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Met hod, Device and System for effectively coding and

decodi ng of video data FIELD OF THE | NVENTI ON The
wonrewmantiirnvention relates to the field of vi deoT/1B2006/000648

encodi ng and decodi ng, and nore specifically to

scal abl e video data processi?g. BACKGROUND OF THE

I NVENTI ON Conventi onal video®coding standards (e.g.

MPEG |, H 26 1/263/264) incorporate notion estimation

and notion conpensation to renpbve tenpora

r edundanci dethetlyBeviceiaddSysteamfer effectively codingt s ar e

very famliar for ed rea wi.th a basic

under st andi ng of VFHEL5€8HPH@°FﬂﬁSOﬂ?FP not be

described in detail. The working draft 1.0 of the

scal abl e extension to H 264/ AVC [1] currently enabl es

coding of nultiple scalable layers with different
values of deoendenc, i dentifications (Dependencyld).
HAEES) QE nlgil; : : conpri ses a dependency

|dent|f|cat|on and, for a coded video sequence,
respectively a certain sequence paraneter set (SPS). A
TR tdR9 chesh edlars aonhe Ficdd of Wdee easoding endedtcoding, and
pi ctures from an instantaneous decoding refresh (IDR)
momwc@fmdly teesqadabile vioRo gRERMIPESSSBLe| usi vel y. Any

pi cture that succeeds an IDR picture in decodi ng order
shall not use inter prediction reference fromprior to
the IDR picture in decoding order. The sequence

paraneter set includes anong other things data which
Wi de for a proper decoding
operation. There are two nmai n di sadvant ages associ at ed
with the current coding nethods according to the
CLERABbnAl Gldo Q;odfﬂé\%‘stﬁﬁ&ardf (4.8 MPHG.2, $£.26B068/264) incorporate
presentati on point hDependencyl d equal to 7 1is

Medon eﬁtlrmndnazhﬂd it dnovempéregeers tod nemqy@p@nmo@lyredundanmes
equal to O to 6 are required, then .at

seib ivideosizames, Jlhese go%c@pfsr A[IELY if"éaﬂ% ra[.sli ﬂgllg’g K38 with a
E%ml\?lg&re%t%u?&ng o $E3HAEhO R Bifl A8t bé BEREIBEH e ¥ktail.

The working draft 1.0 of the scalable extension to H.264/AVC [1] currently
enables coding of multiple scalable layers with different values of dependency
identifications (Dependencyld). Accordingly each layer comprises a dependency
identification and, for a coded video sequence, respectively a certain sequence
parameter set (SPS). A coded video sequence consists of successive coded pictures
from an instantaneous decoding refresh (IDR) picture to the next IDR picture,
exclusively. Any picture that succeeds an IDR picture in decoding order shall not
use inter prediction reference from prior to the IDR picture in decoding order. The
sequence parameter set includes among other things data which will be used on the

decoder side for a proper decoding operation.

There are two main disadvantages associated with the current coding methods

according to the present state of the art. First, if a scalable presentation point with

CONFIRMATION COPY
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no SPS paraneters other than the seq_paraneter _id need
to be changed which is possible if the spati al

woeswlatiions equal for all |ayers, then those eeTaBIONG/000648

and substantially identical SPSs are actually

redundantly transmtted. Singe SPSs are typically
transmtted in the session b&ginning in a reliable and

out - of - band way, reception acknow edgenents are needed

and retransm ssion may be used. Thus, increased anount
Dndpeddermyld egeal et indesited) andjell the dewenlayersupithdpependencyld

cGutlofhab dp St Biel ot § FarEhR PrRSTer Stubys to be
tﬁnfsfn?t'té?f‘ 'tpg%eﬁﬁtmﬁ%ﬁ&%ﬁ[ngof)pérﬁﬂiéﬂ alespRidtivelys Hidvever, if

a scal abl e “presentation point with ﬁEpendencyId o
R0SP$ paanteters ather thad thamsey giakamdter idweed taperchapgadiwhich is

Dependencyl D equal to .0 to 6 are required, then in .

poseipleg e gl}?dﬁpfglahj Hesolgtieny Sua)s {"(ga@ﬁ qg%qrﬁpeﬂ}ﬁn fHlose "certain and
Ry HaY e, a cat | .

PR SRR ARC AT SR PR r R R (AR, PARS SPSs are

19pichlly enaymited DnheegtssionTiepaminit hatlidie 388 out-of-band way,

variations could have been used. Updating an SP 4 Th
rggerition acknowdes emenivarechindgd sod\eraRyRisHPBHPaY,be used. Thus,

e e

SHREREPTIr IR bDufetewpatieridse updat ed SPS and those NAL
units referencing it. In addition, if the update is
done using the in-band way, e.g. transmtted using

Real - t | Pr ot (RT t her.. Wi :
Soteend, FRedv ooy & ASbu Rl SAERGIRGiUEY e raium
BT £ S P | c12. f atd38laBleesrRRnthtiote Pbin® Rvitls Diependencyld

provi de a net hodol ogy, a device, and a systemfor

afufal 06 @ris ldgsiests adidragl e ldwentiyary, with SrnsniorgrDigrughto 0 to 6
BT A 048 TN BE PRSI s kel
A AOPHEh R 1R O SEARG TR MR DHRD iy
coding efficiency is lowered compared to that 32 SPS variations could have been
used. Updating an SPS during a video session could solve this problem. However,
during a video transport session SPS updating may easily cause problem because
of loss of the synchronization between the updated SPS and those NAL units
referencing it. In addition, if the update is done using the in-band way, e.g.
transmitted using Real-time Transport Protocol (RTP) together with the coded

video slices, it may get lost.
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acconpanyi ng i ndependent clains. According to one

aspect of the present inventive operation the
woaowiwaiint that a sequence paraneter set (SPSPCTAB2006/000648

activated for each val ue of Dependencyld may be

renoved. Rather, a new SPS i§ activated only when it

i s needed. A new sequence is“only needed when at | east

one SPS paraneter other than seq paraneter set id

change is required. The invention may be used in any
SapMARY OF THRINMINTKINscal abl e vi deo codi ng,

wherei n one or nore sequence paraneter sets are used

for coding. The main advantages reside in that

2)‘}@5% i &8 a"mEBo&Slbpe £dklike, and a

1§ﬁgﬂﬁgﬂgﬁgﬁﬁ |n?¥F§ﬁh§g§2?gﬁgg§?up del a is%?educed
sastemioreefietmely cencpdingnet decading, rapedsivelys adistoovercomes the

certain scal able layer. such that the ,scal able |ayer. .

sbae RentinnalBIP oA RIS Rl Bt 8ttady THAUeR B Geiigive coding
- hgeiency due to the flexibility is also

a%?ﬂ%%%g%EBQ%ggghcoding/decoding nmet hods and operati ons

according to the present invention are for specified,

only the sake of sinplicity, for, one coded video

. y .
Beehieee of Higtpraseni deysnsion g salvedhy fioprupiess guiicy dgliged in the
sequences LS, con d within the scope of the
zﬁ?%@@ﬂﬁ”?%@%ﬁ??%%&&%%@%'ing to a first aspect of the
present invention, a nethod for scal abl e encodi ng of
video data is provided. According to a first operation
Abtadingrig ofe sspedt of ded prrsent inyeptivs, PRE@tionthe constraint that a

obt ai ni ng sai d vi data.is carrjad

SaHerR gD aD Lo 8) & el B ehdr b o ey Ry may be
At Red! REMEASENREPS {8 AUFRVAISH dElyRivhER ¥Sk reBdedi A ngesequence
generating at | east one enhancenent | ayer based on .
is ainly abédddneter atiastdeneaSPS narameterather dran saghRAEEIAEL set_id
| ayer .conpr. sj at | east one. pictyr.e, generatin .
‘é@é&ﬁ de ﬁggulrf‘dje Eﬁﬁ (MeNHAR JBAY é’ﬁ c‘gﬁe%) i%; gy S'BB‘ﬁcaé‘r"%_s@ﬁaE applies
&:%fa%l@gﬂigg %ﬂ%? W@r?ﬁla&ﬁr&* mBRAC{qHER&NEABREIdP e 448 used for

assocl a a reference nunber; deternm ning a
sRfipgective

The main advantages reside in that sequence parameter sets can be used more
efficiently such that the initial session setup delay is reduced and more sequence
parameter sets can be used for a certain scalable layer such that the scalable layer
can be encoded in a more flexible way and improved coding efficiency due to the

flexibility is also attained.

