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present invention relates to scal abl e video coding.
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[0003] Conventional systems, though moderately useful, include at least two

substantial problems. First, scalability does not always follow a “linear” path. For
example, it may be desirable to have a low spatial resolution base layer encoded at
some minimal acceptable quality, with FGS used to enhance the quality.
Furthermore, it may also be desirable to have a spatial enhancement encoded relative
to the base layer (excluding FGS). This could be desired, for example, due to bit rate
constraints on a transmission channel that does not permit the “expense” of
transmitting the extra FGS data when only a spatial enhancement is desired.

[0004] In the currently-planned H.264/AVC scalability extension, the FGS
information is not considered to be a separate layer. In the slice header, the syntax
element base_id_plus is used to indicate the base layer picture of an enhancement

layer picture. However, there is no mechanism of specifying whether a subsequent
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[0007] According to another embodiment of the present invention, each FGS
enhancement layer is not made into its own picture and therefore is not assigned a
unique Dependencyld value. However, the QualityLevel value that is associated with

each FGS enhancement layer is used to identify whether a subsequent enhancement
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 is an overview diagram of a system within which the present
invention may be implemented;

[0011] Figure 2 is a perspective view of a mobile telephone that can be used in the
implementation of the present invention;

[0012] Figure 3 is a schematic representation of the telephone circuitry of the

mobile telephone of Figure 2;
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[0017] The exemplary communication devices of the system 10 may include, but
are not limited to, a mobile telephone 12, a combination PDA and mobile telephone
14, a PDA 16, an integrated messaging device (IMD) 18, a desktop computer 20, and
a notebook computer 22. The communication devices may be stationary or mobile as
when carried by an individual who is moving. The communication devices may also
be located in a mode of transportation including, but not limited to, an automobile, a
truck, a taxi, a bus, a boat, an airplane, a bicycle, a motorcycle, etc. Some or all of the
communication devices may send and receive calls and messages and communicate
with service providers through a wireless connection 25 to a base station 24. The base
station 24 may be connected to a network server 26 that allows communication
between the mobile telephone network 11 and the Internet 28. The system 10 may

include additional communication devices and communication devices of different

types.
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tlhd}memnlt @iVvention assigns a distinct Dependencyld value to each FGS

enhancement layer. Therefore, whenever an enhancement layer specifies the
Dependencyld value of the base layer on which it depends, either a base-quality layer
or any FGS enhancement to that base-quality layer can be specified, as each has a
unique value of Dependencyld.

[0021] One embodiment of the invention for decoding scalable video data is
discussed below and is depicted in Figure 5. In this particular embodiment, multiple
layers are used. In this embodiment, there is at least one base resolution layer and at
least one additional layer which is optionally coded relative to the base layer

resolution layer. Additional layers that are coded relative to the base layer contain
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corresponding base layer because it is not relative to another layer. A QCIF 64 kbps
layer (i.e., a 16 kbps FGS layer), can have a DependencyID of 1 and a
BaseDependencyID of 0, meaning that it is encoded relative to the QCIF 48 kpbs
layef. A CIF 84 kbps layer (a spatial enhancement layef) can have a DependencylD
of 2 and a BaseDependencylD of 0, meaning that it is also encoded relative to the
QCIF 48 kbps layer. On the other hand, the CIF 84 kbps layer could alternatively
have a BaseDependencyID of 1, in which case it would be encoded relative to the

QCIF 64 kpbs layer. By the FGS enhancement layer having a different



enhancenent data. If the CIF sequence is subject to a

bit rate constraint of 64 kbps, and the spati al
wenivaneaaent | ayer is encoded relative to the POEBR2086/000851

FGS" layers, then there is no bit rate avail able for

spati al enhancenent, since the "base + FGS" al ready

consunes the full 64 kbps. On the other hand, if the

B@ﬁéﬂd@hcy?ﬁhﬁdiﬁtﬁ%@ie duadt late? kaé/qu%ﬂ@&ﬁks&ce;&hata &% akpable to

base" |ayer, then bps is still avail

b@@nqqéed telatiypde pidher dhethase tayener toadi3® ]snhaheemmtll@wr n g

P23, DA o TRl R B R ST B 6 o S
res I nventil on I SCUSS a ove errent e

Qﬁhllﬁyﬂ&ldi Ppise fi@yethe debddability deb@adbﬁns;e nﬁbﬁhaﬁcm ih@yddt to
can _ have a Dependencyl D of 0, whil e having

pagebepesters aeybisdpent ﬁaé@camﬁwaiéqﬁé@enceé?ﬂ Flatie o i bage layer
\Nﬁhle)% SHhb @ P bﬁ‘@ﬁﬁgf thF R0 w&meﬁ ?g’f‘é@ Tﬁx %gm be.

