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FIG.3
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FIG.5
T[hrd_parameters {commonInfPresentF lag, MaxNumSubLayer shinust) { Descriptor
21 if (commonInfPresentF lag) {
3 timing_info_present_flag u(l)
4 if(timing info_present_flag) {
5 num_units in tick u(32}
B time_scale u(32)
7 )
8 nal_hrd parameters_present_flag u(n)
9 vel_hrd_parameters present_flag u(l)
10 if(nal_hrd_parameters_present_flag|ive|_hrd_parameters_present_flag) |
11 sub_pic_cpb_params_present_flag u(1)
12 if(sub_pic_cob_params_present_flag) {
13 tick_divisor_minus? u{8)
14 du_cpb_removai_delay length minusl u(b)
15 |
18 bit_rate_scale u{4)
17 cob_size_scale u(4)
18 initial_cpb_removai delay length_minus! L(5)
19 cpb_removal_delay_length_minus] uth)
20 dob_output_delay_length_minust uih)
21 }
21 ]
231 for (i=0; i <=HaxMunSublaversilinus1;i++) [
24 fixed_pic_rate_flag[i] u(1)
25 if(fixed pic_rate_flag[i])
26 pic duration_in_to_minusi[i] ue (V)
2] low_delay_hrd_flag[i] uil)
8 epb_ent minus1li} e (v}
29 {f (hal_hrd_parameters_present_flag)
30 sub_layer_nrd_parameters (i}
31 if (vel hrd parameters present fiag)
32 sub_layer_hrd_parameters (i)
33
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FIG.7