The encoding/decoding methods and operations according to the present invention
are for specified, only the sake of simplicity, for one coded video sequence, but an
adaptation for multiply coded video sequences is contemplated within the scope of

the present invention.
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sequence paraneter set (SPS) for each of said base

| ayer and said at | east one enhancenent | ayer having
wdizbdeaeint Dependencyl D val ues, wherein for a RATIB200€600648

base and enhancenent |ayers having SPS paraneters
substantially the sane, usi ng one SPS; and encodi ng

sai d base | ayer and said at Teast one enhancenent

| ayer by using deternmined SPS s. According to the

i nventive operation of the present invention, reuse of
Arcoirighion S8 ufp&cteoﬂothe prestré ineation,m wetiod lfblescw@i»br@codmg of

with different endencyl d ,i.,S. ena

VRebGletR HgProBad Rt ETPedo BSunEon R Wit videy gata is

E éi GHEL oﬁﬁlﬂnﬁgkﬁd Jtdeb@@ftis Qﬁk@leﬁ%‘ﬂ@%ﬂ&%ﬂ by ating a base
on notion Tnformation Within said vi deo dat a,

Is@i Hasedtonoaid olftainedividen dises they b@ﬂﬁdweclj sembyisiag ghlepgone picture,
estipati opeagr ocess. Accor

gERPBURSah Aneement gaa’lc R%ﬁegr Seatlé %E{g@%d video data, the at
I@eﬁt gi?eseﬁl%@&héﬂt%yer Sainprisitoat Ragtdnkipdtules gétg:rattﬁfgesr di@féndency

picture paraneter set further referred in a
1d¢ntrf®r h&egendentyiEDefy eachce! isaidnbasei ard jeshansemept dayers. each

I [
[SWSB%{\A%YEQ (PSF%I %ség(%l%t%é( v9 ?heﬁggfr’égeg’x%g %ﬂé}%ﬁi\%ﬁ&gﬁﬁ%ﬁ d ?espectlve
sEQRae aneythéler sét (SFS)aforléaalstoﬂ sudd dfasé heyeg ramdpsand asdea;tt one
base | ayer and at | east one enhancenent | ayer,

eshancemsat byer having diffeprirldeneadensyd drtest W Sl S5a { Miimber of
l%%é %hf énhlcagl?aﬁélﬁque?st h4 ﬁ@sffPSoﬁ%aﬂEteYJWEt‘aﬂlﬁ’alm Ghrfid ﬁﬁmg one

mat i“on ormat i on, chroma fornmat
SP¥; Gindednicoding Bhidt bise lsiez end sdid ratriasooneaerthahecament dayep by using
|nfor mati on. According to anot her aspect of the
Jefrmangd SRV &nt i on, a nethod for decodi ng scal abl e
encoded vi deo data i's provided. Said nethod conprises
a operation for: obtaining said encoded vi deo dat a,
Agestiideyiontheainbasivd epezatiandf e preasit inmenteorh ameseneha certain

| ayer within said encoded videq dat det ect i
stapeRteprIgmEtes 36t i scaleplsray ¢ g@%&ﬁ%x@) afes od hgpepdencyld is

Sa'bf' cf)ase and at | east one enhancenent
énabled.

According to a preferred embodiment generating of said base layer and said at least
one enhancement layer is based on motion information within said video data, said

motion information being provided by a motion estimation process.

According to a preferred embodiment said sequence parameter set (SPS) comprises an
SPS identifier, said SPS identifier being referred to by picture parameter set further
referred in a slice header. Thereby exact identification of certain SPS within a

plurality of sequence parameter sets is enabled

According to a preferred embodiment said DependencylD’s for at least two of the

group of said base layer and at least one enhancement layer are the same.

According to a preferred embodiment said SPS further comprises at least one of the
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| ayer, said dependency identifications having

reference nunerals, and for at |least two |layers with
weaow/ 18137 par anet ers one SPS i s used, and deco#CTEBRAs/6H0648

base | ayer and said decoded at | east one enhancenent

| ayer by using each of said determ ned sequence

paraneter sets (SPS). According to another aspect of

the present invention there is also provided an

encodi ng device, operative according to_a nethod for X
gepadinpyisie plotilecinfoxowtion lnyel tinfosmation chxype &rmst ifpgnation,

resent .invention ere is. rovi ded a decodi ng
p 39?8@?"3%8?%&@%%“%%%%? PHéHP%Q%Rﬁ%thod for decodi ng

as above. According to another aspect of the present

invention there is also provided a systemfor )
Asuppling itnganddber aspeat of stge dnesesp drgeition. Hc suthed oy degpding

d f di d/ i ) .
s%%@?mﬁ&qcﬁggﬁdﬁq ?Sggwgiqeggsgﬁ@%gﬁ@sen lyri%r?\?ean Ilaeg%tlon for:

oﬁaﬂfﬁ?iﬁg! $1i& SRoBEPWiSS dat-datignttfy RS Ai BaseOlysy Sh@nat least one
I'ncluding at | east one encodi ng device and at | east

eahencdarenti lagerd evitlie. sald cancdiedy wideariatheretggirgta gependency

.the present inventi here is also proyided a

QeSGEGPY pPSBIEPOICE SEOHPE F4F RO CHRbHpegone enhancement
d i ' R RAISPERDFANL least

1RO SRR EEOR: RINAETHREE TR REISPRADIRSL leas

tRhbokeasovhSaat SPS anaraheectsr ard SPHasiwsed, wikdetodingisaid base

conput er program code conprises instructiqns for

It wrdriswig deanderl Rt eyt @ic SRRAMGERENG GE DYAREBR At of said

anot her e f nt invention there is
(%&{glllﬁfgﬁ g@@eaﬁ%(%ﬁn%he%ggtsﬁ?ﬁam product conprising a
conmput er readabl e storage structure enbodyi ng conputer
program code thereon for execution b

t .
peardivgoio maether agpechof dhe Presenf wV&étyipg é?clgli?%hpllér @E‘h peQyided an
t g . . )
SePT e enohaRH S oFes AR L SRR L Firiiob &3 dBbove,

to anot her aspect of the present invention there is
al so provided a

According to another aspect of the present invention there is also provided a

decoding device, operative according to a method for decoding as above.

According to another aspect of the present invention there is also provided a
system for supporting data transmission, operative according to a method for

encoding and/or decoding as above.

According to another aspect of the present invention there is also provided a data
transmission system, including at least one encoding device and at least one

decoding device.

According to another aspect of the present invention there is also provided a
computer program product comprising a computer readable storage structure

embodying computer program code thereon for execution by a computer processor
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conmput er data signal enbodied in a carrier wave and

representing instructions, which when executed by a
wonomassiar cause the operations of anyone of tReT/IB2006/000648

precedi ng encodi ng and/ or decodi ng nethods to be

carried out. According to angther aspect of the

present invention a nodule for scal abl e encodi ng of

video data is provided, said nodule conprising at

| east : a conponent for obtaining said video data; a .
hostepdiyemn elastrogisndedes.nyhereinasdid [CROPMNIETRIOGIHR COLP Fomprises
.obt ai.ned_ vi deo data: a.c onent.. f o rati ng at
IIPSE%@{IO%%ﬂQﬁ#%HBE}%e%{ne%‘\%@ r E%Crrgr)g%lli%{lsnego%g’tg "l east one

pi cture, a conponent for generating a dependency

i dentification (Dependencyl D) for each of said base
fevdrdingaocareigr hspget of thaqiesgap dnchation| therseiihglso provided a

GBI, PROSEAT HRUET COTTEPEo LGP B ROy el structue

ca

(rﬁ{ i nﬁ‘ﬁft ;g?%h &do? kébvfon! to@Peter processor
en Ogm:é?r%ont gry}g{ro agioﬁgageirf f eroent Depgn enc(;/I B P )
hostedelsy amfvdeationid deviaeywhizein séidbeseputend pergramcerdengomprises

layers having_ SPS paraneters substantially the sane,
ipgTurgions Eorgmiorming é"&“é]i*ﬁfg{?éﬁ*c? Re @?‘1@6‘6‘4%9 sai d base

| ayer and said at | east one enhancenent | ayer by using
determi ned SPS s. According to anot her aspect of the
&é@i@iﬁg fonyedthéoaspeciuduthe fresenddnoditivn theat dbladso provided a
encoded video data is provided, conprising at |least: a.
oopieredata fsignad tﬁnabQﬂlﬁg iR 4 CATHRE HEYE ARdJEprepsnyng qustructions,
c onent for i tifyi b l.aye t

ERRBrEBRL a8y e oB8e SBE IR TARR bF ARboRERS the

BREAE Bl cddMe AiRl/eCdddodin Hemedsiarisycartiedbut.i cat i on
I%reDependencyI for eachrf)gf sai d enhancenent | ayers,

sai d dependency identifications having reference

B e A B LR o g e
SRy o e schapenney s uobponn
i wedinipessaid videe gatesewpbniponenit foorgenttating e base layer based on
S%Fi)g %ﬁa?ari]rtle(} gi({elgeda&g;ag ecron?pfontelr?tefor generating at least one enhancement
Jayer comprising at least one picture, a component for generating a dependency
identification (DependencyID) for each of said base and enhancement layers, each
dependencyID being associated with a reference number; a component for
determining the respective sequence parameter set (SPS) for each of said base and
said at least one enhancement layers having different DependencylD values,
wherein for a number of base and enhancement layers having SPS parameters
substantially the same, using one SPS; and a component for encoding said base

Jayer and said at least one enhancement layer by using determined SPS’s.

