps_prediction_

flag=10RISi=07? NO
YES 5229
inter_ref_pic_set_ 5228 SET inter_ref_pic_set

prediction_flag=0 prediction_flag
- !

]

v

5230

inter_ref_pic_set_
nrediction_flag=1?

NO

5233
SET REFERENCE
5231 IMAGE SPECIFYING
INFORMATION
NGO ) s
YES | SET delta_idx_minus1 |
< f

unified_rps_prediction_
control_present_flag=17

A

115234
| 5235

iznum_short_term_
ref_pic_sets?

[YES
RETURN

NO
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(START RPS SETTING PROCESS)
v FIG. 35
ACQUIRE num_short_term_ref_pic_sets 5251
4
I ACQUIRE disable_rps_prediction_flag 15252
} — ?8253
disable_rps_prediction_flag=1" VES
[ NO
ACQUIRE unified_rps_prediction_control_present_flag [5254
Unified_rps_prediction_
contret_present_flag=17 NO
YES
ACQUIRE unified_delta_iax_minus? 5256
v
i=p 15257
8258
{S disable_rps_prediction_
fag=10RISi=0? NO
YES $259 v 5260

RECEIVE inter_ref_pic_sel_prediction_flag

5262
unified_rps_prediction_

control_present_fiag=1?

NO v $265
ACQUIRE REFERENCE
MAGE SPECIFYING
INFORMATION
NO
\ S7264

5267
iznum_short_term_raf pic_sets_17

[ SUPPLY RPS [NFORMATION

RETURN

NO

15268
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FIG. 38
1 | pic_parameter_set rhsp( )| Descr iptor
2 pic_parameter set id ue{v)
3 seq_parameter_set_id ue (v)
4 sign_data_hiding flag uil)
5 cabac_init_present_fiag u(l)
6 unified_slice type Tlag ufl}
7 if{unified_s!ice_type_flag)
8 all_intra_slice flag u(t)
9 HF(l (unified slice type_flag &% all intra slice_flag))
10 no_b_slice flag uf1}
11 iF{ (unified_s!ice type flag && all_intra_slice_flag)){
12 rum_ref idx 10 default active minusi e (v)
13 if(lno_b_slice fiag)
14 rum_ref_idx 11 _default_active minusi e (v)
1h }
16 pic_init_gp_minus?é se(v)
17 gonstrained intra_pred flag u(l)
18 transform_skip_enabled flag ufty
19 si_ap_delta_enabled flag u(l)
20 if{cu_op_delta_enabled flag)
21 diff _cu_gp deita depth ue (v)
22 pic_ch _gp_offset se{v)
23 pic_cr_gp_offset se {v)
24 pic_slice_lavel chroma_gp offsets_present flag tit)
25 iT(I(unified_slice type Tlag & all_intra_slice flag)) { .
26 wgighted pred flag u(1)
27 if{ino_b_slice_flag)
28 weighted bipred flag u(t)
29 1
30 output_fiag present_flag u{1)
31 transquant_bypass_enable flag u{1)
32 dependent_slice_enabled flag u{1)
33 tiles_enabled flag u (1)
34 entrapy coding_syne_esnabled flag u(t)
a8 entropy slice enabled flag u{t)
36 if(tiles_enablad flag [
37 num_tile columns_minus] ve (v)
38 num_tile_rows_minusl ue (v)
39 uniform_spacing flag u{l)
40 if (luniform spacing_flag) |
41 for (i=0; 1 <wm_tile_coiumns_minust | i++)
42 column_width minustii] ue (v)
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FIG. 39

1 for (i=0;1< num_tile_rows_minusl; i+

2 row_height_minusi[i] e (v)

3 ]

4 toop_filter_across_tiles_snabled_flag u(t)

5 ] _

6 foop filter acrass_slices_enabled flag u(t)

7 deblooking filter _controi present flag u(l)

8 if(deblocking filter_control_present flag) {

g deblocking filter override enabled flag u{l)
10 nps_disable_deblocking filter flag u (1)
i1 if (1pps_disable deblocking fitter flag) |
12 beta_offset_divZ se {v)
13 tc_offset_div2 se (v)
14 ]