1{hrd_parameters (comonInfPresentf |ag, MaxNumSublayer siinus ) | Descriptor
21 if(comonlnfPresentFlag) |
3 timing_info_present_flag u(l)
4 iT{timing_info_present_flag) {
5 num_units_in_tick u(32)
6 time_scale u(32)
] )
8 nal_hrd_parameters_prasent_flag u(l)
9 vel|_hrd_parameters_preseni_flag (1)
10 hrd_parametars_typs_flag u{1)
1 if (nal_hrd_parameters_pressnt_flag||ve| _hrd_parameters_present_fiag) {
12 sub_pic_cph_params_present flag u(l)
i3 if (sub_pic_cph_params_present_flag) [
14 tick divisor_minus2 u{8)
15 du_oph_removal_delay_length_minusi u{5)
16 }
17 bit_rate_scale Ly
18 opb_size_scale ul{d)
19 initial_cpb_removal_delay_length_minus? u(b)
20 opb_removal_delay_length_minus] W (5)
21 dpb_output_delay_lengthominus] 4{h)
22 )
230}
244 for (i=0; i <=MaxNumSubLayer sMinus!;i++) {
75 sub_hrd_parameters_type_flag[il u(h)
26 fixed pic_rate_flagl[i] u(l)
27 if (fixed_pic_rata_flaglil)
28 pic_duration_in_tc_minusti[il ey
29 low_delay_hrd_flagl[i] ul(l)
30 cpb cnt minustli] ve (v)
3 if(nal_hrd_parameters_present_flag)
32 sub_laver_hrd_parameters (i)
33 it (ve!_hrd_parameters_present_flag)
34 sub_laver_hrd parameters (i)
B}
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FIG.8
Vihard_parameters (common InfPresentF lag, MaxMumSubLayersMinus) { Besar iptor
2 if (commonInfPresentF lag) |
3 timing_info_prasent_flag u(l}
4 ifitiming info_present flag) |
5 pumunits in_tiek u (32)
8 time_scale u(32)
7 ]
8 nal hrd_parameters_present fiag u(1
9 vel_hrd_parameters_present_Tlag ull)
10 ifinal _hrd_parameters_present_flagi|vel _hrd parameters_present_flag) |
11 hrd_parsmaters_typel_present_flag ull)
12 hrd _parsmeters_typeZ pressnt fleg u(l)
13 [ (rd_parametars_typal_presenmt flagd) [
14 typel_sub _pic_cpbh params_present Tlag uft)
15 i fi{typel _sub_pic_cpb_params_present_flag) |
16 typel_tick divisor_mirus? Juig
17 typel_du_epb_removal delay length_minus] uiB)
18 j
19 typei _bit_rate soale w8}
20 typei_opb size scale _ _ u(4)
21 typel_initial_cob_removal delay length.minus! u {5}
22 typel_cob_removal delay length minusi u(5)
23 typal_dob _output_delay_length minusi u B3
57 } : -~
75 if (hrd_parsmeters_type2 present_flag) {
261 ~ type2_sub_pic_oph_params_present_Tlag u
21 if (type?_sub_pic_cpb_parans_present fiag |
28 typsZ _tick divisor minusZ u{8)
29 type2 du_cpb_removail delay length minusi u (5
30 ] _
31 typa? it _rate scale u{d)
32 tyne? cpb size scale u{4)
33 typel2 initial cph removal delay iength minusi ud
34 type?_opb_removal_dalay_length_minusi u (Bl
35 type?_dpb_ocutput_delay_length_minusi ul®
3% }
3 J
38 }
39 for (i=0; i <=MaxBumSublaversMinusi;i++) |
40 ~ sub_hrd_parameters_typel_present flazli] ull)
41 sub_hrd_paramaters_type? presant_flag[i] u{1)
42 fixed pic_rate flagli] u(1)
43 if{fixed pic_rate_Tlagli])
44 pic_duration_in_te_minusi[i] ue (y)
45 i (sub_hrd_parameters_typel_presant_flag[il) {
46 typel _low_delay hed_flaglil u{l)
47 typel_cpb_cntominust[i] e v)
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FIG.9
48 if (nal_hrd_parameters_present_flag)
49 sub_laver_hrd_parameters(i)
50 it (vel_hrd_parameters_present_flag)
51 sub_layer_hrd_parameters(i)
52 }
53 i (sub_hrd_parameters_type? present_flag[il) {
54 type?_iow_delay hrd flag[i] u(l)
55 type?_cpb ent_minusi[i] ue (v)
56 if(nal hrd paraneters_present_flag)
57 sub_layer_hrd_parameters (i)
58 if{vcl_hrd_paremeters_present_flag)
b9 sub_layer_hrd_parameters (i)
60 }
61

62
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FIG.14

(ENCODING PROCESS START)

"DECIDE LAYER OF PROCESSING ]5101
TARGET
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ENCODING PROCESS.
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AS PROCESSING
TARGET

END
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FIG.15

(LAYER ENCODING PROCESS START)
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FIG.16

HRD PARAMETER ENCODING
PROCESS START

l

SET HRD PARAMETER TYPE OF
CORRESPONDING LAYER

i

PERFORM PROCESS OF CALCULATING
HRD PARAMETER OF CORRESPONDING LAYER

i

ENCODE HRD PARAMETER OF
CORRESPONDING LAYER

W
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FIG.17

HRD PARAMETER CALCULATIONY
( PROCESS START )
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S142

_NO

S144

| ACQUIRE STATE INFORMATION OF
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FIG.18

( TIME LAYER HRD PARAMETER)

CALCULATION PROCESS START

IS HRD
PARAMETER TYPE FLAG OF
CORRESPONDING
TIME LAYER 17
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f 154

ACQUIRE STATE INFORMATION OF
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. Jr 8193 ¥ 5155
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CORRESPONDING TIMELAYER | | PARTIAL ACCUMULATION BUFFER

o
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FIG.19

HRD PARAMETER ENCODING
PROCESS START

SET HRD PARAMETER TYPE OF S161
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y
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%
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/
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FIG.23

(DECODING PROCESS START)
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FIG.24
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3
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FIG. 25

HRD PARAMETER DECODING
PROCESS START
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FIG.26
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FI1G. 29

