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max_bits _per_mb_denom[i] # & B A % » view_id =
view_id[i] Z & F & max bits per_mb_denom X & - & %
max_bits per_ mb denom[i] K & &£ & » B # B & & »
view_idx view_id[i]X # & &) max_bits_per_mb_denomx {&
H B FMNL-

log2 max _mv_length_horizontal{i] & log2_max_mv_
length vertical[i]# % 4 & B & % # view_idx view_id[i] X
iR 7 8 log2 max_mv_length horizontal & log2_max_mv_
length verticalz {4 ° & log2_max_mv_length_horizontal[i]
AGE AR BB AEF ENview_idx view_id[i]Z R K &
log2 max_mv_length horizontal A& log2_max_mv_length_
vertical 2 15 # #7 & % 7 16 ©

num_reorder frames[i]4 £ & & F #H view_idZ view_id[i]
Z B R #ynum_reorder_framesx {4 ° num_reorder_frames|[i]
Z {4 B f£ 0 & max _dec frame bufferings B M B & # 0 &
max_dec_frame buffering ° & %% num_reorder_frames[i] 35
SE A EARGSAE > B AEAE Y M view_idx view_id[i]Z R
R # num_reorder_ frames x & 3 g& % % % max_dec_frame_

buffering °
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max_dec_ frame buffering[i] 3§ & B A % » view_id =
view_id[i] = 4 7 # max _dec frame buffering % {4 - max_
dec_frame buffering[i] = & ®& £ num_ref frames[i] Z
MaxDpbSize(4 MPEG-4 AVCA & 2 F (K %RA3.1KA3.2¢
B M 2 )% B M B & 4 num_ref frames[i] & MaxDpbSize -

% 3% max_dec_frame buffering[i]3E % & & & & £ 8 >
A A % » view_id x view_id[i] Z A F* # max_dec_frame _
bufferingz f& # Bf & % # MaxDpbSize -

2 & B 3> 4 # # F300— £ 45 5744 A — mve_vui_
parameters_extension()E X A F HBAN B — R F 2L T
il I S O Il O A

A ES00A R BIENE —HREFTRII0OZ —RB TR
305° A R3O —FHEMEXAHEFEFNRR B ERIALAN
EHEREE - RTRIIS HRETAIISHZIZEME A
— AR B FEREEE — AT R3320 A FTHR3204
— G HIRAENOL B EHNEREE — TR %Y
EH M3I25F A —view_id[i]B R A F A K EHERE —
E & W 330 - % 3 & F Kk 330 B AN -
bitstream restriction flag[i]3E % T F L # & H F & £ — &
R F M 335 - #m kR R KF M 335 R &

=
\n

i

bitstream restriction flagli]&Z X% L T £ F E N0 F &
Rl EHBEBEE—FRIM345 - T Al > BEHNEREE —
o) & 77 3% 340 -

HEEFBRIA0F AR RIZ A ARAMRS L BT HEE
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ERAFIRI3S ARITRIMSAREHIATENG
ER R BIESNEREE - RFR3I FA  BEHE
B E —hHEH M350

HhAE T RISOFEHIXAENIMW]I BHEMNERZE Y
e 7 M 325 -

£ & B 40 £ F M FA0— & 4 B — mve_vui_
parameters_extension()E A L FMABHE AN E AR 2L
R B A Bey)— T M K

BHFHFA0EH B RIZEHE - RIRIOTZ —RE TR
405 h A H H_A0TAE — L AAER — % BEME 4 H 8
B R FHRAI0 A FTRIIOEAR ZHEZXAENE
EMmlBFERZEE — 2h A HRA420 - 2 58 FH R 42044
— S HIZAHAENOBLBIEHBEREE — 2 FHRAI25 F K
F M A253% B —view_id[i]EE A E LB A HE R E —

F O 430 - ¥ ¥ K& F Kk 430 F W
bitstream restriction flag[i]& & T & L #H ZF # 12 & £ — &

!