According to another aspect of the present invention a module for decoding
scalable encoded video data is provided, comprising at least: a component for

obtaining said encoded video data, a component for identifying a base layer and at
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present invention when reading the detailed
description referring to enbodi nents of the present
wonwendian, based on which the inventive concepCTiiB2006/000648
easi |y under st andabl e. Throughout the detail ed
description and the acconpaqying drawi ngs the sanme or
simlar conmponents, units, or devices will be
referenced by ' sane reference nunerals for clarity
purposes. It shall be noted that the designations
lepsir b leahatweimeat daxer withinesadé eneedest widegedpta, a component for
synonynous| y throughput..t he description T :
deteeting P ERPIBECHEE B%R 1@%@&&)@@8%0%9?:@ dr%\av?/lhn gog said
erﬁ{a?lcérp MBS Ers Qafdl Q¥pifiedcy Wenfigicatioliichsting defigede lnaerals
I nvention, "and are incorpdrated in and constitute a
altor af 1édst sweplegérsi withithe . safieeSBP anaramsters oo tSPat és used, a
enbodi nents of the 8rese i nv

cOMBOWIAPY Rrscsie i) Gob6 g A AP BT EATIETBRY (s by

i-nvend. : ' Figs 1 schematically
u?lpigte%]tdr&a)e?ee%dlg%& %@%@g@g@gf di ggr am for a portable CE
devi ce enbodi ed exenplarily on the basis of a cellular

term nal device; Fig. 2.is a_general princjiple of
Aglyahtagpe of dbe pEessnt Iveatan iilo GQH%BBB%F%[@% g‘?edf‘??é‘ef of the
the state.of the - Hi : ' : Ak | iments
PLSGREHRER UL "Phding O gl EE ARl sREARE 1 Rlbodimer
of NhePBSRAE ihPMRIN, OBdseli gn Whitdpith¢ sinaentbperainceptalis casily
sequence show ng t he decodi ng side in accordance with
unberstandslelet i nvention; Fig. 5a is a detailed

illustration of the encoding principle in accordance

with the present invention; Fig. 5b is a detailed

Tﬂrbﬁg%[ AlhOReflcd BsGRARM 4l BEidtebRbenying dkoeinganhe same or
Wt e present invention;

similar components, units, or devices will be referenced by 'same reference

numerals for clarity purposes.

It shall be noted that the designations portable device and mobile device are used

synonymously throughout the description.

SHORT DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a further understanding of the
invention, and are incorporated in and constitute a part of this specification. The
drawings illustrate embodiments of the present invention and together with the

description serve to explain the principles of the invention. In the drawings,

Fig. 1 schematically illustrates an example block diagram for a portable CE

device embodied exemplarily on the basis of a cellular terminal device;

Fig. 2 is a general principle of scalable coding and decoding of video data
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Fig. 6 represents the encodi ng nodul e in accordance
Wi th the present invention show ng all conponents;

weige/189mnepr esent s the decodi ng nodul e i n accoPdamB®06/000648

with the present invention showing all conponents;

Fig. 8a shows an inplenmentatjon for encodi ng video

data, wherein each Dependencyl D receives an SPS; Fig.

8b shows an inplenentation for encodi ng video dat a,
wherein one certain SPS is used for coding in
accoactmmndingwth¢ btatehaf the edent i nvention. Even though the
invention is described above with reference to

enbodi ments according to the acconpanyi ng draw ngs, it

is chearst fadickhsy | heln st et Wi Cthedertdddiit Gide in
but Ft?ga c%n&ﬂﬁem%m% f@égﬁi}ohﬂsg\é/%égl ways ngthi n ther%t
scopeacafrdirve waitlp drededsent aivestiom t he f ol | owi ng

description of the various enbodi nents, reference is

made to the acconpanying draw ngs which forma part

t her , pafd - [ ' I {hleU IPRide in
vari S04SRk Y s pal Ryt Hionting e, Bbdoml g Bide

pr acthit€sdandd with thepresent identibnpd t hat ot her

enbodi nents may be utilized and structural and

functional nodifications may be nmade w thout departing
fro he.scope,qf. ' i r I 0d.e

sane Her & ahaco At LIRSS X ne CRELEKE pRfaRt P Caccordance
and Q@sictHeresunt iven@tber to simlar or like parts.

DETAI LED DESCRI PTI ON OF THE DRAW NGS Fig. 1 depicts a

typi cal nobil e device according to an enbodi nent of

e 87 SBs B BRo T 48, ARG B ghR ebordance
CoMMRBine &d Resent Iilliyeﬁﬂ@ﬂ;l d be noted that the present

invention i's not limted to this specific enbodi nent,

whi ch represents for the way of illustration one
ﬁDnE?FFéggg,F%gtesj@g{q méllat I 1r|1é Cnllct)é(ulg finegéoc%%anﬂsc@t &IithT&x% present

invention showing all components;

Fig. 7 represents the decoding module in accordance with the present

invention showing all components;

Fig. 8a shows an implementation for encoding video data, wherein each

DependencyID receives an SPS;

Fig. 8b shows an implementation for encoding video data, wherein one

certain SPS is used for coding in accordance with the present invention.

Even though the invention is described above with reference to embodiments
according to the accompanying drawings, it is clear that the invention is not
restricted thereto but it can be modified in several ways within the scope of the

appended claims.
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a (main) mcroprocessor or microcontroller 100 as wel |

as conponents associated with the m croprocessor
woanieriodlirng the operation of the nobile devi ceCTTB®8€000648

conmponents include a display controller 130 connecting

to a display nodule 135, a non-volatile nmenory 140, a

vol atil e nmenory 150 such as random access nenory

(RAM, an audio input/output (1/0O interface 160

connecting to a m crophone 161, a speaker 162 and/or a

headset 163, a keypad controller 170 connected to a

keypad 175 or keyboar any. auxili I, nput/ out put
Iy Fgollonie Risees 55 oL VASHO PP AR GHI Gt Pl to the
' : i i i h& A WhidiBIsHERE by wa
o AR i AR P e e AL PR Ther Y
omibidtatida wiageusd @nibedimeanmimivbithethevieventionoiney begrersiord. It is
and/ or may |ikew se comunj cate over a data ne r k
t@dtqnuaéerafywdpﬂwi@hﬂaﬁ@b gnLs ﬁ’é%WkE“@ﬁadwﬂﬁg‘ m%‘r‘“““al and
formof e. i Qjt I . : I Al e
gl ofy el oy R R R inE R AR e oS th
hvHEGA! SWhef@RL | fodsitle caanmal ntfeadriconauspstsergre used throughout
Typically the voice and/or data comunication is

dopeings edd viescripiioni to refer & simdlar o like partge| | ul ar

comruni cation interface subsystemin cooperation with
further conponents (see above) to a base station (BS)

or node B (not shown) being part of a radio access

network (RAN) of the infrastructure of the cellular
DETASEED DESCRIPITLION: OF dAH BIRAWINGIS nt er f ace

subsystem as depicted illustratively with reference to

Fig. 1 conprises the cellular interface 110, a digital
I%Fg?%e Ridh '9?1 fnbEIR dd¥le aBcdr8R@ t6edn EmBbdikacht off the present
t ansrrPtter X) 122, and one or nore |ocal
iaseitidmtTiesmobils det28 ldnshosmainl Big. tlhie capablgrfor sellwar data and

with one or npre puplic. land bi l.e netwar.ks (PLMNS). ,. .
itiee @@mwcaéiogﬁ-aﬁ? SB?‘H@&’@ e%&}hﬁ%%‘&r}%e‘{m’n %ot imited
%0 i 00 Bl t Rpkdentst Sl WRY 6 Mluskddon one
tgnwgggﬁygs&gglﬁ%ﬁ%nga%f% %lp‘énafls 125 fr om&t he * )
&RB&diMRht 6D 4 2dultiphcigdof ¢mbodihents: dhessobije device 10 includes
conmuni cation signals, the di it8I skgq?l processor .

4 PiDais) SBICHNTFOFBERr PIOMIGIaeQT) r 100 as well as components associated

with the microprocessor controlling the operation of the mobile device. These

components include a display controller 130 connecting to a display module 135, a
non-volatile memory 140, a volatile memory 150 such as a random access memory
(RAM), an audio input/output (I/O) interface 160 connecting to a microphone 161,
a speaker 162 and/or a headset 163, a keypad controller 170 connected to a keypad
175 or keyboard, any auxiliary input/output (I/O) interface 200, and a short-range
communications interface 180. Such a device also typically includes other device

subsystems shown generally at 190.