15 }
16 pps_scaling list_data_present Tlag u{l)

17 if{ pps_scaling list_data_present_flag)

18 scaling_list_data( )

19 fog? paraliel merge level_minus? ue (v)
20 stice header_extension_present flag u(t)

21 slice_extension_present flag u{l)

22 nps_extension_flag u{t)

e
L0

if (pps_extension flag)

e
o

while(more_rhsp data( ))

=
(&)

pps_extension_data_flag (1)

]
]

rbsp_trailing bits( )

-l

a4

.
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FIiG. 40
1 i pic_parameter_set_rbsp( ) | Descr iptor
2 pic_parameter_set_id ue (v)
3 seq_parameter_sef_id ue {v)
4 sign_data_hiding flag (1)
5 aabac_init_present_flag u{t)
6 num_ref_idx 10 _default_active_minusi ve (v)
i mum_ref _idx_I1_default_active minusl ue (v)
8 pic_init_op_minus26 se(v)
) constrained intra pred flag fu(h)
10 transtorm skip_enabled_flag 4 {1}
11 cu_ap_delta_enabled flag u(t)
12 it (cu_gp_delta_snabiad flag)
i3 diff cu_gp _delta depth ve (v}
14 pic_ch_gp_offset se (v)
15 pic_cr_gp_offset se (v)
16 pic_slice_level chroma_gp_offsets_present flag u{l)
17 weighted pred flag u (1)
18 weighted bipred_flag ’ u(h)
19 output_flag present_flag u (1)
20 transquant_bypass_snable_flag u(l)
21 dependent_slice_snabled flag u(i)
22 tiles enabled flag u{l)
23 sntropy_coding_sync_enablied flag uf{l)
24 sntropy_slice enabled flag u (1)
25 if(tiles enabled flag) |
26 num_tile columns minusi ue (v)
27 num_tile_rows_minusi ue (v)
28 uniform_spacing_flag u{l)
29 if (funiform_spacing Tlag) |
30 for (1=0; 1 <num_tile_columns_minus?; i++)
3 column width minust[i] ye (v)
32 for (i=0; 1 <num_tile_rows_minust; i++)
33 row_height_minusi[i] ueiv)
34 ]
35 loop _filter scross_tiles_enabled Tlag u(l)
36 }
37 loap_filter_across_slices_enabled flag uil)
3 deblacking filter_cantro!_present_Tlag u ()
39 if(deblocking filter contro! prasent flag |
40 debiocking filter_override_snabled_flag ul)
41 pps_disabie_deblocking_filter flag u{l)
42 if (Ipps_disable_deblocking filter_flag) |
43 beta offset_div2 se (v)
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1 te_offset_div? se (v)
2 )

3] |

4| pps_scaling_list_data_pressnt flag u{l)
5 if{pps_scaling |ist data present flag)

6 scaling_list_data{ )

7 log? parallel_merge level _minus? uev)
8 slice header_extension_present_flag u(h
9 slice extension present flag uf1)
10 pps_extension_flag ull)
11 if (pps_extension_flag)

12 while (nore rbsp_data( ))

13 pps_extension_data_flag u{l)
14 rbsp_trailing bits()

15
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FIG. 42

1 islice_header( )| Descriptor
2 first_slice_in_pic_Tlag u (1)
3 i (RapPicF {ag)

4 noe_output_of prier_pics flag u (1)
5 pic_parameter_set |d e (v)
6 if(tfirst_slice_in pic_Tlag)

Jj slice_address uv)
8 i {dependent_slice_enabled flag 88 [Tirst_slice_in_pic_flag)

g depandent_slice_Tlag uf{l}
10 if (loependent s!ice flag) |

» if((lunified_slice_type_flag) || (unified_s!lice_type_Tlag &&

first siice_in pic_flag))

12 5| ice_type Lig (¥)
13 if (output_flag present_flag)

14 pic_output_Tlag u{l)
13 it (separate_cojour_plane_flag == 1)

16 colour_plane id u(2)
17 i (HdrPicFlag) {

18 pic_order ont_ish y{v)
19 short_term_ref _pic_set_sps_Tlag Uil
20 if (tshort_term_ref_pic_set_sps_f|ag)
21 short_term_ref _pic_set(num_short term_ref_pic_sets)
22 alse