R K M 435 o % R R HF H 435 R R H
bitstream_restriction flag[i]3Z % T R F E N0 H & >
Rl s S BB — R EHF K445 TR HiEHEREE -
W HE H 3R 440 o

HAEF RAIOFRARIZ M AR MRA 28 B4 2R
EREFTMAAS c REFTRMSE TG RIZAFTENE HM-
B ABEZEHEEL —E R F R4 F R - EHF
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NARTRASOFEEHIRAHENiIMI > LHEHED E
AE M 425 -
HEBFE-AR2E—SFHBRBEORAARSN S H -
THHE AR HE MM R TR RE L H
#& i mvc_vui_parameters_extension Z % j& ° £ {4 subset
sequence_parameter_set X — 3 4 - %Xk 3 B ¥ mvc vui_

parameters_extensionX 3% jk o

%3
{ mvc_vui_parameters_extension() { C | #HHF
num_views_minusl 0 |ue(v)
for(i=0; i <=num_views_minusl; i++){
view_id[i] 0 [u(3)
num_temporal _layers in_view minusl[i] 0 |ue(v)
for(j=0; j<=num_temporal level in_view minusl;
0 {
temporal_id[i] [j]
bitstream_restriction_flag[i] [j] 0 |u(l)
if(bitstream_restriction_flag[i][j] ) {

. motion_vectors_over_pic_boundaries_flag[i] [j] | 0 |u(1)
max_bytes_per pic_denom([i] [j] 0 |ue(v)
max_bits_per mb_denom[i] [j] 0 |ue(v)
log2_max_mv_length_horizontal[i] [j] 0 |ue(v)
log2_max_mv_length vertical[i] [j] 0 |ue(v)
num_reorder_frames][i] [j] 0 |ue(v)
max_dec_frame_buffering[i] [j] 0 |ue(v)

}
}
}
}
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T,
-
A

ZHEBMAMRMNEEAFZIELAL T
bitstream_restriction_flag[i][j]45 & £ B # % » view_id
Z view_id[i] Z R R ¥ B & % » temporal_id = temporal _
1d[i][j]x &F F] P& & &) bitstream_restriction flagz f& o
motion_vectors_over_pic_boundaries flag[i][j]45 & & &
A F W view_idz view_id[i]Z A K ¥ B & % # temporal id
Z temporal _id[i][j] = & K P¥ B #) motion_vectors_over_
pic_boundaries flag = @& - % motion_vectors_over_pic_
boundaries_flagl[i]33 % A ¥ A H £ 0 » B 2 B £ % »
view_id Z view_id[i] 2 & K ¥ B # % # temporal id =
temporal _id[i][j] = ® KM M & # motion_vectors over_
pic_boundaries_flagx {& # ¥ & % #» 1 -
max_bytes_per_pic_denom[i][j]46 & &£ B A % » view_id
Z view_id[i] = & K ¥ A F % » temporal id =
temporal_id[i][j]x & ] P& & # max_bytes _per_pic_denom=
& - % max_bytes_per_pic denom[i]EZE 4 L E ARG LB » &
AR A F N view_idx view_id[i] 2 R R ¥ B F £ »
temporal_id % temporal_id[i][j] = & M M & & max_bytes_
per_pic_denomXx {4 ¥ Bt A& & M2 o
max_bits_per_mb_denom[i][j]45 & &£ B & % # view_idz
view_id[i] 2 & H ¥ & & % » temporal_id = temporal id

[i][j] = % B M B # max_bits_per_mb _denom % @& - %
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max_bits_per_mb_denom[i] & %% &£ % - B 4% £ B & £ »
view_id z view_id[i] 2 & K ¥ B % % # temporal id =
temporal_id[i][j] % & & P & # max_bits_per_mb_denom z
B e A FNIL-