The mobile device 10 may communicate over a voice network and/or may likewise
communicate over a data network, such as any public land mobile networks

(PLMNs) in form of e.g. digital cellular networks, especially GSM (global system
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control signals 126 and transmtter control signa

127. For exanpl e, besides the nmodul ation and
wdenwdodiati on of the signals to be transm ttedpPanaB2006/000648

signal s received, respectively, the gain levels

applied to communi cation sigﬂals in the receiver (RX)

121 and transmtter (TX) 12Z2"may be adaptively

controlled through automatic gain control algorithns

i mpl emented in the digital signal processor (DSP) 120.

&t eobiler aommeinteationd nor AMMAISy Guiivenssl aoebite 4eleeopmunications
i npl emented.in the, digital signal processar (DSP),120 .
sysiers)-dBypice)lyp g/ iveyeng‘?cgo g egtiey dp rofﬂera&%d Ve 2 Al
tr ceiver he : i j i i
H%g%%%hﬁfé?igégg?héoug %gﬁéggﬁﬁﬁﬁ%éﬁggﬁékﬁgng?ﬁgfgmauon‘Nnh
fﬁr&l@a%lﬁ@plnems [Qsefé eﬂﬁﬁl lb)/tfﬁipbmdtaﬁiem (BS) for eqde B (1t shawaxbeing

a single local oscillator (LO 128 may be ed
pedrfiarnedicopcogss retieek (RAAS rﬁlfttz‘% o aFS&}lg‘}‘E‘% Ogﬁ“t? 9@4@&1 Whspwork.
RX 1. Alternat.ive [ hf£E nQf i
46, fotbdar pahGiBRANpH Galertcs b 4 s, SEEPHANANRRa Ay with
rbfeAdhe1ts SEig.nl \C6fnprised theegllulm, infehface d10) adidital wignal processor

| ocal oscillators 128 can be used to generate a

(PISI) 20t ¢ roteiver (R¥pIRA: Adransméirs(diPes 122 aadotih of Frore local
ant enna lepi cted.in Fl G £ (Y ] .
SEUEBRE LR LEPAEL S L o iof 85 L by BREBARs tand
HOME Rewssed (MLINS. STRI Bgidlt siphal Siroeskor qDISE) 120 sends

signal reception as well as transmssion. Information, .
commimicatidudsignist H 2doi toe thad tepasmitierf dlae i b#2 pad receives

icated t h [ . ' .
ETRRCHROBAAT 918 T dreenier gt p B8 fioh D atffbssine
c}ﬁnu&%&%&%@?h@,dth@%ﬁgﬂﬂ Sfnddl PRo&8EdrUl Y als&pesidgefor receiver

, such as™trequency band, conponent sel ection,

@awel sigubl 126tnd transinittdrecontpbnmmal 12poRot kxampleebesides the

network in which th bil e devi i S i
e o St H o e AR oo,

actiyatio [ - \ . .

ot A 8 6 ot QY G the recpiver (R3)
{0 ancE@hnfsntiat ONX) M2Z alay Weaidapidtalp chistrolhal/ thriwgnautomatic gain
conpl eted, the nmobile device 10 may then send %

cantwsil wiearshms impemenied it disitiah éxgaaragfosa% kg 20. Other

tarlerllrgjscgi%tef?1 con Qﬁlafgorﬁl\ﬁ%g éolﬂfd also be implemented in the digital signal

processor (DSP) 120 in order to provide more sophisticated control of the
transceiver 122. In case the mobile device 10 communications through the PLMN
occur at a single frequency or a closely-spaced set of frequencies, then a single
local oscillator (LO) 128 may be used in conjunction with the transmitter (TX) 122
and receiver (RX) 121. Alternatively, if different frequencies are utilized for voice/
data communications or transmission versus reception, then a plurality of local
oscillators 128 can be used to generate a plurality of corresponding frequencies.
Although the antenna 129 depicted in FIG. 1 or a diversity antenna system could
be used (not shown), the mobile device 10 could be used with a single antenna
structure for signal reception as well as transmission. Information, which includes

both voice and data information, is communicated to and from the cellular
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wirel ess network. Signals received by the antenna 129
fromthe wireless network are routed to the receiver
wa2dg6/1oitch provi des for such operations as si gaaiiB2006/000648
anplification, frequency down conversion, filtering,
channel sel ection, and anal 9 to digital conversion.
Anal og to digital conversion of a received signa
all ows nore conpl ex comuni cation functions, such as
di gi tal denodul ati on and decoding, to be perforned
intaffag tHevidi mistallink bptween thecdigitel signsmyrogessor (IASR) 120. The

el s o1 e cEUSRE et B, 1 R o Atshy e, component
s??%%fﬂ, %%aveg‘ri]’%veg, Plviil bBYchBRicht GpbRtheswdeRbs RERRE $@fhich

re then provided to the transmtter 122
tHeohoBilgdévike 100 anatenged bmupersicon, frequency up

conversion, filtering, anplification, and transm ssion
to the wireless network via the antenna 129. The

A;{jfegr c%%; ?g el nétv%ﬂrﬁrfé Atidh! 6F atfi¥tiohl Prodediifel, Fch may
o pe signated as evice platform ] o
AV O ORBS&iber idandpation heoduln(SIM)NZ1 bfequired dorbieigistration 1n

devi ce 10. QOperating system softwar, 49 used by the
cpliwlor ssovorks,chavs b&ﬁ@ﬁ@ﬁ?&’éﬂ%sﬁ% rabifedey 1%%?@ nugfen Send and
store such as 1t he. - vol a4 ' i Y
Bl R RS € OB R, ] SBlBover e
WAL Yethaok &ipils RAMIvedy aidatteniontddiiahi the wireleagaetwork

technol ogy, or "any conbination thereof. In addition to.
arheroufedr Bt ity reseivesn A4 owhighi Brovadast fos| 1ghogperatiens as signal

f . |1 hi cal : ) ‘
anlitoehe. Braithey sl SRR s R, DSl sl 368 analog
tgg(gg{téﬁ L6 drd16h udgalod R Hfgﬁ‘ﬂail tcun®drsiohobE heeetivedisigmat allows

I cation prograns or nodules, such as a )
nMOeC @oaTieN| catmonicstidt vinetiensp| susht apndigiizl demgdudation and
conmuni cat i on software applicatipn. 14 an._or.gathd#e
drsading, (tﬁd{e gﬁlgm%? gsingthe %g?Pﬁgngllgfocggﬁr V\g?gel;) 120. In a
Syl ?nagqﬂgl& gélﬁmo bd BeREnRAULARe HefyvekesdtRcdyed, icluding
processor 00 and provide a high-level interface
Betuaaon andatodihg} foe exaiiples byehe ckigitd sigm! preceassisi(DSP) 120
device 10. This interface tytPi ca2I I¥ igcl. up%s a .
apdapts then pvidade the transmitter 122 for digital o ahalog conversion,

frequency up conversion, filtering, amplification, and transmission to the wireless

network via the antenna 129.

The microprocessor / microcontroller (uC) 110, which may also be designated as a
device platform microprocessor, manages the functions of the mobile device 10.
Operating system software 149 used by the processor 110 is preferably stored in a
persistent store such as the non-volatile memory 140, which may be implemented,
for example, as a Flash memory, battery backed-up RAM, any other non-volatile
storage technology, or any combination thereof. In addition to the operating
system 149, which controls low-level functions as well as (graphical) basic user
interface functions of the mobile device 10, the non-volatile memory 140 includes

a plurality of high-level software application programs or modules, such as a voice
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provided through the display 135 controlled by a
di splay controller 130 and input/output conponents
wonroosiided7t hr ough a keypad 175 connected vi a aPKEYRRA6/000648
controller 170 to the processor 100, an auxiliary
i nput/output (I/0O interfac 2200, and/ or a short-range
(SR) conmuni cati on interfacg 180. The auxiliary I/0O
interface 200 conprises especially a USB (universa
serial bus) interface, serial interface, MVC
c¢muinicatitna sofmdye i apdichtioe A4 reel dated commBmgation software

t echnol / dard
OR300 AL AP PO ST SR 0y R &f Shfiware
da‘ﬁlé gﬁ&t f( ?R&@Uﬁbﬁﬁfeg Offel éﬁe%ﬁfe@csynimé Brocassordio0 and

requ ncy | ow- power interface including
pRSAEE iaahigh-MdNntarface | swedmaatsearafathnenabilk dewied 10 and the