23 short_term_reT_pic_set idx u(v)
24 if(long_term_ref_pics_present_flag) {

25 if (um_long_term_ref_ples_sps>0)
26 num_long_term_sps ue (v)
21 num_long_term. pios ue (v)
28 for (i=0; i<num_long term_sps+num_long term_pics,i++) |
29 i T{i<num_long_term_sps)
30 [t _idx_sps[i] u (v}
31 gisal

32 poc_lsb_1t1i] 1t {v)
33 used_by curr_pic_it_flag[i] u{l)
34 ]

35 delta_poc msh_present flagli] u(l)
38 {(f( delta poc_msb_present_flag[i])

37 delta_poc_msh_cyele_ltii] ue {v)
38 ]

39 ]

40 ]
41 if (sample_adaptive offset enabled flag) |
47 siice_sao_luma_Tlag u(l)
43 siice_sao_chroma_flag u(l)
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FIG. 43
1] ]
21 if(siice_type == P || slice_type == B) {
3 if{sps_temporal_mvp_enable fiag)
4 siice_Temporal_mvp enable flag uih)
5 aur_ref idx_active override Tlag u{n)
6 if(num_ref_idx_active_override_flag) |
7 num_ref_idx_10_active minusl ue (v}
8 if(slice_type == B)
g num_ref _idx_11_active minusl ue (v)
10 }
11 if{lists_modification_present_flag)
12 ref pic_list_modifTication{)
13 if(slice_type == B)
14 mvd 11 zero fiag u{l)
15 if{cabac_init_present flag)
16 gabac_init_Tlag uit)
17 iT(s!ice_temporal_mvp_enabie flag) |
18 itT{ slice type == B)
19 col located_from 10 flag ul{lh
if{{col located_Trom_0_flag A& num_ref_idx_I10_sctive_minus!>0)
20 | (collocated from 10 _flag &&
num_ref_idx_11_active_minusi>0))
21 collocated_ref idx e (v)
22 ]
93 if((weighted_pred_Tlag 8& slice_type == P) ||
(weighted_bipred_fTilag & siice_type == B})
24 pred weight table( )
25 five minus_max rum merge cand ue (v}
261 ]
271 slice_qgp_dslta se (v)
28 iflpic_slice_level chroma gp offsets present flag) {
29 slice_cb_gp_offset se{v)
20 slice_or_gp_offset se (v)
31 ]
32 if(deblocking_Tiiter_controi_present_fiag) {
33 if(debiocking_Tilter_override_snabied Tiag)
34 deblocking Tilter override Tiag ut
35 if(dabiocking filter override flag) !
36 sl ica_header disable deblocking Tilter_flag ulty
37 it (Islice_header disahle_deblocking filter flag)!
38 beta_offset div? se {v)
39 te_offset _div2 se (v)
440 !
41 !
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J

if ( loop_filter across_slicas_enabled flag &&

2 (slice_sao_luma_flag || slice_sao_chroma_flag ||
tdisable_debiocking Tilter_Tlag))

3 slice_loop_filter_across_slices_enabled flag uil)

41 1

5 if(tiles_enabied flag || entropy_coding sync_enabled flag) {

6 num_entry point_offsets ue (v)

7 if (num_entry point_offsets>0) |

8 offset_fen_minusl ue (v)

9 for (=0 i <num_entry_point_offsets; i+

10 entry_point_offset[i] u{v)

i1 |

12 ]

13 if(slice_header extension_present_flag |

14 slice header_extension_length ue (v)

15 for (i=0; i<slice_header axtension_length; i++)

16 siice_header_extension data_byteli] ud)