log2_max_mv_length_horizontal[i][j] & log2 max mv_
length_vertical[i][j] % % 45 & £ B # % #» view id 2
view_id[i] 2 & R ¥ B A % » temporal_id % temporal id
[1][]] = % B M & # log2_max_mv_length horizontal &
log2_max_mv_length vertical = @& - % log2 max _mv_
length horizontal[i] R 2 £ 8 » B £ A & £ » view_idz
view_id[i] =2 A K ¥ A #H % » temporal id =
temporal id[i][j] = & M ™ B & log2_max_mv_length
horizontal & log2_max_mv_length vertical % {& # & % % »
16 -

num_reorder_frames[i][jl1 4 & £ B & % # view_id =
view_id[i] Z & F ¥ B # % # temporal_id = temporal id
[1][]] = & M M B # num_reorder frames = {4 o
num_reorder_ frames[i] 2 /& & #£ 0 £ max_dec_frame
buffering $& B M E € # 0 & max_dec_frame_buffering - %
num_reorder_ frames[i]|:Z 4k A F ARG AW » BB L ALK %
7 view_id 2 view_id[i] 2 & K ¥ B F % » temporal id =
temporal_id[i][j] % & F P B #) num_reorder_frames % {4 3
Bf & ¥ » max_dec_frame_buffering -
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£

max_dec_frame_ buffering[i][j]45 © £ A F % M view_idx
view_id[i] = & K ¥ B A % » temporal_id = temporal_id
[i][j] = ®F R f B # max_dec_frame buffering = & -
max_dec_frame_buffering[i] % & /& 4 num_ref frames[i] &
MaxDpbSize(4s MPEG-4 AVCAE # 2 F 45 2k A.3. 1% A.3.2%
Fr M 2 )% B W B & # num_ref frames[i] & MaxDpbSize

% max_dec frame buffering[i]Z2 3 A E R GF LY » BH L&
B A % » view_ id 2z view id[i] 2 & R ¥ B £ % »
temporal id == temporal id[i][j] = ® M M £ #
max_dec_frame_bufferingx {4 # f & % # MaxDpbSize -

mvc_vui_parameters_extension() ¥ ° #H 47 F& 18 = & - 4
1 ¥ 4% #2 subset _sequence parameter_set48 B Bt = AT A A R
WRmE® £l @BTHHE-ARIEHABREIHES
Kview_id>- WERBHE—-—BRARXHAAFHMEEDNXRER -
LA REHFPHEIMLALRMBEER-

% FE B S % # 3 F500— & 3 57 1% A — mve_vui_
parameters_extension()B X L F B AN E AR F X H

— BRI MRz AL LR R S — RNk

H A ESO0A B R BEERE —AHRFTRSI0OZ —RB TR
505 HAE A RSIOHE —RBEMEIAENARFKERILHE
EHRFBREE—DRETRSIS . ARTRIISHEZEEME A
— L R B AFIERBEE AT RS20 T RS20 —
REIRAHAFNOLFEHNBERE — S8 F RS525 - K s
FHS25SBE AN —view id[i]E X A F BB EH B EE — )
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FHIRS530 HAEFRS30OH —FHENXAFNRJ{IP X FH
MR ZHERIEBIZEHEEE —HEFTRSIS hEFTR
S35 M BENEA— AR EHFEHNEREE TR

c AT RSAON — S HIEAENOL K IEH R E —
HE M 545 o HhAe M 545 F A — temporal id[i][j]E k&
AFEEBRZEHEEE —HREFTRSS0 R HAEFMRSS0E A
— bitstream restriction flag[i][j]1& /& & & B = 4| 12 £ &
— B R F M 555 o WM Bk KR F M 555 R B
bitstream_restriction_ flag[il[jl&& # T T A 5T £ N 0 - =
X R BEEHNMEBEE - RRFIHRS6S F R - BB EE
E - AT H®560-

HAE FIRS60F N F 1P B M P B j M /UM PR # 28
BB EHBBEERRFTRSOS  FRFTMSOSETE HIA
FENEEN & RABEHNEEE-RRFRSTO- F
B » BIEREREE —HESTHRSTS -