because it is not ativé to anot F 64
kdmpmplhal;eelrby(mcledmga 125 Sytnpnx Mﬂt ayé]e)b,lts’ceam,twg/ en the slice

BRBE o ke e QhafBLe iaBe rp T RECh &R b EORAF B

feféreficeddn ISMCJ)&M% bf & %l%@@ldn@énlﬁtﬁ@@ﬁ&ﬁ MBRE. MBI chsd; e

have a Dependencyl D of 2 and a BaseDependencyl D_of

0,
h@&mdngluﬁ by the ﬁhqeshead@os stilt beed do inslicats the DepdenryIdyplpe of the
AT B8 Uy ShalePelh B7 o380 egh RS bTon i 3 frogpent

dnphantenaiit tdyer.ase |t woul d be encoded relative to the

F 64 kpbs | ay . By the FGS enhancenent
ﬁ@r‘h g Y&t ehathae aéﬁ@mr@e{maﬁerttw& %\&1&65&5%.%%1 of the

o Cﬁ't'gLevSé! BEHHEN f?d}ﬁ' ANCERTBIMbi Y& n@ern%y aRfRmbRoR eInstead

ed relative to either the basé layer—or to a
getmerceniprmentionysyigny Ddizdict Repetrencydriyelierre nachdf G h e

r.esent vent i nvol ves.t he use f .the t
BaFDE e R o et He BT < Herded b Shep ros
ehli@terhént 8RN s Usyd Whiabiey whefiéh & 8GbRGlierf BhidMe e Bt ayer is
| ayer is encoded relative to the base layer with or

mﬁqqdéqh telativg ta the, base laypt witlaswitipyt Ginped 11?3@@1 Fé&ype véth which
ERSTAR, B0 RE AR A e N, RN

am e he sl
biislieant, €.gt Imethésiddel Heydary el 1n&1ahta ehaDeendbnayiid vdlee with Wthh the
associ at e&%]FGS slice is.referenced ipn the encodi ng
assetigts slicg itehiaenrefdn pagpding qf sufseguent<al anogmdnt layer In

this case, the base _id_plusl in the slice header is still used to indicate the Depdencyld
value of the quality base layer that is referenced by both the first FGS layer and a
subsequent enhancement layer.

[0025] Figure 4 illustrates a video encoder 310 that encodes a scalable bit stream in
accordance with the present invention. As shown, the video encoder 310 comprises a
quantizer 320 to emit binary bits to an arithmetic coding block 322. The quantizer
320 receives original signals indicative of the original value of the coefficients and
provides reconstructed values of the coefficients to a frame buffer block 324. The
arithmetic coding block 322 submits encoded video data in a bit stream to a

transmission channel 340. It is understood that the quantization procedure can be
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ﬁﬁﬁ%@ﬂ%&c %l{edvié@)l o A1 396 gl‘?aﬁrgz%lnﬁ%fﬁ? F?g&%aﬁg%g?odaer 330

enhancemé ['ayer I's use _
spevatsgiecinnecthdicthafmmelbayfer biosk 824 antethe meiktahdticeotling block
or. Wi thaout FGS and, .if., w

b I ith or, : FGS,
e < it s Iy gpeddingypray g adenad tukigstive REEss yaver
élﬂ:%ﬁéﬂjdaﬁlg @h@ﬁe‘{ye $RE BcoBbLTRNYs subh %srl&o%tiﬁtt AN 'lalfe Hocess

in the slice headér, to indicate the Dependencyl
depicied i Kiguter is hepehied dersrach HGSday@S Iis btheewbsls, the FGS

erenced in encodi of ;a sub uent enhanc t
(e BT of e SREREMAERE 58 oBEERAMTIED R BREEL Peomes the
bepotasf thebask ldyler sdert 20N 148 Depdencyl d val ue
of the quality base layer that is referenced by both
10926k | The pregsit inyeationein be igpberaeiechdirestly in seffiedre using any

s 4 ; .
o kon iR amhi I g Shph HLIOLES: B KOG ARERREE, TR
presenp ireeation ¢camadsut hedmplehsersdibivhardvweee undleseddn aedee vaidy of

co ris&s.a quantizer 320 to emt binary bits to an
%ﬂnirsri%ﬂﬁ’é ¢ odi ng bl ock 322. The quantizer 320

