SI GNALI NG OF BI T STREAM ORDERI NG | N SCALABLE VI DEO
CODI NG FI ELD OF THE | NVENTI ON [ 0001] The present

wo pwenvdien rel ates generally to scal abl e vi deoP€DthB2005/000862
nmet hods and systens. Mdire specifically, the present
invention relates to techniques for signaling bit

STGRAT AN O BIMNSTRE AM ORDERINGAN GC SAASRENPDEO
| NFORVATI ON [ 0002] This %$§§H§R%IS i ntended to provide

a background or context. cription herein may
i ncl ude concepts that could be pursued, but are not

necessarily ones tﬁ@ﬁlﬁ@%

or pursued. Therefore, unIgggﬁgYﬁgﬁnggS:%d?ggfghved

herein, what is described in this section is not prior
art toomI h&he beeisent inventibn gelappgdnesillyas seilablé $ide@toding

nEHOUS S B paerPre SPeTUGHDY Bivdres et ISaN g <s Pasab dies
f&%lg@lahné\’ﬁ Egi’réam bk fingd {rPR31BRAN ddoNGRROr at e noti on

est1 mation and noti onh conpensation to renove tenporal
redundanci es between video franes in nultinedia
appl i cations and_services. Scal abl e video coding is a

desirabl e feat ur BAGFCREMNIINFORMAEIQYpl i cations and

services used in systens enpl oyi ng decoders with a

Wi d.efogogpgmf &f&ggﬁﬁ&ﬂzﬁd ROWRYided ba \é{?g%gn& BEcidxt " #he

aval eto eco ers |I's no consta evera ypes
dcsﬁ:ripiimiehuersinahabmbluﬂy cameptytisat bowld boearsupd, dmo siedhot aetehsarily

atl and. allt abi These .
%?S&{s%}?é St y i éuqda@é}e i Gifess Oiherwise

uﬁil!&@erdl%ﬁﬂtwllla@kedescrmb% iRAHE sd AW s At phiBL Tt SHHEYBims in this
amount of data required to decode the vi deo stream

apitlicpiéon ansl ie mhibavbeittedito beagriar artdytindusidalin thimmcctidat a
required to provide an enhanced vi deo signal. [0004]
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HSZéElVZ:&3i’2649 incstpouté oo eftimatfontdnd nidtloatdoatphiabion i®gnove
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i ctures of t he base
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pr oposed
services used in systems employing decoders with a wide range of processing power,

or where the bit rate available to decoders is not constant. Several types of video
scalability schemes have been proposed, such as temporal, spatial and quality
scalability. These proposed types consist of a base layer and an enhancement layer.
The base layer is the minimum amount of data required to decode the video stream,
while the enhancement layer is the additional data required to provide an enhanced

video signal.

oos]  For each type of video scalability scheme, a particular scalability
structure is defined. The scalability structure defines the relationship among the
pictures of the base layer and the pictures of the enhanced layer. One type of
structure is known as fine granularity scalability (FGS), which is part of the proposed
scalable extension to the MPEG-4 AVC multimedia standard. The use of FGS

primarily targets applications where video is transmitted over heterogeneous networks



scal abl e extension to the MPEG 4 AVC nul ti nedi a
standard. The use of FGS primarily targets
wa@ppbiledsi ons where video is transmitted over PCT/IB2006/000862
het er ogeneous networksin real time. Further, FGS
enabl es the bandwi dth to be adapted by encodi ng
ircreal ttme. Badleerf BGS anatdesghe bindwitithao eatddytéd byatesdingroatent

en | es a vi m ssi Q se er to change the

Soedhe e G St B e Ui IR G ey A On server to
llfa{h%%lf‘quﬁlsﬁﬁssﬁfn r@@r(ﬁ/hﬁ?ﬂlcgﬁy W‘tﬁoﬁ{ﬂ 19 SRpH 8 #Bdgk 8P 915#)arsmg of
For applications uti'lizing scal able I\)/| deo cogl ng,

thesvidrositreal e t o encode the vi deo sequence once, and to
be capabl e of extracting a portion of the b|t stream

ins a to decod

extr Fgfg% pthggﬁo Sﬂlltl 1§1n %gﬁ%t?e Hléie% S?r@n‘%f éf 15/ egFa(,hl? %)n
eficddg the \Pldm{eqﬁaﬁklo&be nadé tﬂ bd ¢apablelofeRiactighipoytion dfhike bit

conp| exi t of the extraction process is significantly
stGaFh L Wgh Bwaefﬁbataﬂsaﬁg%wém despdg the eiracted PSRRI deo
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chuplesity 6f the lektraadioapnomeysis (signﬁﬁcamgbpﬂﬁpacfedswatha birhngeynent of

cal or, space) . {000 Current pro osal s.for the

o Bienon Jaep Bk chishots brioan pjkes It easy To
eIRIRARBOGT dcﬁfa@ﬂﬁ?(é Qn%@ﬁ@dﬁgdﬂﬂﬁélﬂﬂtoaacﬁi%% §§1610fypes of

iterations: (1) for eac pl ane for each
sealebiility (¢.8) color spegeh bl ock, and (4) for each conponent.