RRIFASTORZRHRIRTENEHEM . XX A B &
FHEREE B RHFMS99 TR > B ERE — K
3%, 580 o

HAEHTRSBOF L HIRAENiINW]I EHZEHEDZE Y
FE 525 o

HREFTFRSTSHESHIZAEN|Wm]l > BRZEHEE E
AE 7 MR 545 -

% & B 6 0 % & # F 600— £ 3 & & B — mvc_vui_

parameters_extension()EF X L E BB AN E R RF ¥ 2 &
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— R MR ZMARBRHE LY —TEME TR -

M K600 FE R BIEHE — AT RO0TZ — R F K
605 ° 3 H R 607H — 4 LA E R — & HME 4 4% 4 1% 8
E—hAREFTIRO610 HAEFTROIOERRZILHBEEERAENMM
Al B EFFEZE —hRE T R620 - 3hE H #6204 — &
BiAENORLKIEHEREE — e FTRO625 TR
6253 R —view_id[i]E 2 L F LB EHMERE - F R
627 - HHE H HO62THE B MM L MER— % HNE & #4128
E—HRFIMR630 HAEFTRBOKARITIHEBHWEZ
HEXRAENNW] ) BHFEHNBTEE — M H KR40 7
BE M RO40MF — E MR AFENOLFEHBEEE — SR
ML 645 o W 3 fE 6453 B — temporal id[i][j]1E F L E B
WG R R R E — AR K R 650 c L h AR 650K R —
bitstream_ restriction flag[i][jl&&E k A £ A ¥ #E H 4 & =
— k& R H B 655 o WM KR R KFH B 655 K X ¥#%
bitstream restriction flag[i][jl13& % T ¥ A T & 0 - #
o A HEREREE - ARHIR665 FA > HHEHNEE
E — 388 7 B 660 -

HHEEFROO0FERANIPZEMM BT RRH SR
BB EEE RRFTROS  BRFHR665HATE HIR
FERNEHEN 22 ABEHERERL-—BRHTR6T0O F
B W EHEREE ST ROETS o

RRFIROTOEEEFHIRTENEHM X & > A HFZ
FEBEB —ERFRO699 TR P BEHBEEE —HES
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3%, 680 o

MAEET RO L HIRAENINW EHZTHED E
AE M 625

NAETROTISB HEHZXAENj ]l BB EHRERE E Y
AE & 645 o
BERXG—HRFEBI/LAARYETR

THHE - BEBE T ARARMEH  RELARRT
B EEARSEIRME TR AT —BAEB I LARY S

£
i B0 T A4S AR R TH KM F MSEN & 2 3% - &7
MA#RFHEEZ — @B FPHEAMARRS FRZE L -
% 4
view_scalability info( payloadSize ) { C | #tF
num_operation_points_minusl 5 |ue(v)
for(i=0; i <=num_operation_points_minus]; i++){
operation_point_id[i] 5 [ue(v)
priority_id[i] 5 tu(s)

O temporal_id[i] 5 (u@3)
num_active_views minus]1[i] 5 [ue(v)
for(j=0; j <=num_active views_minusl[i]; j*++)