[002%f VEEe ?feiséﬂt MdlenBbiIR&eScrited il fel déBerafl cdrlisit 8F hﬁ.ﬂf(‘)ﬁgteps,
val ue of the coefficients and provides reconstructec
vhichesaydte intpderaansdd inpine wimbodigent by apeograrhfpeodust ickuding

L4heetic.coding bl ock 322 subm encode .
e B B G o O SRR RS o
BeA@orldet] ehsirctifienst Gawrdliaproghen glodiles ZaflidoMiReSHERmS,
can becarried out by hardware or software in the
RRUSHHE-icoBPOBES, dptgstragtyres) . thaferegQamPrstickles tayksesimplement

- f p < 1 .
E0L AR A0 AR R PO AT Ll A Bl 4y
stacturesypnd pgeanb amduleayapresentona sl 330 pegpedam tcodetoy executing

SEEheRehoyl egbiae BUTLEr Dok, 224 andihe oo
1RBEHoRg oPARYListed Hatd sBh@RHRE rdpileGRIMBPRE P8GR shYBAg acts
for implementing the functions described in such steps.

[0028] Software and web implementations of the present invention could be
accomplished with standard programming techniques with rule based logic and other
logic to accomplish the various database searching steps, correlation steps,
comparison steps and decision steps. It should also be noted that the words
“component” and “module,” as used herein and in the claims, is intended to
encompass implementations using one or more lines of software code, and/or

hardware implementations, and/or equipment for receiving manual inputs.



encoded data. The base | ayer encoder 330 as such is
known in the art. The process depicted in Figure 4 is

w0 eeatwads f or each FGS | ayer. In other words, PEEIB2GH/000851
reconstruction of one |ayer (which is the output from
the quantizer 320) beconmes the output of the base
| ayer encoder 320 in the next layer. [0026] The
[9028fenThe foregdingdescrptidieofi emiodiraaite of the hessEhtinvehtion have

LR S G 1
é)ﬂl\éﬁﬁfv’e%? 16 BRiEths Bre?&%t llﬂ%hf?&? fe@ls@ ?f%%g{?? %ﬁlgaﬁ@ ed

in a wde vari ety of consuner ces
moedidigationsrand rveiigirons srajessiblede dhghh0ﬁtt1e abevedeathings o el be

ac%gaﬁi ﬁgﬁ’t psrtgépcg olg :ﬁ(gegq,rgwpnﬁ%ggﬁann%l eﬁgqoﬁgnénr‘gs \gvgre chosen and

Q3 0HbEIER 08X GOl baklhia theSriddisléd GMBe pRd&lt idfenBbR FHAM prac’ucal
code, . execut ed by Hgguters i n networked environnents.

apphiestion tp enphle g pkikedin the att i wiilins the presens snvep‘ﬂ@gmamous
R enis SBTRAR S SRURBI TS HeShiceg e bifiptar use
almsdnndeteddat a t ypes. Cbnputer executable |nstruct|ons,
associ ated data structures, and program nodul es
represent exanples of program code for executing steps
of the nethods disclosed herein. The particul ar
sequence of such executable instructions or associ ated
data structures represents exanples of correspondi ng
acts for inplenenting the functions described in such
steps. [0028] Software and web inplenentations of the
present invention could be acconplished with standard
progranmm ng techniques with rule based | ogic and ot her
| ogic to acconplish the various database searching
steps, correlation steps, conparison steps and

deci sion steps. It should also be noted that the words
"conponent” and "nodul e,” as used herein and in the
clains, is intended to enconpass i nplenentations using
one or nore lines of software code, and/or hardware

i npl enent ati ons, and/or equi pnent for receiving nmanua
I nputs. [0029] The foregoing description of enbodi nents
of the present invention have been presented for
purposes of illustration and description. It is not

i ntended to be



exhaustive or to limt the present invention to the
preci se formdi scl osed, and nodifications and

wQo a006a091ans are possible in |ight of the abovePCT/1B2006/000851
teachi ngs or may be acquired frompractice of the
present invention. The enbodi nents were chosen and
described in order to explain the principles of the
present invention and its practical application to

WHRATISTEABMED ESi in the art to utilize the present
i nvention in various enbodi nents and with vari ous

nmodi fj cati ons as. a syited the particul ar use.