This structure nmakes it possi ble to easily extract a

part j,ci a

Docal {Fulicth el e e B S 0ANC Rillnle M5 e s
quality enlisheeraérit omfdramibniinecdaddisalgla wataof iesratiotisnd ) ifor dable

L th | at t t b hed
RS en e datercl e dR] G erotr dpiaenoROor cosh gPmapna. This
stehcPEK $nalkes B- possfi‘blé RAEdshY kst Ql%lxrtf%ﬁlaf PGS 1R drl G Rl within

conponent (e.g., lum nance on 'S rruc nor e
th¢iHGS plahe bec@usshihe mkivachrtcan nomrs ﬂmmsnlm |oé aGsnl oyclbyteta’wns

' 1 L.
o SRR Ara Rt S RHER b abipBor RoRbRSkebetag
réfabigedH. I\?@éfﬂ%léés§ eatrbh irfheiidh 6 a ¢rofe bNBlotiey(it!, @¥patial
each col or conponent (| um nance/ chrom nance) 1s not
regimy) gefrd HEPMPOneNi hanbaniggnse Orko i maple moyadifenlt.
SEHRFRRBELE RS siabla SATRARENHERAS i ErcBlont ACQACL 1
or ana renova t'h rom nance | nfor nma ion i'S
paksible E)hilmarcblmforhfaaon fiiver theaki¢eng st ructure

[ooo71  Considering the H.264/AVC scalable extension, information from each
color component (luminance/chrominance) is not collected together — luminance and
chrominance values are interleaved. In some scenarios, e.g. video editing or analysis,
removal of the chrominance information is desirable, but the interleaving structure
makes this difficult without significantly increasing the complexity of the extraction
process. Conventional systems require both luminance and chrominance values to be

processed before chrominance values can be discarded.

ooos] Thus, there is a need to allow the bit stream in video coding to be

tailored to the needs of an application. Further, there is a need to add a syntax
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makes this difficult w thout significantly increasing
the conplexity of the extraction process. Conventi onal

W@ y®baeES2 equi re both | um nance and chr onm nanCECTEB20€#000862
to be processed before chrom nance val ues can be
di scarded. [0008] Thus, there is a need to allow the
eliniens tor thasealable video bit @tﬂéamg irtdicakieg badetiag fld4ta withén & &sds

f applicatio there is a need to add a
Y& Fitthet TBeTe A 4 R e it Do ap o 1 srabail oco Coding.
|nd|cat|ng ordering of data wthin a |ayer. Yet

further, there is a need for signaling bit stream

ordering in scal gghvaviAIRGEOFCIgE IGVESIVOARY OF THE
I NVENTI ON [ 0009] In general, the present invention

rel ates to scal abl e videq cod| ng .and extracting
conpdﬂq@ht Ip genpralnbe presedf invrating Telpies to scakab @rva@q Gogingrand

frﬁfti%% y %ﬁ I3 nd %@ Vgg.é?%g%glﬁg?}{g’regﬁl'é %?t{grﬁ‘@%f l?[@ratlon w1th1n the

yna anged. a color-co
eeccgied Ibu:rstrnam cen be dyndna'cfd}yt c¢hangeeld Hor exarhjble, a/ccdetocomqﬂmag,

er. the or erln |te atl n w.t hi e encoded. bi t.
o5 MEHTG. Elidnguioe 6] FELILE Yidre cotrbz 5 offfine of ietation
vﬁﬂﬂmﬁ%h&meaw&&ﬁ i @hﬁged f&%e&ﬂ@e&ﬁ@&dlﬁﬁlem?}h@n@ﬁlg@ésblﬁg
of iterations within the bit stream can be ‘speci f

resypitan toadelthe exirnetion. dibermedaring@idettings withinghe bit s‘@eam can be

' b||4t hd SaSXLdact certain

spos A O R SRR b IRl fod BB PRt Releve
tiexability as yxteatd oeftameeénsnﬂieﬁt éleméits af tetvided collindgecodi ng
scal abl e vi deo data havi ng nultiple di mensi ons of

scalabilit Thi s met hod can i ude rece g
i ndi &34PloPuSeXSRPBRGERPemsHt rie{%Sé? aawtwi# decalipg sateble
vRieb datleem Qﬁﬁlﬁﬁﬁ; &1ﬁ@n§f&ﬂstdf @kﬁaﬁllﬁe Pﬁﬁ@l‘ﬁéth%ﬂ daPfdffdeNg

iterations accor |ngtot e recel ved I ndication.
r¢c@Dang dn indisahien O%a(mrgiblamg/ofetﬂn@twmmﬂiun rebdedbit stocaamacross the

oS et ins AT SiERne ClPhretpiht S Ereia e Bicatian.