1} video_parameter_set_rbsp( i Beacriptor

21 vps_video_parameter_sst_id uld)

3 vps_ressrved_threa Zbits u{®)

4 vps_max layers minusl 1£6)

51  vps_max_sub_layers_minusl uid)

61  vps_temporal id_nesting flag u(t)

71 vpe_raserved Duffff_16bits ulif)

2 profife_tier_level (vps_max_sub_layers minust) _

g vpe_sub_layer_ordering info_present flag uin

10 For (i={vps_sub_layer_ordering. 1 nfo_present_fiag 7 Govps.max_sub_layers_minusl)
_ i <= vps_max_sub_layers_minust;i++) |

1 vnsmx,dac_p ie_huffer mg_mrmsi Ef} uaty)
121 vps max_rum_reorder pics[i] usw

13 vpaumaxwlatanw,ﬁi nerease piusi {l] e (v}

m } _____ — —
15]  vps.max_layer_id ule)
16 e ly)

/ﬁvsm'n’uauayar _sets_minusi /fWWW/Wﬁ
/ For ({=1;1 <= yps_num_layer sets minusl;i++) W/ W

,,,,,,,,,,,,,,,,,,,,,,,,,,, Y

18 Wﬁ;r {j=0,] <= vps_max_layer id; }M)/W / _
1 Nayer id Inoluded flaglil i) /00700 s )
201  yps_timing_info_present_flag uil)

21| iflvps timing. info_present flag) { e
22 yps_nun_units_in tick u(3)
23 ) 'vps time_scals {32}

24 vps_poo_proportional to_timing flag 1)

25 if (vps_poc_proportional_to timing flag

28 vps,_num_ticks poc diff _ons minus] e (v)

27 vis_rum_hr d_parameters e tv)

en for {i=0; i<yps_num_hrd_parameters,; {++) |

29 hrd_layer_saet_idx[il ug fv)

30 L0

31 cprma,,prasan‘t f Eag{z} all)

32 hrd_parameter s (corns_present_Flaglil vps max_sub layers minust)

33 i

34 1

35 vps_extersion flag u{l)

36 if{vps_extension_flag)

37 while (nore_rbsp_data ()

38 vps_axtension_data flag uil)

34 rhep_trailing bits(
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FIG.30

lgyer _id_included fiaglil{ilequal to 1 specifies that the waiue of nuh_laver_id egual to | is includsd in
the layer identifier iist laverSetbayeridlist{i]. layer id included flag(i1{ileasal o § specifies that the
‘value of nuh_tayer_id equal to } is not included in the fayer identifier list fayerSetlayerldList{i].

i The value of mumLaversinldListillis set gsqual to ¥ and the valus of laverSetlayer IdlistiD]I0]is set
equal 1o O

5Fm— sach value of | in the range of | to vps_mm_layer sebs winusi, inclusive, the varigbie
nunlayersintdlistl { ] and the layer identifior fist laverSetlayerId.istli] are derived as follows:

=)
Tor {m=0m <= vps_max_laver idiare+)
if (layer . id_inciuded fiag[i] [mD)
layerSetlaver IdListli] [n++]=m
el ayersintdiist{il=n

For gach vatue of 1 in the range of ¥ Lo vpo it layer sets minust, inclusive, numlayerainldlistli]

gshaH bhe in the rangs of 1 to vps_max_layers_minust + 1, inclusiva

Pifen nunlayersintdlist{iAlis equal to numbayersinldlist[iBifar any 1A and 1B in the range of 0 &9
; vps_hum_ fayer_sets minusl, inclusive with iA not eal to iB. ths value of layerSetlayerldlist[ia}l[n] |
5; shall not be enual 1o laverSetLayerldList{iBln]for at least cne valua of n in the range of 0 to

numlayersintdlistfiAl, inclusive.