Tont ehot ot Aol dooqing falshesvidgo Ralhpp it tuftple layers,
ﬁﬁ@&%hﬂ@ scal abl e video data possessing nultiple

ayer

s,  conprising: providing a base quality |ayer;
and provi demyidirg 4 eess quaity lfsienendr ai n scal ability

Crhahcene oy Ay e R e PRETH GO R PR p(lever

éRhat theart I@st die RGBS entidédnhdny 1dyay Béin% vh@sdeliRkcilyer @birectly
| east one FGS enhancenent |ayer includes only FGS

wintiyp sethebese-auaditydeyelon and i s associated with an
S dontifl ; .
aentiti erwﬁé}glgx tb% afljl(rg%@"an% gégheglh%gzggl%gﬁ% ﬂﬁ&P&&%%ﬂP S

of nunbers us ent| Ity layer -an
ethiah &ipon dif g FHGE aad hvavsasiaad withyparidentifier thaeisndedvo ftonfa

claim1, erein said at |east, one E enhancenent
PP GEEIEOT GHBLRS ST ® G Hrches SIMELTPh ihe
msgg{d@nM§@§hﬁﬁeﬁlgngIQ§ery. 264/ AVC vi deo codi ng

standard.” 3. The nethod of claim1, further conprising
provi di ng a subsequent enhancenent | ayer i ncl uding

a

i ndi cat i ngThtvarethed @if algimafl, whereinsaickafleast oemhah cahangement
er i. rfor r i

[ Stoph BRI A Ao o Sl RLRORH B

Bl 24mEC videotdodingatemdaidsi ng provi di ng a subsequent

enhancenent | ayer including a base dependency

identjfier_jndi [ h ' L . s

| dent 5 'e The gllet %tdlo?%lagmait, fu%t%%} Q&ngrflsmg providing a subsequent
enhancement layer including a indicating that coding of the subsequent enhancement
layer is performed relative to a layer that contains only FGS enhancement

information.

4. The method of claim 1, further comprising providing a subsequent
enhancement layer including a base dependency identifier indicating that coding of
the subsequent enhancement layer is performed relative to a layer that contains no

FGS enhancement information.

5. The method of claim 1, further comprising:
providing a subsequent enhancement layer including a first base
dependency identifier indicating that coding of the subsequent enhancement layer is
performed relative to a layer that contains only FGS enhancement information; and
providing an additional subsequent enhancement layer including a

second base dependency identifier indicating that coding of the subsequent

10
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t he subsequent enhancenent |ayer is perfornmed relative
to a layer that contains no FGS enhancenent

wo pdfoonoatsd on. 5. The nethod of claim 1, furthePCT/IB2006/000851

conprising: providing a subsequent enhancenent | ayer
including a first base dependency identifier

i ndi cating that coding of the subsequent enhancenent
enhyreemiest lpparfioperfumed reltfiveetotadayer|that eonthima o MG ailmacement
.onl y FGS enhancenent information; and providing an
13@5‘%@%& subsequent enhancenent |ayer including a
second base dependency identifier indicating that

codi g of THeen&hdbERIAR BITHARGRBRRE 1sin%§6v1ﬂﬁg@%ﬁﬁ§éﬁﬁ@rﬁ
rel ative to a Ia er that contains no enhancenent
enhansewgnt layer igeluding et hod of claim 1, further

conpri sin e r

conpri ng% u%gaéspgh@&l glcgém%ﬂ] Gl ﬁgﬁﬁp&dﬁ?gsf@]éx&sequm
enhatcemonti laygpr tfcotimg mmttasa&xdu&aiﬁorﬂﬁftﬂﬂﬁﬁmempekfémed felative to a

codln node an on information is perforned
Ioyer 5}1 Gntpigs go g%?%"hﬁwee FMRECRAEGS enhance ment

i nformati Qrecsdthase §ﬁfeﬁﬂé11 ?@@&tlﬁ%{:’ﬁﬁ%ﬁﬁé{ tHafEihd b iet'he
i ndi cating that coding he subsequent ™ enhance

spbspapens egl@ﬁ@pmerstriwems sa@plecamd/{or rre:sﬁcb\ahqu)mmtm is performed

0 ti er, t hat ai ns only FGS
BRIy b o Rah * ¥ SodSPnet B Bty ny
scal abl e video data possessing nmultiple |ayers,
conpri. si ngk mpthodiof dagdindeamblzudddd datd p()’s@éslsin@ﬂﬂulgle layers,
provi ding at |east one fine grain scalability (F
CeHREYC8nent | ayer, each of the at |east one FGS
enhancenmentJi@eh bA& ABLEPESH- digectly or indirectly
relative ?}oo tlheE base- %Ql%?tg I'ayer, wherein the at
| east one pRG&linghtlees weafink gysn scaﬂuﬂﬂutgteéEGlhbx;haﬁcﬁaent layer,