view_id[i][j] 5 [ue(v)
profile level info present flag[i] 5 [u(l)
bitrate_info_present flag[i] 5 [u(l)
frm_rate info_present flag[i] 5 [u(l)
op_dependency_info present flag[i] 5 [u(l)
init_parameter_sets_info present flag[i] 5 [u(l)
bitstream_restriction_flagfi]
if(profile_level info present flag[i]) {
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op_profile_idc[i] 5 [u(®)
op_constraint_set0 flag[i] 5 [u(l)
op_constraint_setl flag[i] 5 [u(l)
op_constraint_set2 flag[i] 5 1u(l)
op_constraint_set3 flag[i] 5 [u(l)
reserved_zero_4bits /* equal to 0 */ 5 u(4)
op_level idc[i] 5 1u(8)
} else
profile_level_info _src op id_delta[i] ue(v)
if(bitrate_info_present_flag[i]) {
avg_bitrate[i] 5 [u(16)
max_bitrate][i] 5 [u(16)
max_bitrate_calc_window[i] 5 (u(16)
}
if(frm_rate_info_present flag[ i]) {
constant_frm_rate idc[i] 5 [u2)
avg_frm_rate[i] 5 |u(16)
Jelse
frm_rate_info src_op_id delta[i] 5 |ue(v)
if(op_dependency_info_present_flag][i]) {
num_directly_dependent_ops][i] 5 [ue(v)
for(j=0; j<num_directly_dependent_ops[i]; j++) {
directly_dependent_op_id_delta_minus1[i][j] 5 |ue(v)
} else
op_dependency_info_src_op_id delta[i] 5 [ue(v)
if(init_parameter_sets_info_present_flag[i]) {
num_init_seq_parameter _set minus][i] 5 [ue(v)
for(j=0; j<=num_init _seq parameter_set
minusl1[i]; j++)
init_seq parameter set id_delta[i][j] 5 | ue(v)
num_init_pic_parameter_set minusl1[i] 5 [ue(v)
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for(j=0; j<=num_init_pic_parameter_set
minusl[i]; j++)
init_pic_parameter_set id delta[i][j] 5 |ue(v)
} else
init_parameter_sets_info_src_op id delta[i] |5 |ue(v)
if(bitstream_restriction_flag[i] ) {
motion_vectors_over_pic_boundaries_flag[i] |0 |u(1)
max_bytes per pic_denom]i] 0 [ue(v)
max_bits_per mb_denom[i] 0 |ue(v)
log2_max mv_length horizontal[i] 0 |[ue(v)
;o log2 max_mv_length_vertical[i] 0 [ue(v)
num_reorder_frames][i] 0 |ue(v)
max_dec_frame buffering][i] 0 |ue(v)
}
}
}
ZEMARRFABELFZIEZT AL T
bitstream_restriction_flag[i] 48 & B A % # operation_
( point_id % operation_point_id[i] = # 4 % # bitstream

restriction flagx & -

motion_vectors_over_pic_boundaries flag[i]3 & & & %
¥ operation_point_id % operation_point id[i] 2 # # 2 &
motion_vectors_over_pic_boundaries_flagx {4 - & motion_
vectors_over_pic_boundaries flag[i]3% % & & & 7 & 8§ >
& #% B B % # operation_point_id % operation_point_id[i]x
# 1k %5 4 motion_vectors_over_pic_boundaries flag % {4 3
B & F 1 e
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o,

max_bytes_per_pic_denom[i] 45 & B A % » operation_
point_id X operation_point_id[i]= # 1 % & max_bytes per_
pic_denomx {4 - ¥ 3% max_bytes per_pic_denom[i]3E i 7
R R A B 0 B & B K % » operation_point_id 2
operation_point_id[i] = # 4 2 & max_bytes _per pic_
denom 14 ¥ Wf & ¥ 72 -

max_bits_per_mb_denom[i] #5 & B % % # operation_
point_id Z operation_point_id[i] % # 4 2 #) max_bits_per_
mb_denom % & - &% % max_bits_per_mb_denom[i] R % £
B - & ¥ B B % » operation_point_id % operation_point_
id[i] 2 # 4F % &) max_bits_per_mb _denom = {4 # #F A % »
1 o

log2_max_mv_length_horizontal[i] & log2 max _mv_
length_vertical[i] % 3 3 & & A %4 » operation_point_id %
operation_point_id[i] = # 4 B #) log2_max_mv_length
horizontal 2 {4 & log2_max_mv_length vertical 2 & - %
log2_max_mv_length_horizontal[i] R F £ 8 > B % A £ %
7> operation_point_id = operatipn_point_id[i] zZ B EB Y
log2_max_mv_length horizontal & log2_max_mv;length_
vertical = {# I B7 A £ A 16 -

num_reorder_frames[i] 45 & & # % » operation_point_id
Z operation_point_id[i] % 4% 4 % # num_reorder frames Z
{£ ° num_reorder frames[i]= & & &£ 0 & max_dec_frame