Bl uet oot h t t echn

ik e O e Sl B SRS e Bl componen
LN chno r

e e e

igharend doeeunehamrovided chrotighcr k@,tpadnl ’ZSsccmnEaliedabdl @ keypad
fromthe Institute of Electrical, and El ectro

can‘goH@reI%O tovBhrecroeessox haD.ARPFERTY InPY/ YRt aéfgii%&% 200,
V\glglcﬁl‘?(?rét %]I%gzz i) ({Om ﬁnﬁgt%ﬂ‘ bfe? e{cgn 186“ %@aﬁﬁxﬁ%@ /0

ne or nore In aces support

iRIRELa0E 200N Sorhpridel/ e@?@dﬂﬂly b 'USBf @@éverea fmﬂhbbus381naal&ce serial
conmuni cation interface technol ogi es, respectivel

1ﬂ’ﬂeefaoger MM sgtsul@medsﬂoe&af dc d@‘ﬁf@ée softdyariglated  interface
cations ts
TR B

c{?ﬁﬂﬁﬁ’lﬁb?ﬁ&? Bis f@%ﬁﬁélﬁ?ﬁtwﬁé&é‘é the élf&i ﬁﬂigetc@ﬁuﬁlmlti’[ﬁ)n interface

asis o di rect” random access menory) technol o
they bbastalio c&muamqyo(RF)l\hmepwm; mtgtf@qeweaal shiestally %AN

|
(hefabess 156 ot B teﬁﬁﬁeﬁlﬁﬁf’y ;I erguE i Sdinplagy or an
ROA (g%nfrgr%ﬂt &l céslg'g I]lﬂ@lg‘ 20! F@ MBWeﬂﬂeﬁﬁc@Tééhnology

eSS StOf age prefera et ac connected via the
rReftdd & Yleie‘i@shﬁdildréspe@aﬁp rbesnmiarstgodi &b dnclutle sinyulEdEHH 801 .xx

standard technology, which description is obtainable from the Institute of
Electrical and Electronics Engineers. Moreover, the auxiliary I/O interface 200 as
well as the short-range communication interface 180 may each represent one or
more interfaces supporting one or more input/output interface technologies and
communication interface technologies, respectively. The operating system, specific
device software applications or modules, or parts thereof, may be temporarily
loaded into a volatile store 150 such as a random access memory (typically
implemented on the basis of DRAM (direct random access memory) technology
for faster operation. Moreover, received communication signals may also be
temporarily stored to volatile memory 150, before permanently writing them to a
file system located in the non-volatile memory 140 or any mass storage preferably
detachably connected via the auxiliary I/O interface for storing data. It should be

understood that the components described above represent typical components of a
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understood that the conponents descri bed above
represent typical conponents of atraditional nobile
wdevic1e91h® enbodi ed herein in formof a cell ul aRCTPBZINE000648
The present invention is not limted to these specific
conponents and their inple gtation depicted nerely
for the way for illustration’and sake of conpl eteness.
An exenpl ary software application nodule of the nobile
device 10 is a personal information manager
tradifibhaladniobile plevided i O gnitddidduhereiroimifotny ofre celdilag phone. The

typically a caontact pmapager, cal endar.. a task nagek , .. .:
pesRenIL REVAo, 18uBR! ATBHF Lol P GPRENiCoFORIRagRr fad * their

execut ed by forO hRY €iIRGAEES thd hake of
HB%H?‘Blgﬁgagltog gf% B?ﬁég qrrggrléfsg fgévﬁlge% and1 may i nteract )
chplet&icber sof tware application nodul es. For instance,

interaction with the voi ce conmuni cati on software
application allows for managi ng phone calls, voice

Agrr)(i;li I S; lgtfg{{:?dofﬂ%%%fai@%%&% f&%ﬁuf@i dmkho egevice 10 is a personal

re application ena for

B AR HmBlS: & SpplitatitesgovidigePDACRctidMMBity indloding thhcally a
service), e-mail comunications and ot her dat SP 1
contacts masigens calthdarnon-1eell aeaneaciredist yihg ke opeh o Rprsonal.

. i d file. facili
Do mitaipgetis FRACIR, P 48 Rhicsie PO, TRAE By p8e0%0 the

GRHBRSRE SNthd GRebifOMedRbS1®t 6nd They alBidradty withr othet asoftware
cormuni cation with networks, e.g. via the cellular

abplieatfonc enoduibes. shar instanege inforastion cwithotei Hpisef gramugication

the auxiljary |/Q intgerface enables upl.pad, .dow:qa
saffiass neRligHIom ATBNE ok SRISE R < CalBncroifio MRS ., and

cation

isof#'ti%ﬁ 14t tRel48td eRmaRGEREatRY | ©EidtBChppIitionh enables for

ware applications that are configured to be .
BXEQIEEMS (forpmessgoretid), MM simidtiowdianspivies), e-mail
devi ces,  a si ngl e processor nmapnages_and cont [ Jls t he 140
epmananicationsy and opthef dekfe URBEAISSIOHEY 'O BANWBIU QNPT
dey fungtion f i erm@hiRng ©f data items on
IES%E%&’ plrgwgf)%F?%%%S’%t%&o{rov\%ggg%e? m)%%li: e d%r\?lgges. N
tE8 RBGiclihdluding particularly calendar entries, contacts etc. The ability for data
communication with networks, e.g. via the cellular interface, the short-range
communication interface, or the auxiliary I/O interface enables upload, download,

and synchronization via such networks.

The application modules 141 to 149 represent device functions or software
applications that are configured to be executed by the processor 100. In most
known mobile devices, a single processor manages and controls the overall
operation of the mobile device as well as all device functions and software
applications. Such a concept is applicable for today’s mobile devices. Especially
the implementation of enhanced multimedia functionalities includes for example
reproducing of video streaming applications, manipulating of digital images, and
video sequences captured by integrated or detachably connected digital camera

functionality but also gaming applications with sophisticated graphics drives the
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the inplenmentation of enhanced multinedia

functionalities includes for exanple reproducing of
weoiasaostir eam ng appl i cations, mani pul ating of pPATgB1086/000648

i mages, and vi deo sequences captured by integrated or

det achabl'y connected digitaH canera functionality but

al so gam ng applications wt i sophi sti cated graphics

drives therequirenment of conputational power. One way

to deal with the requirement for conputational power,
raduiemdna of mearpuaticnak goiver.t Oae peast to dedlvehithe rpaursnagmt for
for increasing c ut atj onal power i npl emrentd n
cBREIR G GPRI G NGRS 45 BSLRUSETY B A BLgar i Broblem for
20D h REGYA di ORPUGRAbIANinBO Wfwerfult i
n?%pﬁ(sg%@ n%&?é\lg %@lem eg&i’egdggeﬁ% nt prlgg essordrglc]?r ggd universal
p\t\%ﬂdéibrl Sor%s.\/\/fﬁﬂﬂoﬂh’&’romppmfaﬂh dido| pgyidimg tdemptatiorBhepower is to
‘advant ages of several independent processqr. .cores can
iplamant divex €F ymejspindiepghdsat 5370%%6%*2 CQUES) WEHCR s t*‘h(‘e”eﬂ known
art . ereas a hver 0 i '

oo G Bibe et LAl MoBlRGRRsB LitcfERlATBACREr cores can
1P aamdliaZdy | précated Phe-thedecskilled if theti siti Wheteas ks unaversal

mul ti-processor arrangement may include gne. or nDrF .

prncassorsis| denignads S ArByHE oW B PBplicip eF idiffereat tasks without
racgessors, adapt f ' f

PiSRETRE oS R SE1c0 0, B SRS, B, FRRBHBESE prfifgoment

rﬁﬁ}p GRSIBAE Sond bPi MoRNnBRYdat Sro€sResi ahd Yore BPhbe specialized
evi ce such as nobile device 10, requires

ﬁr?mﬁoﬂsombtqd forc praslesting angrassfned tset &f daslise Npxgrtggless, the
of the conpopents.. In the follow ng. .th . .
IPRIGREREROIP| FoVEF PR SEOTs St PhE Ak o PLORELH mopile device
dudh SArALhIRN d9fice@ddl LiRARL tHIRSRRBO s 6OmBRetd Bh@ sdphisticated re-
exi sting processing device inplenentation enabling the
dusigsofthe obmprpantsi ve conpl et e and sophi sti cat ed

redesi gn. The inventive concept will be described wth
reference to systemon-achip (SoC) design.