oFqb or e ik PPSSabaRimer iy Bricecel vl Saffienee
rél&twwmbﬁé bases@alifydayedent i fy all enhancenent |ayers and
the

wherein the at least one FGS enhancement layer includes only FGS
enhancement information, and is associated with an identifier that is drawn from a
predetermined sequence of numbers used to identify all enhancement layers and the
base quality layer and is different from the identifier of the base quality layer or a
different FGS layer.

8. The method of claim 7, wherein said at least one FGS enhancement

layer consists of progressive refinement slices in the scalable extension to the
H.264/AVC video coding standard.

9. The method of claim 7, further comprising providing a subsequent
enhancement layer including a indicating that coding of the subsequent enhancement
layer is performed relative to a layer that contains only FGS enhancement

information.

11



base quality layer and is different fromthe
identifier of the base quality layer or a different

wo-aBchieoies . 8. The nmethod of claim 7, wherein BeEi/tB2a06/000851

| east one FGS enhancenent | ayer consists of

progressive refinenent slices in the scal able

extension to the H 264/ AVC vi deo codi ng standard. 9.

The nethod of claim?7, further conprising providing a

subseguient TRehRHoe BE blairh 2y RirtheNedriphisiep BrowidihCafibiguent

that coding of the subsequent enhancenent |ayer is

ondenespy laver includingiacbage fegeadenqyddentidier sdieatipg hpt paging of
. tion: ¢ : .

iR ARSI el RO 10 it rohe R &1 el dtaigy no

F@genhamvehent infprmati@ase dependency i dentifier

i ndi cating that coding of the subsequent enhancenent

| ayer.js perfor re] ativ 0 a |ayer that contains
no F 'enhiﬁ%gﬁgﬁa0?ﬁ#ﬁ?ﬂaﬁ¥%ﬁ?°%&@¥*ﬂ% met hod of
claim7, fpikhlig £amRédihneihaRéc@ydnt|H8r RchdRBeomMeNbase
enhancenent |ayer including a first base dependency

depspdency adentifigl ndicriveg thabeodirmivtibe stbsequens @Iﬂ@lé@ﬂmﬁ layer is
R M A T

ali ns on ormati on;
providi ng providie 41 alidiomlsbeeient erhahaneanBiyer indlyding a

i ncl udi ng a second base. dependency identifie
%q%aﬁgf_ﬁf P?r#sfwyc‘gamﬁ%r drdigavmedh sedine pt t@ﬁﬁé%@%m
LB Eerhéht PREE Q%ﬁ?nﬁ@d RidiVE td 2 lﬁffz ﬁl‘éﬁ&onttaﬁﬁst n&PAS 3hfkhcement

no FGS enhance I nformati on. conput er program

pfathationf or decodi ng scal abl e vi deo data possessi ng
mul tiple | ayers, conprising: conputer code for

provi dj ng | i |l ayer: and co u%' code. for
provi g%'ng %C%ﬁiéjg%e? %gor%&ré@éo éeﬁ%{]%)ﬁ ?g?'?edﬁl%gn?cg E{e, Vi eaoc(}?t%f
péesding rrdsipledmyeers; Comerikiagcenent | ayer bei ng coded
relative to the base-quality |ayer,

computer code for providing a base quality layer; and

computer code for providing at least one FGS enhancement layer, each
of the at least one FGS enhancement layer being coded relative to the base-quality
layer,

wherein the at least one FGS enhancement layer includes only FGS
enhancement information and is associated with an identifier that is drawn from a

predetermined sequence of numbers used to identify the base quality layer and

corresponding FGS enhancement layers.

13. The computer program product of claim 12, further comprising
computer code for providing a subsequént enhancement layer including a base
dependency identifier indicating that coding of the subsequent enhancement layer is

performed relative to a layer that contains only FGS enhancement information.