A layer set ig identified by the assoolated layer identifier list. The i-th fayer set specifisd by the W8 is
associated with the layer identifier list fayerSetLayerl¢list[il for i in the range of 0 teo

| vps. num. laver sets minusl, inciusive,

Allayer set]consists of allfeperation points [that are esscciated with the same layer identifier list |

‘Each operafion peint is identifisd by the associated layer identifier list. denoted as Dplayerldhist, shich
coonsists of the list of nub taver id valuss of 3!l MAL whits includsd in the opsraiion poini. in increasing
;order of rmuh layer_id vatues, and a varisble OpTid, which is sgual to the highest Temporelld of all NAL
units insludsd in the oparation paint. Thaassaciated with the opsration point identifisd
éby Oplaverfdlist and QpTid is the cutput of the sub-bifstremm extraction procsss as specified in
Ecézmse 18 with the bitstream the farget highest Temporaild equal fo OpTid and the target layer identifisr
| list sgual to OplaveridList as inputs The OpLaver idList and OpTid that identify an cperation point ars

galso refarred to as the Oplaverldiist and OpTid associated with the oparation point, respsctively.
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FIG. 31

LayerSet[11={0,1, 2]

LayerSet[2]=1{0, 2}

!

layer _id_included_flag[11{Cl=1  //0ISINCLUDED IN LayerSet1]
laver_id_included_flag{1]{1}=1 // 1ISINCLUDED IN LayerSet]1]

layer_id_included flag{1]1[21=1 //2ISINCLUDED IN LayerSef[1]

laver _id included Tlag[2][0]=1 //OISINCLUDED IN LayerSet[2]
layer_id_included flag[2][1]=0  //11SNOTINCLUDED IN LayerSet[1]

layer_id_included flag[2]1[2]=1 //2ISINCLUDED IN LayerSet2]
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FIG.32
1 baffermg,parlod(payloac%bize} Desoriptor
L{//bp_seq paramster set id /7 7 0 L s s e W
3 if (Tsub_pic_hrd params_present_flag)
4 irap_opb_params_pressnt_flag u(l)
5 if{irap_cpb_params_prasent_fiag) {
& cpb, dalay offset uy)
7 dph_delay offset 136]
8l 1
4|  oonoatenation_flag u(l)
0]  au cpb removal_delay delta mirus! ul)
11 i f (Na IHrdBoPrasentF lag) |
2] for(= O ool |
13 nal_initial_eph._removal delay[i] uly)
14 nal_initial_cpb_removatl_offsst[i] uly)
15 if (sub_pic_hrd_params_present flag | | “irap_opb_params_present fiag {
16 nal_initial_alt_cpb removal delay[i] ulv)
17 nal_initial_alt cob removal offsstfi] ufy)
18 ] '
19 }
200 1
21 i (Vo IHrdBpPresentFiag |
22 for {i=0;i <= Cphlnt; i) {
23 vel_initial_cob_removal delay[i] uiv}
24 vei_initial_cpb_ removal _offsetlil u{v)
25 |f(sub _pic_hrd pa{amspresent flag | irap_cpb params_present_flag) |
26 vel_initial_alt_cpb _removal delay[i] uly)
27 vel_initial_alt_cpb_removal offsat{i} uv)
28 ]
29 1
30 ]
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FIG.33

1| buffering period(paylpadSize) | Dasor ipter
2 asgociated_parameter set flag B B u(t)
3 it (_assosi_atedmparametermsatj lag == Q) | | _ o N |

4 bp_video_parameter_set_id _ ue (v)
5 yps_nei_bp_patameters us (v}
6 for {i=01 < vps_num_bp_paramsters; i++} {

7 bp_layer_set_idx{i] o _ ue (v)
8 IO >0

of cprms, present flagli] o Ly (1)
10 tayer buffering_period{payloadSize)

11 H

12] lelsel

Y i}';'t____s_sq__paramatsr_set_id — : e
14 fayer_buffering per tod lpay ioad§ize)