LN, U sy ORGPkl A Ao sl
Hieabirgifori Ifoaddisiongl eréuegdori éregriate canc lexptinguptocassing device
%&éﬁ%ﬁ%ﬁé&[eﬁ%ﬁgﬁ: 3?1@ ?Q%]its?ii)rrl] o%i g)!pteglsi’ve acr(])?rllpqgfe and sophisticated
redesign. The inventive concept will be described with reference to system-on-a-
chip (SoC) design. System-on-a-chip (SoC) is a concept of integrating at least
numerous (or all) components of a processing device into a single high-integrated
chip. Such a system-on-a-chip can contain digital, analog, mixed-signal, and often
radio-frequency functions — all on one chip. A typical processing device comprises
a number of integrated circuits that perform different tasks. These integrated
circuits may include especially microprocessor, memory, universal asynchronous
receiver-transmitters (UARTS), serial/parallel ports, direct memory access (DMA)
controllers, and the like. A universal asynchronous receiver-transmitter (UART)
translates between parallel bits of data and serial bits. The recent improvements in

semiconductor technology caused by very-large-scale integration (VLSI)

integrated circuits enable a significant growth in complexity, making it possible to
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radi o-frequency functions -all on one chip. A typica

processi ng device conprises a nunber of integrated
woiomuiot a7t hat performdifferent tasks. These PCT/IB2006/000648

integrated circuits may include especially

m croprocessor, nenory, universal asynchronous

receiver-transmtters (UART§ , seriall/parallel ports,

di rect nenory access (DMA) controllers, and the |iKke.

A uni versal asynchronous receiver-transmtter (UART) )
integmtd mmerobe tompangys af a systemtis asingle chipaNYith gsfprgnce to Fig.

bits. Th ' : ,
1y B 6 PB5 ORTOREM BYRTEr] i e CREPIEF 13U h 160, the memory

CQM'p%%nt'F NteGnAtAY, Shd 686 benRAGBF tefinfirMided 2OMMBOGIHAL 11D, can
In-conplexity, making it possible tointegrate nunerous

bednpgreat ®gofhenwsthsthe processorsiofghea sigriab chigywhich forms finally a
reference to&)i&g. 1, one or nore conponents thereof,
SEStgm-ema- PN’ ers 130 and 160, the menory

conmponents 150 and 140, and one or nore of the

interfaces 200, 180 and 110, can be integrated

Adigbidly, shidndevive 1 Beepsgred@Dh ianmadwle doabcatatilp entnding 105
forms finally a _system on-g_— chip, (Soc),. Additi.onal.l.y,
andidecedins dO6 18 videodair ppesading: A the MySafixe PReratian of Eﬁ/eepfesen"
.encodi ng, 10 n i [ I
iR B B0 S RodicoRsh 308 Rar Bl ally be
BY¥d eRRvevef, ddi@ deRidel00 isaiddpteddiel perfdb,vid€d datay encoding or
i ndividuall'y be used. However, said device 10 is

dedagingd respegtivvelnr Saig dedeq) Hatp dpavdvh geerivekdyyimepns of the

tively. id wi d '
rpig-aifnedie of #EodPake Y, AR FRE, BEMORTRRR any

i%ﬁ&%léétef riéanBivwithaf Yhd dB@ETER € storage nmeans
w thin the device 10. A very general principle of

(layered) scal abl e codi ng and decoding is shown in

Fig. 2, where by su ementin rther buil din [, .

Afvery@ensreL priogiels 6 RL%{@_% fﬁgla%ﬁi @qﬁ% APd od%B‘;&é‘E 185H8wn in

ﬁ%tze GBS B?@g%@):meﬁﬁ %rfﬁftﬁ&aﬁlﬁ_ldlﬂ@i%%cl@foﬁﬁé|iﬁ‘t|@hﬁediate—level
€fs can in |nC|pP be realized. The

@Eat(highﬁgmdaaly asdgpteal recmsgleltdnoarbitary eumber ef sqaladde tayers can

the base layer is_first generated b¥ definatiqy

mrgp}l@]@égsqeﬁ]g;e_d. [Fllilets[qgtlgt@g@ggﬂﬁé}&na resolution to be represented by

the base layer is first generated by decimation (preprocessing). In the subsequent

encoding stage, an appropriate setting of the quantizer will then lead to a certain

overall quality level of the base information.

The base-layer reconstruction is an approximation of all the higher layer resolution
levels and can be utilized in the decoding of the subsequent layers. The
midprocessing unit performs up-sampling of the next lower layer signal to the
subsequent layer’s resolution. Typically, preprocessing and midprocessing are
performed by decimation and interpolation throughout all stages, whereas the
particular action to be taken can be quite different depending on the dimension of
scalability, e.g., motion-compensated processing can be implemented for frame-

rate up-sampling in temporal scalability. The information is propagated from the
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encodi ng stage, an appropriate setting of the
guantizer will then lead to a certain overall quality
woevwl10oifi7t he base i nformati on. The base-| ayer PCT/IB2006/000648
reconstruction is an approxi mation of all the higher
| ayer resolution |levels and1§an be utilized in the
decodi ng of the subsequent I'dayers. The m dprocessi ng
unit perforns up-sanpling of the next |ower |ayer
signal to the subsequent |ayer's resolution. .
1okyqyi iatd the, highepresclation dayeasn both dining erending apé decoding. In all

performed hy deci mati.on and interpol ation throughout .
e ok agUeD i eBRTE her i R T AR By B pgtrains
irﬁ@SgeBebf UYht e dhd f&ueite SeReRdhE B ORyBHE villdseBsding ke to be

stalabr1ity, e.g., notion-conpénsated processing can
chefilptasidired Therbake layer andeanyp csmppdition fiom lagensshanld in the
_scalability. The information is propagated from
idanb coebe SHESORMEAT GG FESBF SRATGHE PUGBr O ITHIaPT HEF a0y

encodin . i | I ofy; T
VR PR M iy ipeeheig i vould b
SN St I hie NérscoldeP @ad dddrydeh sides aand r & clrifs ioffech vonBd siaegr. The

of hybrid video coding have to be carefuIL¥ )
peeistior o dhe bage-lyse infayaatiomavilnpowsrgo g HEnbe eie than it

| . lLd in the.i _ i . .
SIChE AP EpmsPmpElay AeRrofREEn el RISTEPH Beiitdiction. This
dé,%fg AEEFerialze B pRatid Onhbicotier atlthy Base lagéh ehidlswill implicitly

di fferent estimat es woul d be used at the encoder ar]bd
eefoonieliks iad singlealapiera coddrf at bef same ya) Bowevers asTihe base-layer

PRI
p%?féglﬁh%ﬁ&@ WwarANEEhdraRsRill 8O wse @lanoiveduldibé ke a single-layer

t1on. This does not penalize the operation of
doder.coder at the base layer, which will inplicitly
performlike a single-layer coder at the same rate;
however, as the base-layer information is used for

regl 0 Sifto x{g::l% in accordance with
IE)lgt g_sgﬁg\?%ﬁépgkﬁgoggp g%%ﬁgiafgﬂward ﬁ} g efthro gt es wll
the pesse inkaftiod. Rouh dpeeationah operagbos- B30k the segrence may be

Fig. 3 shows an operational sequence of .the enc&)di ng
staterh dCHis maycenrispend @y mstance fo the receiving of a video data stream

from a camera or the like. Said camera may be incorporated within the above
mentioned device 10. After obtaining S310 said video data stream the encoder may
generate or create, respectively the corresponding base layer (BL) and its
enhancement layers (EL), as shown according to the operational operation S320. It
is imaginable to implement only one EL but creating of more EL results in better

encoding and thereby further increased decoding quality.

After generating the base layer and also the enhancement layers an operation S330
follows corresponding to generating of the corresponding  dependency
identifications (DependencyID) of the BL and EL as well. The value of the

DependencyID will increase if more then one enhancement layer will be used.
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the present invention. In an operational operation

S300 the sequence may be started. This may correspond
woaoosimsitiance to the receiving of a video dat aPeTABANG/000648

froma canera or the like. Said camera nmay be

i ncorporated within the abo:ﬁ menti oned devi ce 10.