17 j

181 byte_alignment( )
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1 Islice header( ) Descriptor
2 first_s!ice_in pic_Tlag U {1
3 it (RapPickiag)
4 no_output_of prior_pics_Tlag u(h)
5 nic_parameter_set_id ue {v)
6 if(tHfirst_slice_in pic_Tlag
7 stice_address u{y)
8 it (dependent_siice enabled_Tiag && ifirst slice_in_pic_flag)
g dependent_siice_fiag u{h)
10 if {{dependent_s!ice_flag) |
11 s|ice_type ue (v}
12 it (output_fiag _present_Tlag)
13 pic_output flag uft)
14 if (separate_colour_plane_flag == 1)
15 solour_plane_id Ui
16 i (VIdrPicFlag) {
17 nic_order_cnt [sh (v)
18 short_term_ref_pic_sset_sps_flag )]
19 iT(Ishort_term_ref pic_set sps_Tlag
20 short_term_ref pic_set{num_short term_raf_pic_sets)
21 else
22 short_term ref_pic_set idx u v}
23 if{long_term ref pics_present_flag) !
24 it ( num_long_term_ref_pics_sps>()
25 num_iong_term_sps Le fv)
26 num_long_term pics ue{v)
27 for (i=0; i<num_long_ferm sps + num_long_term pics: i++) {
28 it (i<num_long_term_sps)
29 t idx_sps[i] U (v)
36 else]
31 poc_ish ttlil uiv)
32 used by curr_pic_|t_flagli] u ()
33 ]
34 deita_poc_msh_present_flaglil u(n
- 35 iT( delta_poc_msbh_present_flagli])
36 delta_poc_msb_cycle {t[il ue (v}
37 J
38 ]
39 ]
40 if (samp le_adaptive offset_snabiad_flag) {
41 slice_sao_luma_fTlag u{l
42 slice_sao_chroma_Tlag w1
43 }
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FIG. 46

] ifi{slice_type == P || slice_type == B) {
2 it (sps_temporal _mvp_enable flag
3 slice_temporal _mvp enable fiag ull)
4 num_ref idx active override flag utl)
5 $( num_ref_idx_active_override fiag) {
6 num_ref _idx_10_active_minusi us (v)
7 if(s!ica_type == B)
8 num_ref_idx_11_active_minusl ue (v)
g }
10 i*(]iste modification_present flag)
11 ref pic_list_modification( )
12 iT(slice_type == B)
13 mvd_11_zero flag u ()
14 it {cabac_init_present_flag)
15 cabac_init_flag u ()
16 i (s|ice_temporal mvp_enable_flag) {
17 if(s]ice type == B)
18 collocated From_ |0_flag Ut
it{{collocated fram_|0_flag && num_ref_idx_I0_active_minusi>()
19 | (eollocated_from_10_flag &&
num_ref_idx_H1_active_minus1>())
20 collocated ref_idx ue (v)
21 ]
29 if((weighted pred flag & stice_type == P} ||
(weighted_bipred flag & slice _type == B))
23 pred_weight tabie{ )
24 five_minus_max_num_merge cand ue (v)
251 )
26 slice_gp delta se (v)
27 if(picﬁs!ice%ieveI”chromamqpmoffsets_ﬁresentmf1ag){
28 slice_ch_gn offset - se (v}
29 slice cr_gp_offset se (v)
301 1
31 1T (deblocking filter_control present_flag) |
32 iT{debiocking filter override_enabled_flag)
33 deblocking filter_override_flag u (1
34 if{deblocking_Tilter_override_flag) {
35 s|ice_header_disable deblocking fiiter flag u (1)
36 if(Islice_header disabie deblocking filter flag) {
37 beta_offset div? sa (v)
38 to_offsel_dive se(v)
39 ]
40 ]
41 )
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if{loop_filter_scross_slices_snabled flag &8
1 (slice_sao_lume_Tlag || slice_sao_chroma_flag |
fdisable deblocking filter flag))
2 slice loop Tilter_scross_s!ices_enabled_flag ull)
311
41 iF(tiles enabled Tlag || entropy coding sync enabled_flag) |
5 num_entry_point_offsets ue (v)
6 f (num_entry_point_offsets>0) |
7 offset_len_minust e (v)
8 for (i=0; 1<num_entry_point_offsets; i++)
g entry_point_otfset]i] W)
10 ]
11 1)
12 Lif(sitce header_extension present flag) |
13 s|ice header_extension_length e (v)
14 far (i=0;i<s| ice_header_extension_length. i++)
15 slice_header_sxtension_data byte[i] 1 (8)
16 I
17 pyte &l ignment{ )
18 1]
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FIG. 50
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FIG. 52
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