include a fine granularity scalability (FGS)

enhamoge Mnoted sk@nplhgtentlecindes rélafed (@t deadetshngledodes
ries of iterations within a coded bhit stream and a
f?ﬁ%%%g%? etﬁ&lavmé@alv% dgensinng of aralabdlify- tlihigdecoder can

ifRGsR d f fn?es ﬂyrﬁgal%llﬁ}l @"(%2 ﬁ@wbﬂ TfoREL 1P d%foﬁes

iterations | nstruct’s Rancement
idexoad®ni usfngrmnesmf itesatgnstwithis p ecdddi ‘tadstmadmeanqu)roéessor that

r?ctg}%{s? tg I§}91i1 gx gl[epggaﬁtﬁét scpﬁg%'lggérggﬁ&ng} ﬁ‘ergtlons IICI) %16 Serles of iterations

and instructs the FGS enhancement module to decode information using the specified

ordering of iterations.

[0oe12] Another exemplary embodiment relates to a module that decodes
scalable video data having multiple dimensions of scalability. This module can
include means for receiving an indication of an ordering of iteration within a coded bit
stream across the multiple dimensions and means for ordering iterations according to

the received indication.

[00013] Another exemplary embodiment relates to a computer program product

utilized in video decoding. This computer program product can include computer
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scal abl e video data having nultiple dinmensions of
scalability. This nodule can include neans for

WO e@eilwdlsy an i ndi cation of an ordering of itePEL/IBM06/000862
within a coded bit stream across the nultiple
di mensi ons and neans for ordering iterations according
cbde tohtecodeciaformdtiomdsingt series of ReA1idhs Withinlaeroded bitptreany,
enbodi nent_ relates to a.co ter program product . .
CBPPPICS A4 1A TSHCEHE BIED HIRERL W SPeCHHRS G ring Rbetgipns in the
s QDG erHidAs, aNE LYABuLCPERILE RS the d&%ﬁﬁ%%f‘iﬂfoﬁh%ﬂ Wihg
using a seri'es of Iterations within a coded bit
the speeified onlepng of itergtiens. o recei ve a syntax el ement that
specifies ordering of iterations in the series of
iterations, and conputer code to instruct the decoding
of information A 3o g of
iterations. BRP%ﬁEjgg%gﬁg$ﬁ@§PéE§%ﬁ%&&ﬁggg[00014] Fi g.
1 is a block diagramof a systemutilizing fine
gr anubasi Fyg. ddahbbickidiagr{FGE) symieh iutiliziep finn gemetdrity n

accor.d wi t.h an exenpl ary enbodi nent. [00015] Fj g,.
sl W05 At SR Er AR h dePiARcs Wb P BTN simbSimen.
accordance with an exenplary enbodi ment. [00016] Fig.

3 i S (03016}l FG. Qs dARigednh Aepiaiey Hesrder dterffoniih @EdMde With
accordance with an exenpl ary enbodi nent. [00017] Fig.
aﬂe¥§n@aﬂﬁ%@W§Wm@@picting planes in a video frane for
three col or components (Y, U V) in accordance with an
exe yFﬁf@ qggﬁ

syn?gﬁﬁﬁab e ﬂ%glu I%%hgggéﬁ%?épgmPﬁhgggggggﬁggﬂgféﬁmme
vath axexemiplry eebbdidienent . [ 00019] Fig. 6 is a flow

di agram of operations perfornmed in the signaling of

bit stream orderi,ng in.accordance.w th, an exenpl.ar
enbodPfilint 16 (T AR AGEE IS BT G E3ERALeRROY titee color
cEMBERINMEIYT %7, VO30 3Borfin@e wihthi dnl exsinpRiemBodiheek di agram
of a systemutilizing fine granularity scalability
(FGS) qual ity enhancenment. A video canmera 12, or. other

sour @818 g ady s pyrmaplarysyaiay dahle Hludingaarggpeters in accordance
X0 ! signals that are coupled to an
Vgga ég%%gﬁgfg@%g%hﬁﬁﬁverter 14, which is, in turn,

coupled to an encoder 16 having a processor
ooot9] Fig. 6 is a flow diagram of operations performed in the signaling of bit

stream ordering in accordance with an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

oooz0] Fig. 1 illustrates a block diagram of a system utilizing fine granularity
scalability (FGS) quality enhancement. A video camera 12, or other source of video
signal, produces an array of pixel-representative signals that are coupled to an analog-
to-digital converter 14, which is, in turn, coupled to an encoder 16 having a processor
18. The encoder 16 includes other components, such as, for example, memories,
clock and timing circuitry, input/output functions, and a monitor. The encoder 16 can
also include a DCT module 20, a variable length coding (VLC) encoding module 22,
and a MPEG-4 ACV encoding module 24. The DCT module 20 can perform a

4



18. The encoder 16 includes other conponents, such as,
for exanple, nenories, clock and timng circuitry,
w0 petipast put functions, and a nonitor. The enpCOEB20d6000862
can al so include a DCT nodul e 20, a variable |length
codi ng (VLC) encoding nodule 22, and a MPEG 4 ACV
diseustecionigre tdsfoem Zunctivhe THGE mathldsecad Oe taplepenfedimhardware,
%gi screte c%si ne transform function. These nodul es can
SV R SROPMAUOR helFHnar e, software, or a combi nation
t hereof. [00021] The encoder 16 produces an encoded
out prebo28i Thékncodbi Ddprotuce AR cfedded ottt Sighawhikh @ some
conmpressed signal requiring | ess bandw dth and/ or
ewb%w‘msm be A compEeseRst znal rayirme lpss hepdiisih andéer rmergory.