After obtaining S3 10 said video data streamthe

encoder may generate or create, respectively the

correspondi ng base layer (BL) and its enhancenent

| ayers (EL), as shown according to the operational

tio _ 1t is.inaginable to | |
Ik pgerogPe R dPrging BE ety SRt PERneRE skt (1) for
i0o£ 064 A% LagE{)Hﬁd alll REIdeAReRcHRGR Jayeds oivided, Ahtsin for a

generating t ase layer and al so the enhancenent
nhayer sofabasperatilemcSasnt lajerovf thor selegehddhy pagameters are

St g oL e correspond 18 SSRRIERY o gerion o
t]}mgérlee'sef‘n;][ I?ﬁve\{ﬂoﬂeorﬁ% ohd'SPYR ! fIQIr H&kfféreﬂlﬂl%lf&aaldyfld values

e€n onhe enhancenent ayer w e used.In an

&R IrOEFFERAR, endetimproperaipnt beeansesiedundant detaquidhberemoved.
paraneter set (SPS) faor each of said base.la

d .
Al dtrenimimezsnib S B Vgl SRl b Ut HRyRFOCHe RIS 330 Wil

umaer , of base or | t _ -
st 155 ePeifod € BARLFRP Y (K mcnt 1ARSEME @ optiona
ihfortaBon 106C M tiohg ve&oisher ity gikei are mpdtipdéxeatinreshltingein a bit

present invention only one SPS may be usgd f{%‘% .
stiefufag preencodep aidrondaja stream whichyis SQM seagy fof ECRLOgEsSINg.

encodi ng operation because redundant data will be
renoved. After determ ning said SPS which shall be

N%%d%q&gﬁo&nﬁﬂﬂ}vﬂ&he RPEAkioAS 30BN Will Soatet to 4mendiS890 and

operation the base | ayer and enhancenent |ayers arid
1ahy be opitarostbacconding teninew ikdrkomot ifdar instanse § neyraphadeo data
like are

Lok TIPSRl A3 LR, Bl g8 s e

fsine er?&§§§1] QhicH fnaplooco R&JAEd @90elolld QW stérBesaid data. The

operational sequence W cone to an end S390 and nm .
deodppiotes veitider nhanly describedewith teferenico o fig. 4 in thgdollowing.
i nstance a no raw vi deo data sequence is to be

encoded. However, said resulting encoded video data

lg'ltgr %aﬁ“ep’@éé an encoding operational sequence in accordance with the present
invention. After receiving of scalable encoded video data the operational sequence
starts S400. After obtaining S410 said encode video data, the base layer and the
corresponding one or more enhancement layers may be identified according the
operational operation S420. This means that the received and encoded video data
stream will be demultiplexed and accordingly divided in BL, and EL and
optionally additional information like motion vectors (MV) or the like. On the
basis of the received data stream the DependencyID will be detected and also the
sequence parameter set (SPS) which shall be used will be identified. In an
operational operation S450, decoding of said scalable encoded data will be
provided under consideration of the previously determined information: BL, SPS

and EL.
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be sent to a receiver which may be adapted to decode

or store said data. The decodi ng process will be
woeeansligodescri bed with reference to fig. 4 in POEIB2006/000648

followi ng. Fig. 4 depicts an encodi ng operationa

sequence in accordance with _ the present invention.

After receiving of scal abl e ¥8ncoded video data the

operati onal sequence starts S400. After obtaining S410

said encode video data, the base |layer and the

correspondi ng one or nore enhancenent Iayers may be
identified according t er |o

Ifrne Surthes QPSFRIANS @S %P%Cfeg'r g il oo 7 G acs%?&)mg to the
oﬁ%{agﬁﬁ'@%b la:&? aﬁ%‘fe‘éfa?ﬂeﬁ%%c@%ﬁccor di ngly dl vi ded

and optionally additi onal information
i ke notion vectors (MV) or the like. On the basis of

the received data streamt denc ID w |
Figtsecshews éh@pan% g Pl éﬁfﬂgﬁe &n S acﬁ%ﬁ%}‘ce with the
hich i
e L SR 5 sy i
Efé%edrltﬂ%ﬁer%éd tdoEigp lS@VThI@dmimleestmmﬁsn dsasathie oridesf data for

e previously deterni ned infornation: SPS(% nd .
@henatmg anétien eetosp avhieh g fﬂlfﬂéefn'éeé-‘&éiiiry tIRE SREPEIRg or picture

W qu[lg to end according to the operation S490 and
IPRLOYSE st arted i f necessary. Fig. 5a shows the

principle of the scal able encodi ng process in
accordance with the present invention. All proce33|n%
Tieey obigimmlipyidea ed;at@yls augedt f@ng@ﬁ@tmﬁ aRotign qlgctogs and also for

%glgl:'a%ltgg gtihvemuéaggr Eﬂ ﬁig 3%\%; er%nedl% eg é{{ﬁltah Otf enhancement
1&?&% @S ML CHhai@nicnt 'l'cﬁ@fs A AG %%%%h&raf&f 018 ﬂf@’ﬂasﬁwobﬂle original

cture inprovenent. original video data is used

\ﬁdéo gsineomtlienBL ramidi aiso ommﬂs oartle hhsip of Hre l@maétopni@hvered
t he base | ayer BL_and the corres d I I

o Pt FE R LI O e B e
%}e] oréaatrf? ﬁ&)%ieﬁ ! éolfﬂf»m&i‘ eret dcBivER/ WYthﬁi9 @héj é’éafi’abl@ Bncoded

124 d al S0 option e basSis of
Vidt® ﬁﬂfﬁtsh@ﬂrnde |peﬂ©["mq)1cture improvement or the llke on the decoder side.

Each BL or EL is provided with a DependencyID and with an SPS. In accordance
with the inventive operation of the present invention the encoder first determine
SPSs to be used and checks if the SPS parameters of any subset of all the base
layers and enhancement layers are substantially equal and will use only one SPS

for encoding of the subset of layers to avoid redundant further data traffic. Fig. 5a
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by the notion vectors. For further processing it is
i magi nabl e that the notion vectors are al so encoded or
woaodsimeid; respectively within the scal abl e eneotdas2006/000648
video data streamto performpicture inprovement or
the like on the decoder side. Each BL or EL is
provi ded with a Dependencyl El) and with an SPS. In
accordance with the inventive operation of the present
invention the encoder first determ ne SPSs to be used .
slasidls ahgasisiblé ietailed SR qlimanevttlse sfalahly engpdiog wpdale 105 in
t he base | ayers and enhancement | ayers are
aeeqmdangetwish the negseat IEAUAR| | use only one SPS for
encodi ng of the subset of |ayers to avoid redundant
further data traffic. Fig. 5ashows a possible detail ed

Fesr il uBiRite®h debedes &flsabiableathcodidrgidom daiaelnmﬁondlance with the
accordance with the present invention.

g.
préseusimanten & igeSbden RﬁSSl@@aPI&BP@HES‘% 068k reing gogiole 106
or dance nvention. Fig. 5bis a
aﬂg@g& B“%ﬁﬁﬁﬁwhép ?dg g%é%lng nodul e 106 adapt ed
to process scal abl e encode video data. Actually, the

nodul e for determ ning the a&groprl ate SPS is not
Awedby the morbild fondiiegmisiing the appropsiaieedBR ds gt tisgded on the

d(e?gé: glg{]sgﬁl S dﬁﬂa E(F):Ledet o%%lgekg%(??gl\ﬁ:goaﬁ% ef"&“@e rsai{Q %f completeness

ence to

the Qefefmifing h‘ﬂ)dfufér ﬁ@ﬂéd)%cﬁﬂi WithGBfeRiReits figmes Sbnlnaformation on

prcture |t I's signaled by referencing its IDin the
WllnehLSRS pausedeines pittre itng sigheledibyt weferepeing itst B g dge picture

IDis further referenced in the ader,
Resameicn £k BB Hhe R/EE PRIREIT: éeﬁb d¢ &%‘gﬁ? ’Eeﬁ%fen"e‘f Fthe stice
IP%Hg]pdencyld s and the BL streamare identified which
I's Synbolized by a denultiplexer DEMJX. The achi eved
data streans are now ready for further processi ng
rovi ded b¥ t he correspondln

‘e borier lEmeasotred i ot o o dih DeprsieaEpy send (o BL
%Féégg\%gé l@%}t@ie (g&sﬁ{alqg lerS g‘i g@ r deco@ A% SEMRUR. The
DEERVedi Bstat Qrdabs dﬁeﬁ@oﬁp&ddlyefoieﬁmﬂﬁr mbo&ssd@ pproget by the
corresponding EL-Decoder and the BL-decoder. Each of the depicted modules is
adapted to interact with each other if needed. The motion vectors are available and
shall be used for decoding. According to the used SPS the decoder provides proper

decoding resulting in scalable decoded video data.

It is also imaginable that the BL data stream will also be provided as a separate
data stream for a certain implementation. The BL data, which is also decoded, may

be used if problems within the decoding procedure of the EL’s were detected.