158}

1611
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FIG.34
11 layer_buffer ing_per iod{paylivadSize) | | baser iptor
2f iR sub_pic_hrd_parans_present, f|ag)
3 irap_cpk_parems _present_flag )
4 if{irap_cob_params_present flag |
51 cpb _delay offset futw
61 dpb doiay offsel ulv)
71 |
8]  concatenation_flag u{1)
91 su_cpb_removal_delay deita_minusi E)
10§ f{NalHrdBoPresentFlag) {
11 For(is=);i <= Cpblnt; i+4) { o
12 “nal_initial_cob_removal_dslay[i] uiv)
13 nal. initigl cpb_ramoval offsstfi] _ _ V)
14 ¥ (sub_pio_hre_params_prosent.flag || irap_cpb_params_present_fiag) | |
15 nal_initial_alt_opb_removal delay[i] b (v)
16 hal_initial_att cph removal offset[il ui
17 ]
18}/ Vayer _specific_parameters_present_Tlag”/ /2 /0 /00 A A )
1% if (1ayer_specific_paraneters_present_flag) |
20  for (i=0:i <= CpbCnt; i+ | i
21 layer_nal_initial_cpb_removal dslay[i] 4 ()
22 tayer_nal_initial_ocpb_removal_offset[i] o u (vl
23 ¥ {sub,plo_hrdparans_present fiag |1 irep.spb_parans_present flag) |
24 tayer_nal_initial_alt_opb removal delay(il uiv)
25 fayer nal initial_alt_opb_removal offeetli] uly)
26 i
27 1
28 i
291 1
30 if o [HrdBoPresentFiag) |
31 for (i=0:1 <= CpbOnt:i++) |
32 val_initial_oph removal delay[i] uly)
33 vel_initial_opb_removsl_offsst[i] ulv)
34 if (sub_pic_hrd_params present flag || irap cph params _present flag | |
35 vol initial_alt_opb_removal _delay[i] ufv)
36 vel_initial_alt_opb_removal_offset[il u (o)
3 i
Y[ \eyer seecitic parasters present flag 777/ 00 /110 0 A LA
3 if Clayar_specific_parameters present_flag) |
40 for (i=0:1 <= Cpblnt: i+t |
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FIG.35
41 layer_vcl_initial_cpb removal delayli] uiv)
42 layer_val_initial_opb_removal_offsst[i] u(y)
43 if{ sub_pic_bwd_params_prssent. flag || irap_cpb_params present flag) |
44 layer _vcl _initial_alt cpb removal delay[i] u{v)
451 layar_vel_initial_alt_cpb_removal_offset]i] a{v}
46 ]
4
48
45
5011
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FIG.38

@AYER ENCODING PROCESS STARW)

y S31 / S319
PERFORM A/D CONVERSION PERFORM INVERSE QUANTIZATION
Y 3312 v S320
PERFORM REORDERING PERFORM INVERSE ORTHOGONA;_?RANSFORM
o $313 v s
PERFORM INTRA PREDICTION PROCESS ADD PREDICTIVE IMAGE
v 5314 v 3322
PERFCRM INTER MOTION PREDICTION PROCESS PERFORM LOOP FILTER PROCESS
L $315 S323
SELECT PREDICTIVE IMAGE STORE DECODED IMAGE _
_ Y $3186 N 8324
CALCULATE DIFFERENCE BETWEEN PERFORM BUFFERING PERIOD SE!
IMAGE AND PREDICTIVE IMAGE ENCODING PROCESS
\ ST S325
PERFORM ORTHOGONAL TRANSFORM PERFCRM LOSSLESS ENCODING PROCESS
| 3318 ) 5326
PERFORM QUANTIZATION PERFORM ACCUMULATION
S327
CONTROL RATE

( RETURN )