3 . T
e S, i A St ol B Pl
Thederoder 3 @nnnculea R cesmnol3f aviiEGrsb NV nitelnba3 6)gn inverse
le 4 0 Th cessor 18 ingcl udes
Vi'{ggllt‘{f)g%l? 88’%1‘%1%@'?/ %o\{)é 8%1‘%? ?@n&‘g’éﬁa f“?'y enhancenent .
The FGS qual ity enhancenent can be inplenented in

sof t weef] WhHé Pebcaddyr P indludes indtrilctRhs BY @8F2diTaRFGS quality
| anguages or, alternatively, it can be inplenented in

ewngepes dhe §GSonlityanharreafentesht hgdmplenrantgsbingngiweare using

. oA ) > .
L
hardwagd or adtotithination®f s@ftwhre sl hatdesra MM @S qodlity enhancement

i.teratjon used in an exenplary FGS quality _. )
u ﬁ%’fjeﬁ%%tqn epRedcdrusinge aoferies ef igrptinnsipgeprprsing fegainpyder.

Fi0b iRREhtes ABANREG BE ité:2R Qée'deﬂ aé% emélgtrtyi }étﬁ@ g%%i@ e dﬁ?«%?ent

operation 54), for each cycle (ope
Theotdebdbitdrat{ @piaclutiesoemcdéing faindash oomiponent (dpemtiat 53y for each

kes the extraction qf a col or .coppone e.g. .
R R B8 B SR P BB S RCR o ok operaion
58N MHis 6 AbeST itdhaiddhalas thoskt@btich 6f N8 JoEpoRb@ne.g.,

[00023] Fig. 3 illustrates another order of iteration
lumaisencepnly) scgghifenyard: Hawavrsetrepmplicries the entracgpn of a single
FEK&fiaLl on includes encoding for each FGS pl ane

{(}o jeration 62), for each cycle (operation 64), for

each bl ock (operation 66), and for each conponent

( opepen31 0Righ 8illustiates anwotter ordekefsterdtionawtd mct FOGR qodlitg

ingle F I rel ativel asy, but extr in .
oflicieat ge paer A it o rosiesdisi 1 ik FHSfane (operation
62 m}%&[‘&ycﬂé%oﬁﬁgfaﬁoﬁ @I ¥kt P BRkk YorePARh ), 88 F6iS&ich t

iI'S not possible to di'scard any
component (operation 68). This order makes the extraction of a single FGS plan
relatively easy, but extracting information for a group of blocks or a particular

component is more computationally complex because it is not possible to discard any

data from the slice.

rooo24] Fig. 4 illustrates planes in a video frame for three color components
(Y, U, V). The three color components (Y, U, V) may have different numbers of
bitplanes. In the header of each frame, there are syntax elements to indicate the
maximum numbers of bitplanes for the Y, U, V components in the frame. These
syntax values can be denoted as fgs_vop_max_level y, fgs vop max level u, and

fgs vop max level v.



data fromthe slice. [00024] Fig. 4 illustrates planes

in a video frame for three col or conponents (Y, U, V).
wab@etiomer col or conponents (Y, U, V) may havePCT/IB2006/000862

di fferent nunbers of bitplanes. In the header of each

frame, there are syntax elenents to indicate the

maxi wooas)nEigh 6 ikustiatebiah pkanplaryf Yhtdaxhably inclhding parameters

conpanents in the frape. . These syntax val ues. can, be
uiFroiBdeRcpgae \vwewef@révgﬁwgﬁln-fﬁ@ DBHoGaRS fasuies g sytax

cRAMNS B8t RR.LEERe! PHSIng\tekRPA i L bibstiehhU Sy Fh e st an

exenpl ary syntax tabl e including paraneters utilized
examplaghe syontak elgmpntdge steration cordresinhiediedte 4, i2e 3 4y designate

i e F e PR o fir T fARERbin PG pRBR T Do bk

(BXAERueh, Witee SeRYRx elefi¥Ritys f igGatidne bet Mdicatedar 2CRMA, the
indicate 4, 1, 2, 3 to designate that cong)onents (4)
itggation pydet begingwie FOStrimedin dolgveddsy pickn@).(bigck @)sand

lock (3). As such, where the syntax el enent
célé orlle?nféﬁg.i on_order indicates 1, 2, 3, 4, the