14. The computer program product of claim 12, further comprising

computer code for providing a subsequent enhancement layer including a base

12
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wherein the at | east one FGS enhancenent | ayer
i ncl udes only FGS enhancenent information and is

was®oeadrsrd with an identifier that i s drawn fPONIB2006/000851

predet erm ned sequence of nunbers used to identify the
base quality layer and correspondi ng FGS enhancenent
| ayers. 13. The conputer program product of claim 12,
dependney identified intliegtinpitptdodingosfdke Subseqreayémtiangneent layer is

subsequent . enhancenent | ayer ipcludjing a base )
R dOAODRT D poricnad HGS A eaemng matin
subsequent enhancenent |ayer is perforned relative to

a |ayer thpte &P 'rr}‘ﬁog‘?ﬂh)f)r(‘):ﬁ%t @fﬁlﬁﬁpﬁﬂ%ﬁher comprising:
information. 14." The conputer program product of c gl m
12, furt heqomyuigsicods fy pewnging e sulssdecrt enhapceomentilaygr a

RYRER i ERLRRRRIY i1 BB i Ry O LD SRR RS ene

cahleoenelayer iapetfornedpelafiad wwedaya! thiticéatali® oaly PEST
eEt}gat contains no FGS enhancenent information, 15. The
ARFGIER! IBFIEIH AR AN ERIBR e codP Aprrare viding anradditional subsequent
SAIRE I erGATRGRE el i
enhancene n%'e | ayer gﬁg Igﬁ%?%%gge cﬁ)rglgc%eggggi & ﬂg@%&?ﬁ%@%@@tmm
dodgtaf theeadditinhak suthiserpentahanwdienglagér it Iperfomirslagladng to a layer

ARG S Mgt el RERE Rt i nf or ot fon

andconputer code for providing an additional

subsdguentTirrdauepiderha yesducne dgid D, ks congrigase
identifier 1ndicating that coding of the

dependency | C

CQEIF Sﬂfgq fog pryadjpe A suksatiant erhspeemeng dayer gchuslingr med
relative t [ . nt

ot or mat i o APt R AUMLBIRELRER BRDNER ik ayen
ebRanctmenteyertsorndirigsiode admoticer infethatibois freefovhed Riatdre to a

subsequent. enh nt | ayer .including: a base
lﬁyeeﬁﬁ}?g%?fg?w B%i'ﬁcs‘fs%?nqeﬁ@ E]é’iﬁ?rﬁbmt)ﬁaﬁn coding of the
subsequenty s%@&ﬁf‘&@é@é}ienhéﬁé?{i&eitﬁi@ﬂrﬂﬂ:aﬁﬁ%ﬁm@@ﬁ%%’&f @B

information is performed rélative to a yer
sebieauen snhrpcagentdayraissenmpletanifol oesidual trornzation as pefomdd

dpisoomplaniik sl onormamidnis aton
PR RN shERonhus PP bt or * ©

residual information is perforned
17. A computer program product for decoding scalable video data

possessing multiple layers, comprising:

computer code for providing a base quality layer; and

computer code for providing at least one FGS enhancement layer, each
of the at least one FGS enhancement layer being coded relative to the base-quality
layer,

wherein the at least one FGS enhancement layer includes only FGS
enhancement information and a dependency identifier drawing from a predetermined
sequence of identifiers used to identify all enhancement layers and the base quality

layer..

13
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11

relative to a layer that contains only FGS enhancenent

information. 17. A conputer program product for
walewedings scal abl e vi deo data possessi ng mul t i ptBIB2006/000851

| ayers, conprising: conputer code for providing a base

quality layer; and conputer code for providing at

| east one FGS enhancenent |ayer, each of the at | east

one FGS enhancenent | ayer being coded relative to the

base-gual ithe dodifer pAbRESIPloduREoRdlaihe B8 e cbfiprising

enhancenent |ayer includes only FGS enhancenent

donfrotargndofor arayiding e subrganany ehpaaementdayed ipliding £ bei a

redet erm ned sedauence, of i I d ' ' .
B Pn R e R BRG g e PR SRRl nds A g s
pehRrbedildtRe 1P b dgcathaptadaiat otlly RGS¢haddemdnt itfbmiation.
conprising conputer code for providing a subsequent

enhancenent | ayer includin base d d . .
dent 141 or The R REOETREP TRt ACIBHM | frd UL bR aeie
%ﬁg% 08N for i)ﬁ%ﬁﬁdliing $ sABdehREdTRANREREMM By rhRudiRy % gase

t contain y FGS enhancenent information. )
depenaoypdentfiepindigating fhabchding of the bulisaquent erthanednegnt layer is

coppri sing. c ter .code f.or i ding _a subseguent
R ImEE IS Sy e HEP GG 50 BRSe i efheRtipTotaron.
identifier indicating that coding of the subsequent
enhanuenenThd @ayngfutérprogampromett betlain V8 funha domypeising:
t hat contains no FGS enhancenent_infornation. 20. The
conput er pOFYIEFH BS HIgroBeingasuhsegyent eghqnggment layer