39/56

FIG.39
BUFFERING PERIOD SEI
ENCODING PROGESS START
¥
DESIGNATE ASSOCIATED parameter set  |9991
8332
;
VPS’ "
YES
DESIGNATE PARAMETER FOR EACH LAYER SET|S333
v $334
DESIGNATE PARAMETER
_FORSEQUENCE
e |
5335

SET fayer_specific_parameter_present_flag

SET PARAMETER OF EACH LAYER

5337

=

3

PERFORM PROCESS OF ENCODING
BUFFERING PERIOD SEI AND LAYER
BUFFERING PERIOD SEI

{ RETURN )

5338
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FIG.42

@AYER DECODING PROCESS STARD

|

ACCUMULATE IMAGE $351
PERFORM LOSSLESS DECODING PROCESS [9352
¥ |
PERFORM BUFFERING PERIOD SEI | [9393
DECODING PROCESS
PERFORM INVERSE QUANTIZATION  |9394
PERFORM INVERSE ORTHOGONAL TRANSFORM [5592
PERFORM PREDICTION PROCESS ~ |0390
ADD PREDICTIVE IMAGE 18357
L .
PERFORM LOOP FILTER PROCESS  |9398
. 2 _
PERFORM REORDERING 5359
¥
PERFORM D/A CONVERSION 5360
¥ .
S361

STORE DECODED IMAGE

( RETURN )
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FIG.43

" BUFFERING PERIOD SE|
DECODING PROCESS START
¥

RECEIVE INFORMATION RELATED TO (9971
ASSOCIATED parameter set

'DECODE PARAMETER OF EACH LAVER SET [S373

S374
DECODE PARAMETER
FOR SEQUENCE
. l
J
REGEIVE 5375

layer_specific_parameter_present_flag

Iayermspec i ficmparametermgresentjEagm
— 2 _

DECODE PARAMETER OF EACH LAYER 8377

=

{ RETURN }
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FIG.44

HRD PARAMETER ENCODING
PROCESS START

y

CHECK AVC FLAG

3

SET HRD PARAMETER TYPE OF
CORRESPONDING LAYER

3

PERFORM PROCESS OF CALCULATING HRD
PARAMETER OF CORRESPONDING LAYER

l

ENCODE HRD PARAMETER OF
CORRESPONDING LAYER

S411

5412

S413

18414

i
k

SET HRD PARAMETER TYPE OF
CORRESPONDING TIME LAYER

¥

PERFORM PROCESS OF CALCULATING HRD
PARAMETER OF CORRESPONDING TIME LAYER

X

.ENCODE HRD PARAMETER OF
CORRESPONDING TIME LAYER

S418

* HAS PROCESS ENDED ON
ALL TIME LAYERS?

RETURN

S415

5416

S417
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FIG. 45
BUFFERING PERIOD SE}
(ENCOD?NG PROCESS START)
~ DESIGNATE ASSOCIATED parameter set $431
S432
VPS? )
YES
DESIGNATE PARAMETER FOR EACH LAYER SET [5433
5434
DESIGNATE PARAMETER
FORSEQUENCE
» !
Vi
CHECK AVC FLAG 5435

U ) 3436
SET layer_specific_parameter_present_flag

' ayer_spec ific_parameter_present_f| agl '
il ; )

TIVES
SET PARAMETER OF EACH LAYER  |5438

s

b

PERFORM PROCESS OF ENCODING 5439

BUFFERING PERIOD SE| AND
LAYER BUFFERING PERIOD SEI

y
( RETURN )
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FIG.51

920

/

SP351652wW000

9%1
9%2 9%3 .{_4[6\924
COMMUNICATIONL. AUDIO
SECTION [+ 1~ 1 CODEC |
g WYY
_| CAMERA DEMULTIPLEXING|_
9261 secrion [T seomon [ 928
T IMAGE RECORDING/ |
927 -~ PROCESSING pe—sfee—mREPRODUCTIONI~ 920
SECTION SECTION |
DISPLAY |
“1  SECTION 930
333
_ ] conTROL .| OPERATION
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