iteration order begins with FGS plane (1), followed by

cycl mog@) Fighboldkstia®p openatiomsqrapionaed m thd pignhlO@OAait fHegm

6, i.l lustrate erations perforned in the signaling,.of
oBfeting REAHBR R er e SARTFR: ORTION BAEPE POFO FePERETE on
tHRRAIRIREE oFBMpIERcRBibLr B GRRRIBH 700 8BndlRBecifies which

enbodi nent or inplenmentation. In an operation 72, a
disnepsion of peadatiiliers's thiei caer dierasins lenp wfloeaymbsirioney In an t he

preratl I £ ol N

By 147 el etE8 offcp SRR AUTO e BRTy A€ sangmost
osteaitabiidn Ioyp ios 1dopestedtveb. Mhisd signdligp coft@iuds untl ih adppeation

| oop nunber  two. The,signggkng continues until in an
Toierend SReCHES adagiigraion op opm eich astapaling piogess gRrais n!
pb Qe PermuBHohs Ay IAR 1B GuRbOCHIEmBRYHis'dF sBaltbilRSSi bI

pernutati ons, where n Is the nunber o I mensi ons of

scal ability. [00027] In an alternative enbodinent, a
fi ni toeszriufrba@r altsfmadivie ewdbotiengmé ranfirtitetivontsr oballdyeable

det er.m ned | n,advanc ith a signal jn.the bit strea
PPRFAELT i bradriBes et inbepumhaoRoe L dy BiPicanh of@the
thel ih@upedtliRe f@muthidv avitiag aRuslowableRet. 0k dlRhiaggnRfy, the ordering
iterations within bit streans can be designated such

of Figratiqnsevifim bitistrearpoay terdesignated perdrthaighe benefifreo different
o{/d:ég;lé%szﬁgibe-l;gﬁiz%érfhn TRY sﬁitm%e&dagagd {o4nt B&1FRS Bit stream

strea
indicates ordering of data within a layer such that the bit stream in video coding can

be tailored to the needs of an application. As such, a component from the video
coding is extracted after the ordering of iterations is determined, thereby reducing the
complexity and processing required to do the extraction. For example, a color
component, €.g. luminance, can be extracted from the video coding after the ordering

of iteration within the encoded bit stream is changed.

[ooo28] While several embodiments of the invention have been described, it is
to be understood that modifications and changes will occur to those skilled in the art
to which the invention pertains. Accordingly, the claims appended to this

specification are intended to define the invention precisely.
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W

i ndi cates ordering of data within a |layer such that
the bit streamin video coding can be tailored to the

wme®dsowas2 an application. As such, a conponentPET/IBROCANDOSE2

video coding is extracted after the ordering of
iterations is determ ned, thereby reducing the
conpl exity and processi ngCLAdMS ed to do the
extraction. For exanple, a color component, e.g.
| um nance, can be extracted fromthe video coding

3t cnbt ool e Ssalsb B R P e Dl b RS RAGRect

of t RealabigNtheanethey cohgtsingescri bed, it is to be
under stood that nodifications and changes wi || occur_ .
to those $¥GeiiRgan indiggHonpt an erdgneel Haratiqnwishipiageded bit

sReqh Qi;x%s théﬁﬁﬂ{;é{g 'a%éhsioglg;gant‘&' ai ms appended to this

speci fication e I ntende o define the invention

precisely. | . t f caodin cal abl e
vi deo dat é’%@ﬁg"“ﬂa}tﬁﬁﬁi ?%ﬁog‘ﬁ‘g@% g reaelth deol) [ y,

the nmet hod conprising: receiving an indication of an
@r defThagnetiiod dfelatn rwherdihthe muldpkeiimbndiostdoagtisaar loss two

t he | tiple dinensjons, and ordering iterations
a0 Con T ORIt ot 4P oA EPBRONCRL CYFle: 3ALHSd of
cl ai el e E@IAbiliPFaR plapl € di mensions conprise at

f h

| east” two fromthe” group consisting of block, color

conponent, cycle, and fine granularity scalability
BFGS)Thp mgtleod o claime2, véreraiel b%pks:o%almﬂar, spatidrie¢atiob [atsegreuped
of sim l.ar ial . ation are grouped together,

for m&%lt}%ﬁ’ f?ﬁ@@&%ﬁ#g&&lﬁ%wlw. The nethod of claim1,
wherein the indication specifies order of iterations

4o b&hp edtlordnefetlaim 1, Wierdie tHedddiodtiozl specirids ondbesitdtations to
subset of, permutations of the ordering of iterations

i s pPEPFdRdednd t he indication indicates which menber

of the subset is used. 6. An decoder that decodes

scal gtk enethdest daial, Rakdif a Fibset ot RrelFBBSd dMBe 8fdering of
scalability, the decoder conprising:
iterations is provided and the indication indicates which member of the subset

is used.

6.  An decoder that decodes scalable video data having multiple dimensions of

scalability, the decoder comprising:

a fine granularity scalability (FGS) enhancement module that decodes

information using a series of iterations within an encoded bit stream; and

a processor that receives a syntax element that specifies ordering of
iterations in the series of iterations and instructs the FGS enhancement module to

decode information using the specified ordering of iterations.