buffering$s Bl M H & 4 0 & max_dec_frame_buffering ¥
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num_reorder_frames[i]32 kX AL 5 A GF L2 > BHE B F X R
operation_point_id % operation_point _id[i] 2 4 4 2 &
num_reorder_frames 2 {4 i # % % » max_dec_frame_
buffering o

max_dec_frame_buffering[i] 4§ & B A % M operation_
point_id X operation_point_id[i] % 4% 4 % # max_dec_
frame_buffering 2 {4 - max_dec_frame buffering[i] % {4 &
# num_ref frames[i]Z MaxDpbSize(4w MPEG-4 AVC#Z # %
FHERASTRA3Z2Y AR )& B M B & # num_ref_
frames[i] & MaxDpbSize - & 3% max_dec_frame_ buffering][i]
BHEAEFEFRAF AT B K B F F N operation_point_idx
operation_point_id[i] Z # 4k 2 & max_dec_frame_ buffering
Z {8 # B A % #» MaxDpbSize °

A B 7 0 % F # F 700 — & 7 4 A —

view_scalability parameters_extension()3E /£ T & 4% % A »

— BRI ARRMFEHG - TR L -

BHTETOOE T BRBIEHE—HEITRTIOZ — R4 F iR
705 HETRTIOF -~ S HEMIXAENBFBHRERILL
WEFNBEE — R FTRTIS HETRTISHEXE HME

— AR B FERNBFREE — AT RT20 - ZhHEF K T20
B RBIRAENOLREHBREE —h e HRT25 - %
o Re M T25F AN — operation_point_id[i]2Z % T & A % &
R R E — e RTI0 - H MR TI0OE A —
bitstream_ restriction flag[i]#& # T £ B M = 4] 2 £ & —
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R F M T35 - #m R R F M T3S R RO
bitstream restriction flag[i]3E % T E A F X N0 #* £ >
Rl B s B RS — KRR RTIS TR BEHEHBEEE -
o RE 7 B T40 o

HAEH RTIOE N AR 4E B 1 4 TR MR S BB i 1
BERRFIMRTAS - AR T RTASA R R BIRTENEHK
Me 22 Bl ZERERE L& RFTRTI TR > #F
FAEEE —hAEH RTS0-

HAEFTRTSOH S HIXRAENINMI > EHEHEDEY
AE M T25 -

%> & B 8 » % £ # F 800 — & 45 -+~ £ A —
view_scalability parameters extension():& %k 7u & 2 45 A »

—HEBZIHMARBRHSHY - TFTRES K -

RH RSO0 F R BEZHE — A HFHRS0TZ — R B F K

° W AE F RB0TH — M AMKEBR — # BEME M % 4 F &
E—hRFTRBI0O HAEFTHRSIOFHRFBZIHERLERN
Miv lE 4= #l123] 2 — 5h 66 & 3820 - zh # F 3 8204 —
RHIZRHAENOLBERNBREE — 8 F 825 &y
# ¥ 8253 B — operation_point _id[i]3E % & & B 4% & 4] &
B E — o) A 830 o % 3h A& F 3k 8303 B — bitstream
restriction_flag[i]3& % T £ B #H #E H F £ 2 — 2 R F %
835 ik R H 835k & % bitstream_restriction flag[i] &
HEAFRETENO R ABEHNBTREL - RERERT KR
845 F Rl » M= H HBE E — h A8 H R840 -
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anl
N

— 5 M B % kL & & 3% — mvc_vui_parameters_
extension()3%& 5% 5t £ - — mvc_scalability info## % 3% 3& &
WEBRRNE - —FILBEXED -5 - —BHRIHE
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N EXBRARE
There are provided methods and apparatus for
incorporating video usability information (VUI) within
multi-view video coding (MVC). An apparatus (100)
includes an encoder (100) for encoding multi-view video

content by specifying video usability information for at

least one selected from: individual views (300), individual
temporal levels in a view (500), and individual operating
points (700). Further, an apparatus (200) includes a
decoder for decoding multi-view video content by
specifying video usability information for at least one
selected from: individual views (400), individual temporal

levels in a view (600), and individual operating points

(800).
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