| - . d .
B o L R A ER o B B Mquen
erthandenidne tayemid ipedfoinngyl teketitve tooallaygr thht comtrinuddy §GEnt
%ﬁggnce n% | ayer is performed relative to a |ayer
FHARCS AN A%GS enhancenent i nf ornati on;  and

conput er cQf@mftéco e pbwidinghnadditbhanabsegubaeabaitbment
enhancenent |ayer including an second base dependenc

lagierin¢lnfliog ap sefond thasrydapradene éfent fier indivatingidipt gaskng of the
Scijcfi)tsl\’oen%vse r&gecﬁﬁﬁ{i gﬂ@erﬁllenlt %&[ is 'p%rfgﬁﬁécﬂremﬁge £k Patyhv hat Qntains
A ayer ThRat “cont ai ns

no FGS enhancement information.

21.  An electronic device, comprising:
a processor; and
a memory unit operatively connected to the processor and including a
computer program product for decoding scalable video data possessing multiple
layers, including:
computer code for providing a base quality layer, and
computer code for providing at least one FGS enhancement
layer, each of the at least one FGS enhancement layer being coded relative to the
base-quality layer,
wherein the at least one FGS enhancement layer includes only FGS

enhancement information and is associated with an identifier that is drawn from a

14
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13

no FGS enhancenent information. 21. An electronic

devi ce, conprising: a processor; and a nmenory unit
wop®sacivel y connected to the processor and i ne¢T/TB20¢5/@0851

comput er program product for decodi ng scal abl e vi deo

data possessing nultiple |ayers, including: conputer

code for providing a base quality |ayer, and conputer

pggcg:ﬁer%@{ed@é&yéng% 88 Rhbdr€ Al 18 MenbliSSHe %Qﬁl‘f.\ggg‘lhﬁér%ﬁr ,

the at [east one FGS enharicenent ei ng
coadgobndimgRGS enttancant keyss- qual ity | ayer, wherein the
at | east one FGS enhancenent |ayer includes only FGS

enhangcene i nf ormatj on and, i S ~assSpCi at i

Conti 1 o Meree P B She OF Pl 207 ARGPRL Y b llefBomam
Rbdudk RRBIES cotfifidkel Gompeirt tdde fohgrobRisEs dlsifblseduent a@thencemmaht
correspondi ng FGS enhancenent |ayers. 22

: ) ent | ayer . Jhe

leyes dnqtesting a fesy depensieney ieriner indifeing thataeding i bsequent
: or

iRt R GO NSRI S GRS i et
dnhsscedepemftenayiondent i fi er indicating that coding of
t he subsequent enhancenent |ayer is performed relative
to a l.ayer .that contains an = nhancenent
i nf or%‘ﬁat i ohhe Septropigdey fc&:‘& F%gﬁg&arggl tﬁ? CQPRIS Brogram
MB&EE it tHeh BormpHRY BMpiHe 86 R ToPhRAURAg & WisBfent &ht &Rt
conputer code for providing_a subsequent enhancenent

Inpgrénclidiog adpsedenciseney ieptfierdndipatingsthat qoding of the subsequent
i ndi cat | ' .t he .

SR Rl LUy S TG Pt
inforida@oenhancenment i nformation. 24. The el ectronic

devi ce of. claim 21, wherein the conputer program

gr 23 g@gﬁé qL : tehé{amc 0 (ﬁériﬁ%séfi%g{rrlpﬁt, svliuer%gnd’t%e fcgrrnpg{e(r) E}O%Irarllg
product further comprises:

computer code for providing a subsequent enhancement layer
including a first base dependency identifier indicating that coding of the subsequent
enhancement layer is performed relative to a layer that contains only FGS
enhancement information; and

computer code for providing an additional subsequent enhancement
layer including a second base dependency identifier indicating that coding of the
additional subsequent enhancement layer is performed relative to a layer that contains

no FGS enhancement information.