7. The decoder of claim 6, wherein the specified ordering of iterations comprises
first, each FGS plane within the coded bit stream; second, each cycle within
the coded bit stream; third, each block within the coded bit stream, and fourth,

each component within the coded bit stream.
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a fine granularity scalability (FGS) enhancenent
nodul e that decodes information using a series of

WO t@eaodions within an encoded bit stream and BCT/IB2006/000862

processor that receives a syntax el enent that

specifies ordering of iterations in the series of
iterations and i nstructs t he FGS enhanqemsn; modul e to
decodée dedodenefidlam hsrhegem e sppeiied prlgring dEitérajorsfchanges
iteratiqns. Thede r of clajm6, wherejn,the
peePred AR ghliseding SRER Somte e Bhfless OB Papeie 1,
FGS pbapesing filk, ﬂ:at:}lﬂ@orﬁ t Withinghé ERI¥Y bRGRAE; seRdfd) each
cycl e Wwthin the coded bit stream third, each bl ock

wi t hFRSienccida ﬂrﬁ qodsd p atreamiribit.ciaeh Ayclewathin the coded bit
decod
con‘p[gtgl m ?WH er él n ttﬁ &e‘gltﬁhtthé%{ gletglnﬁ;drﬁgf seone

of ¢ specifie
iterations changes based on the received syntax
8l enghe¢ dedolder Qﬂ’c:laigle@ vdmeaih fliesspedifickd pidering ofifteraonsgomprises

firs each co on hi n, the oded bit, stre
Secofilp R0 it the et B sE G R cepopd. Shfi B plane

t hi r dithBAGE codedl 1t sVMrehHl' Fhitd) Sa&lQ@'SQ Wittin #ef @@Bd bABGeam; and
fourth, each bl ock within the coded bit stream 9. The

dec owithgeach|blols veithipterasidad bitstreaseci f i ed or dering of

iterations conprises first, each conponent within the

de i . g C . . Wt hi .
S0Pl G S BRSAEER AR b, e b
bit stteaeaiziacessthicanultiple cbmeﬂrsuhisock wi thin the coded

bit stream 10. The decoder of claim6, wherein the

t th bit st
3L o b Be@st a et et ot SiheinneGaip i dleas
cl ai fvd fomwhe g@uﬁ cbhgistigl df'bﬂﬂcﬁ EH10EThSIAEN(S OFENS, | Iaﬁ& fiab

| east two fromt gﬁﬁup consi st | ng of block, Ccolor
conpewenlarityespelabilite G mlenegr anul ari ty scal abi | | ty
(FGS) plane. 12. A nodul e that decodes scal abl e vi deo

Qt afAe X(hﬁgtﬂﬁjhééoﬁlesescgfagﬁr{ﬁaé%ncﬁaté)ﬂav‘? n%‘)nﬁﬁfpllé c:ljl}ﬁen Bgs of

conprising: neans recefr
of asnain’od&y;thgnmﬁuletcmrrqirlsmg within a coded bit st ream
across the nultiple dinmensions; and neans for ordering
|terat|ons according.to thg receiyved |nd|cq1

means for receiving an indication of an ordering 1terat10n within a

coded bit stream across the multiple dimensions; and
means for ordering iterations according to the received indication.

13.  The module of claim 12, wherein the multiple dimensions comprise at least
two from the group consisting of block, color component, cycle, and fine

granularity scalability (FGS) plane.

14.  The method of claim 13, wherein blocks of similar spatial location are

grouped together, forming an iterative unit.

15.  The module of claim 12, wherein the ordering of iterations comprises first,
each FGS plane within the coded bit stream; second, each cycle within the
coded bit stream; third, each block within the coded bit stream, and fourth,

each component within the coded bit stream.
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13. The nodul e of claim 12, wherein the nultiple
di nensi ons conprise at |east two fromthe group

waeoomsitetisng of bl ock, col or conmponent, cycl e, BOTIB2001€000862

granularity scalability (FGS) plane. 14. The net hod of
claim13, wherein blocks of simlar spatial |ocation
are grouped together, formng an iterative unit. 15.

Toe rbeduodulgfofcladinmh2) whenghnea siibsettdf @ennutetionsgfdie ordering of

iterations .comprises [first ach F pl,ane W t hi he
coaed PR PERHERG dhe FloafR By ITH Rophe Qo frbset
bit stuseam third, each block wthin the coded bit
stream and fourth, each conponent within the coded

it stream 16. The nodul e of claim 12, wherein, a
E Z-bsét CoSPYLE MR ARy REpUch tikized 16 Miise icAeP e Samtifing ns
is provided and the indication indicates which menber
of the subsgbutbScddesdechlle iffofRMIBIR RAESHT R Ywithin
utilized in video encoding conprising:” conputer code
agodrddubigreant or mat i on using a series of iterations
wWithin a coded bit stream conputer code to receive a
syntax el j fi rdering.of iterations
Tt he. e Bl tbaF REEl K a5l SRl sneb e byRAe of
itastionscih thderide odidéragorsf andhf or mati on using the
specified ordering of iterations. 18. The conputer
program product of claim17 erein _the syntax,
el ement | SOBPYGE R te Fisirhe thederefngrofiferagadsisg the
SiccERMordRing UTSteFARsIL €r program product of claim 17,
wherein the 'scal abl e video data has nultiple
di mensi ons of scalability and the nultiple dinensions
&S npihe eoraputpiepregrapyprofives f tlaim d7 owhereiortbé syritargeloment is
bl oc I c nd fine granularity
scal %llvﬁ%fi 315 E%%?&)%ﬁ’g&%e CO}ZQ%CH gi}ﬁgeaé%n”p uter program
product of claim 19, wherein the blocks of simlar
$pat The conpaer moganeprgdadt pf dlaim d 8 Whereinfthe sdalipleavideo data

iterative unitf. 2.1. tr.actaor_ capabl e of parsing a
code aSHPPlt‘QPer‘{é’é’ﬁP%%%‘ﬁgﬁ?ﬁéblgEyc%}d&%ﬁluﬁaﬂ? fligaensions comprise at

least two from the group consisting of block, color component, cycle, and fine

granularity scalability (FGS) plane.

20. The computer program product of claim 19, wherein the blocks of similar

spatial location are grouped together, forming an iterative unit.

21.  An extractor capable of parsing a coded bit stream decodable according to the
method of claim 1, wherein data to be removed by the extractor is determined
by the received indication of the ordering of iteration within the coded bit

stream.

22. A method of encoding scalable video data having multiple dimensions of
scalability, the method comprising:
receiving an indication of an ordering of iteration within an encoded

bit stream across the multiple dimensions; and

ordering iterations according to the received indication.
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met hod of claim1l1, wherein data to be renoved by the
extractor is determned by the received indication of

W0 b@eaodsr i ng of iteration within the coded bi PCHIB26G1000862

22. A nethod of encoding scal abl e video data havi ng

mul ti ple dinensions of scalability, the nethod
conprising: receiving an indication of an ordering of
28er dhe orethwididdichinn?Ze wboauthe mutiple dimersians sompgse at least

S e R R

wher gianutakiey sodlabilpy €F@8)Fas. ons conprise at | east two
fromthe group consisting of block, color conponent,

cl and fine granularity scalabiljity (FGS) pl ane.
3. %h%r%‘gt d clfmcdiapheeyt blipfrad sHirgeRds! Hpealomprear
spat gﬁiuele@ﬁ%kih@ﬂ [Bifin@aR e v gggt her, formng an

iterative unit. 25. e nethod of claim 22, wherein
the indication specifies order of iterations to be
gér f dherpthodef clpfrm 22p wheinothe indagatioR peaifiesragier of iterations to
subs%t of. permutations of the ordering of iterations
i's pr%y?réo eghd the indication indicates which nenber
of the subset is used. 21. An encoder that encodes
Qéa: agb lﬁl_eﬂiodeﬁ‘ ﬁthalh&Zthhéﬂ&Ql asubbetf @eﬁhlﬁtfaﬂit&i_ is@fsheddrdering of
scal ability, the_encader, conprising: a fine
gr antFEHPRSAS PEoyIdad; andithe jodisahon iigstes Pdtieh membereofithe pubset
encogggegnNformation using a series of iterations
wi thin an encoded bit stream and a processor that
recei ves a syntax el enent that specifies ordering of
PT.er Amienpeder that hecosles saatablsf videedata havisg saudtipledinransioss of
the E enhancenent nmodul e to encode information using
t he gé%:b?lﬂyg@eg?%ogﬂ%Odn%rfSIIilgt‘er ations. 28.' The encoder
of claim 27, wherein the specified ordering of
iter gt ijog_s fine gRmuResy ﬁdal@gity QEGE) &ﬂ:ﬁnl EEneane ﬁi_bidhl’éiﬁﬁatteheodes
encoded bit stream_second, ceach cycle within the
i BEnggsereit ifergtioss ety RseRed b Hrasm ad
encoded bit

a processor that receives a syntax element that specifies ordering of

iterations in the series of iterations and instructs the FGS enhancement module to

encode information using the specified ordering of iterations.

28." The encoder of claim 27, wherein the specified ordering of iterations
comprises first, each FGS plane within the encoded bit stream; second, each
cycle within the encoded bit stream; third, each block within the encoded bit

stream, and fourth, each component within the encoded bit stream.

29. The encoder of claim 28, wherein the specified ordering of iterations changes
based on the received syntax element, the changed specified ordering
comprising first, each component within the encoded bit stream; second, each
FGS plane within the encoded bit stream; third, each cycle within the encoded
bit stream; and fourth, each block within the encoded bit stream.