25.  The electronic device of claim 21, wherein the computer program
product further comprises computer code for providing a subsequent enhancement
layer including:

a base dependency identifier indicating that coding of the subsequent
enhancement layer’s coding mode and motion information is performed relative to a

layer that contains no FGS enhancement information, and
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13

including a first base dependency identifier
i ndi cating that coding of the subsequent enhancenent
wo agpef09183 perforned relative to a |layer that CPCI/E2086/000851
only FGS enhancenent information; and conputer code
for providing an additional subsequent enhancenent
| ayer including a second base dependency identifier
i ndi cat i nga bdvahd bawdidegeralendhidemifibir ihditaingShrToAMEIOF the
enhancenment | ayer_is perforned relative to a |ayer

FIRERAUEBrATARRES ISt Tages” eyamiie anion residval infRimation is perfammeed
RISEE ORI BU Eflths Gl FOShnalREIAL ReddBaGRIPUL of
program produ urther” conprises conputer code for
provi ding a subsequent enhancenent Iayer including: a
base Uspendarteptroniedevite eonipnidingati ng t hat codi ng of
t he subsequent enhancenent |ayer's codi ng node and
noti on i nf OPTREES8H 2PS performed relative to a | ayer
that cont ah fenfeey fEBosRMARELERMECeN tPMhEBEIR0r 8idRCcluding a
second base dependency identifier indicating that
R REpLtemepradiuss dop fispeding pratrblaveideo faty ppssessingmpiikiple
idual information is perfornmed relative to a
@ggéqhyﬁﬁﬁgcontalns only FGS enhancenent information
26. An el ect r oncamplest code fargapvidimigridasaquulog Bsenand and
a menory unit ogeratlvel conne fed k% the rocessor

and inci udi ng a“TBRHERSF &rdﬁ‘i"é‘ girone ﬁ%@@@ﬂ‘?%ﬂ
1@9@4 @&h%f\ﬂhéj@&eaﬂ.@&?e G %ﬁ%a%b&ﬁerﬁ‘{é}lek B&‘ﬁg & Rlative fo the

i ncl ud |na conmput er code for providing ase qua Ity
basggpalitinayesonput er code for providing at |east one

FGS enhance ayer, .eac f the at | east.

enhancement” f’rg%tb %ﬁle?‘% OE%ES’S P%WW@ lager Cgu‘?es iy FGS
ahg ootk idfyrnhala and Wiep&idendyibemifidr @osAin® AOnT4Fredetermined
enhancenent | ayer includes onl FGS enhancenent

seApencRef ilf%?ﬁtlﬂﬁrd ugediiojdeniidnal) ementdpyesy ang the basesmeality
B&g@eternlned

27. The electronic device of claim 26, wherein the computer program
product further comprises computer code for providing a subsequent enhancement
layer including a base dependency identifier indicating that coding of the subsequent
enhancement layer is performed relative to a layer that contains only FGS

enhancement information.

28.  The electronic device of claim 26, wherein the computer program
product further comprises computer code for providing a subseqﬁent enhancement
layer including a base dependency identifier indicating that coding of the subsequent
enhancement layer is performed relative to a layer that contains no FGS enhancement

information.

29.  The electronic device of claim 26, wherein the computer program

product further comprises:
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10

sequence of identifiers used to identify al
enhancenent | ayers and the base quality layer. 27. The

web@etioams c devi ce of claim 26, wherein the coP@UIB2006/000851

program product further conprises conputer code for
provi ding a subsequent enhancenent |ayer including a
base dependency identifier indicating that codi ng of

t he subsequRbutedan EQRMiding weibicquatechRidmetehebpdri Ve
to a layer that contains only FGS enhancenent

inaludinget firshbasp gepepdencey) identifish indicpéing dhat gpding af thezgbsequent
. rises

Gt 5oL TR Ghe R BT PLOB Bl A BT

¢rdigadenene Infoinngion; make dependency i dentifier

i ndi cating that co%igg of the sugaa u%ht enhancepent

layer is pEFRRHHEPIE EPPYidingsnag %‘38? hspaue sbgnrement

B9 GRABANE SR Bast gﬁs&ma&y Qdbntifidr indfGtiRg Bl EQREof the

déevi ce of “cl aim 26, erein"the conmputer program

pidaithnet sibsequest erhanpmiené by eoivpetfermesiogiative to playet Haingpntains

a éﬁsgﬁuent.e n nceﬂent | ayer including a first base

H%E § %vaﬁg e 0]f"ndi(:ating that codi ng of the

subsequent enhancenent |ayer is performed relative to

a layer that contains only FGS enhancenent

i nformati on; and conputer code for providing an

addi ti onal subsequent enhancenent |ayer including a

second base dependency identifier indicating that

codi ng of the additional subsequent enhancenent | ayer

is perforned relative to a |ayer that contains no FGS

enhancenent i nformation.
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