30. The encoder of claim 27, wherein the specified ordering of iterations

comprising first, each component within the encoded bit stream; second, each

10
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stream and fourth, each conponent within the encoded
bit stream 29. The encoder of claim 28, wherein the

w@pweiléd1erd ordering of iterations changes baseRPCDIB2066000862

recei ved syntax el ement, the changed specified
ordering conprising first, each conponent within the
encoBed phine withie the ensededridt, steanh tHaGSeapharyelewiithin thetdneoded

encoded bit stream third, each cle wthin the

encoRLarin: -3¢ FERH otehbus AR E GBS, 1 e

encoded bit stream 30. The encoder of claim 27,

sher Ehoeddogersifeldifnl 270 whERaT 1he @rd¥rink o€ itafationis within an

conprising first, each conponent wthin the encoded

bi t %nmé%fﬁ?ltﬂ&?@heﬁm?ééh% int dimengiophi n t he encoded

bit stream third, each cycle within the encoded bit
re h 21e % ola] [

27 oam oo b Rt B Tt ok Bfor R6ARA% Rlbas

or detwanijomfthé gronp commginghidckcador cengpoded, dicle, ahd faen

across _the multjple dinensi ons. 32. The encoder of

cl ai %ﬁ%&@%&?@i”ﬁﬁx @%lﬂepl e di mensi ons conprise at

| east two fromthe group consisting of block, color

8Rnpanesdule gicéRod@dalbbleidboaiat ledvidgymekipledidehsivns of

(FGS) plane. 33. A nodul e that encodes scal abl e vi deo

dat asqaghbﬂﬁig,th@moﬁpheéompﬁéwgi ons of scalability, the

nodul e conprising: means for receiving an indication

of an or dﬁ%érﬁ@oﬁfecéi‘ifﬁ{g. 'iﬂ&cﬂ&%%%?dé?ﬁ%ﬁ)@%ra@oh within an

stream across the nul i pl e di mensi ons; affd neans for

encdéed iy straasr atrossribe motplaldingnsions; hedr ecei ved

i ndi cation. 34. The nodul e of claim 33, wherein the

mul tiple dinmensions.conpri.se at l.east two f.romthe,.

group con F%I%S{}“ﬁborgF ] g%ﬁ{,m%soq%?rdg’@ﬁﬁ heese ‘?IV%C{/T]@F&E‘U% d

fine granularity scalability (FGS) plane. 35. The

3t ok mbdalk af Bladd 33 Whkdreinthdmatifte @inedkidhs esmpdxatat Bast

| ocatiopn are grouped. together, formng an iterative

uni t tVo3Bom hgErepp GpRsiting of hlogk gplonganensnt: isle pak fing g

of i i PSC%% [I.st, each FGS plane within

t he %ﬁ%@gféﬁ?lgﬁgﬁdeam pgéé{gbnd, each cycle within the

encoded bit stream third, each block within the
Bnc olesimpihod of elea34 awlerein blocks of similar spatial location are

grouped together, forming an iterative unit.

36. The module of claim 33, wherein the ordering of iterations comprises first,
each FGS plane within the encoded bit stream; second, each cycle within the
encoded bit stream; third, each block within the encoded bit stream, and

fourth, each component within the encoded bit stream.

37. The module of claim 33, wherein a subset of permutations of the ordering of
iterations is provided and the indication indicates which member of the subset

is used.
38. A computer program product utilized in video encoding comprising:

computer code to encode information using a series of iterations within

an encoded bit stream;

-11-
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fourth, each conponent within the encoded bit stream
37. The nodule of claim33, wherein a subset of

w@eoanowsi ons of the ordering of iterations i SPEI/B20e&®0862

and the indication indicates which nenber of the

subset is used. 38. A conputer program product
utilized tommiteemwde hemdeivg acpnpx ekeimegt thetappcifies oxledrg of
t.o encade inf.or t[i on Uusi a series of iterations
Wr?ﬁ?lﬁlg eesr%lS%Inﬁi eﬂ?tf(’@t?‘glgm conputer code to receive
a syntax el enent that specifies ordering of iterations

in the segdreputef codt & Rsir@i The PR WP UifEImARASING the
instruct the encoding of information using the

gseifiedioaderiBe ddiergoBY. i terati ons. 39. The conputer
program product of claim 38, wherein the syntax

o ! . : . .
She TR cofpRiHbEsh DS DR ke RS Rbl
wher piovideti én thedieadsdr of techmoodbdtbdt sti@smmul ti pl e

di mensi ons of scalability and the nultiple dinensions

npkd se at | east two fr t-he 0 c.onsi st | of,
7 oo khe GsfieerdaRpamap el JEplain 3 vhoriig s Seulobl vigp deta
scal hdithaltiple(diaSsiisTSealdblility Hh@ tEOMAKIPRS diRfeAsioATomprise at
product of claim40, wherein the blocks of simlar
spat least twp diom Bis 2owp ¢onsisiesiot tiees kelor coraporent cyele, and fine

| ter ghhYiGritiUcktability (FGS) plane.

41.  The computer program product of claim 40, wherein the blocks of similar

spatial location are grouped together, forming an iterative unit.
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