Fig. 6 represents the encoding module in accordance with the present invention
showing all components needed for encoding. Said module for scalable encoding
105 of video data, comprises: a component for obtaining 610 said video data, a

component for generating 620 a base layer based on said obtained video data, a
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decoding resulting in scal able decoded video data. It

is also imagi nable that the BL data streamw || al so
woeopriovilded as a separate data stream for a CceCTABI06/000648

i mpl ementation. The BL data, which is al so decoded,

may be used if problens within the decodi ng procedure

of the EL's were detected. FIg. 6 represents the

encodi ng nodul e in accordance with the present

i nventi on showi ng all conponents needed for encog
ccapahand dl gerfevatingc6d hip Ree inerynumben pf GorIeHoadg Kcalable

t. . f {
R A e L A {fonent o
a%0846" ai g &'P&éi‘i'c? %’eﬂ‘fifﬂ:ﬁﬁoﬂ DaperricasAD)efol eﬁcﬂf of said base
gener I ng 63 a predeterm ned nunber of correspondi ng

oss Cailalabememh daypese said alependdnsy e idaptificationsy i paingd suhscquent

rcleises é%éé’c?f?lge A SqeatinE 1oF GESETNE T ieofosgaaf o ence
g%h%t@rasse% E'f&ﬁggtﬁinﬁpgalh DHBE Dr hBhRLARRENSKRAE Ywherein for a

ntlflc avi ng subsequent reference nuner al s,
nﬂnfb@fmﬁn©aﬁe foar elemeememi tayeBSAf tthe sedegiedtSREe parameters are
sequence paraneter set for, each ofng i d base

sebtanitediyesaual, Hpbr gne She ohieds e cimpgiond Pormadfe 660 said
bg%‘g gg%?e alg léa"ilg eérﬁﬁahé%rﬁ%l‘ﬁ fa?‘e %gd u§%§s BAH aPRh&dtiv e sE€quence

Yy equa n and a
pAFUFRABESHE. for encodi ng 660 sai d base Iayer and said
enhancenent | ayers by using said respective sequence

parameter set. Fig. 7 represents the decoding nodul e

ﬁé,cgn%%%&rqg% %gléedg c}dgr?ge ggrd%%em a&%\glﬁéﬁ osgltﬁ h[ﬁ%"‘gﬁ’&eﬁjc linvention
sHEGAE RY dQap mlt@%@deﬁnf@da@bwmgeosaat mpdulenfori dewding 105

conponent for obt ai ning 710 said encoded vi deo data, %
scaleblenentodedr vidde ndatd,y ogpriss: # sempopefeforapfaing 710 said

cheesis vidba Suts” ESBORET b g vaRs 10 P B BRARES Blaraty of
gﬂéénfxérﬁ %}} ?Qwﬁtﬁﬁpﬁt‘?@ eRCodePlvidy dRR G cohpsirnt for detecting 730

ancement” Tayers, said dependency i dent i fications

dﬂaéﬁeﬁgeﬁd}bﬁieﬂuﬁmtlmle(ﬂ]npenwcgqul eachof saigrengncement layers,
said dependency identifications having subsequent reference numerals and for at
least two layers with different said dependency identifications a same SPS may be
used, and a component for decoding 740 said base layer and said decoded

enhancement layers by using said used sequence parameter set.

Both modules 105 and 106 may be implemented as software modules or hardware

modules or the like.

The figures 8a and 8b illustrate the main difference between the scalable encoding
method of the state of the art and the method in accordance with the present
invention operation. Fig. 8a shows that each DependencyID corresponding to the
base layer and the plurality of enhancement layers is provided with an individual

sequence parameter set SPS. In opposition to that the encoding method in
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| east two layers with different said dependency
identifications a sanme SPS nay be used, and a
woaopanent for decoding 740 said base | ayer an@#CTaBZ06/000648
decoded enhancenent |ayers by using said used sequence
paraneter set. Both nodul es,105 and 106 may be
i npl emented as software noddles or hardware nodul es or
the like. The figures 8a and 8b illustrate the main
di fference between the scal abl e encodi ng nethod of the
acbadancofwithdhepresanidinyetiors dlefeatsi if the sequsane Pataugicy sts for

resent inventian operation., Fig. oWsqt hat ;
d%@ﬁ%lﬁgléﬁﬁ?ﬂ‘%nﬁ % 8150 Rl ga?]tdouﬁegeoﬁgs% %grﬁgncé) %?r% In this
e 1@!051§?Y§P§ 168 RAOE RFRALodiAY OF 8ll iffe @ilRVteRentaydrs.an
I'ndi vi dual sequence parameter set SPS. In opposition
to that the encodi ng nethod i naccordance with the
present invention defects .if.the seguenc r .
e dhpesh dPe reraRonospuraEhe oK SPEF dEhaRRsn bibgdiments
finB" 00 drdWinkll & RXEER! ehaAnthy P&utiod % not
a%%%%“@bﬁ)?ﬁ%@ggﬁgﬁgghgglrthekénhancenent | ayers. Even
résaacted théretd bueittdaarbd modifiedr inbsaverd ovayswivithinr thieescepe of the
to enmbodinments according to the acconpanyi ng draw ngs,
apperidedeladgs. t hat the invention is not restricted
thereto but it can be nodified in several ways within
the scope of the appended clains.Cains 1. Method for
encodi ng video data, the nethod conprising: -

obtai ning said video data; - generating a base | ayer
based on sai d obtained video data, the base |ayer
conprising at |east one picture, - generating at | east

one enhancenent | ayer based on sai d obtained video
data, the at | east one enhancenent |ayer conprising at
| east one picture, - generating a dependency
identifier (DependencyED) for each of said base and
said at | east one enhancenent |ayer, each DependencyED
bei ng
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associated with a reference nunber; - determning a
respecti ve sequence paraneter set (SPS) for each of

wealw/oene | ayer and said at | east one enhanceRremiaB2006/000648

| ayer having di fferent Dependency!) val ues, wherein
for a nunber of base and enhgncenent | ayers havi ng SPS
paraneters substantially thé“sane, using one SPS; and
- encodi ng said base |layer and said at |east one
enhancenent | ayer by using determ ned SPS' s. 2. Method
according to claim1, wherein generating of said base
| ayer and said at | east ong,enhancenent |ayer is based
on notion information mﬁthﬁﬁnggid vi deo data, said
noti on informati on being provided by a notion
estimati on process. 3. Method according to claim1 or
2, wherein said sequence paraneter set (SPS) conprises

an SPS identifier, sajd SPS.identifier being referred
byl-piNgthp %§5W€WéP%W%%89mPJPFH5$h FRRES S n a slice
header . _4piahifeih@didcesamedi ng to anyone of the
precedi ng clains, wherein said s[3))e£endencyl Ds for at

| east t wgemdratingea hassupyesbasedi an $sid ebteingdrvidgeadaid, thehase layer
one enhancenent ggég% ar e HQe sane. 5. A met hod of
anyone SPMPHETBA CRGPE S ns, wherein said SPS

further . cepRbaiiges: Rbstlcdashharement laher Bisod pncaiipsbtsined video
profile information, |level infaormation, chro f or mat

i nf or matitenthest terstrane gnbancemery v COMPHNGSHAF O@F gifture,
i nf or mat i gn. §

= ; adRERE! e?ﬁ@x# 2 RaQASEsaid base
vi deo dat® ?er%o%%é&%geécﬁeld%gerglt@g%s 0 cfg)?ﬂ-))eobt aining
sai d engpdegidigderadab® enhirdemtnt Yiyeg eadha$epbrdeseylD being
and at |east one enhancenment |ayer within said encoded
vi deo dasspciated with a reference number;
- determining a respective sequence parameter set (SPS) for each of said
base layer and said at least one enhancement layer having different
DependencyID values, wherein for a number of base and enhancement
layers having SPS parameters substantially the same, using one SPS; and
- encoding said base layer and said at least one enhancement layer by using

determined SPS’s.

2. Method according to claim 1, wherein generating of said base layer and said at
Jeast one enhancement layer is based on motion information within said video

data, said motion information being provided by a motion estimation process.

3. Method according to claim 1 or 2, wherein said sequence parameter set (SPS)
comprises an SPS identifier, said SPS identifier being referred by picture

parameter set further referred in a slice header.

4. A method according to anyone of the preceding claims, wherein said
DependencyID’s for at least two of the group of said base layer and at least

one enhancement layer are the same.
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detecting a dependency identification (Dependencyl D)
for each of said base and enhancenent | ayers, said

wdepwndency i dentifications having reference nBOEABI086/000648

and for a nunmber of base and enhancenent | ayers having
SPS paraneters substantiallyzghe same one sequence
paraneter set (SPS) is used; "and - decodi ng sai d base
| ayer and said at | east one decoded enhancenent | ayers
by using each of said determ ned sequence paraneter
sets (SPS). 7. A device, operative according to a

met.hod as..cl,aj ' e one:..of . ;
clal rr‘g 1= %{Od8{)P§\g%dél\% i gitet ﬂeo getrcg{ﬁ? eaglcr:% 6r&]| n%ﬁ‘t?%d?(gcéps further
met hagnasises ai rresbt ione neft thedgrobipi confpristhg  Arceifs tieforhation, level

supporting data transm ssion, qperative accordi to

met hdalosmatip, shigma fogpat) lagg?ia ﬁ%&»dﬂ%f%ef SIZR énf:?\‘é‘{‘?r}god‘ and" frame
cl ai ng, irﬁom]t%iorﬁa‘ data transm ssion system i ncluding

at | east one

evice as in claim7 and one device as in
claim8.11. A conputer program product conprising a

conput er. readabl e st orage ruct ur,e, enhodyi.ng conput er

pr 8gr Meihasd oF hdewsing cca t?c LﬁniCBﬂe‘by""l:geBo%%t e‘l“orrrlri)lj’rlsmg the
proce ;?e%ti&%séfed by an el ectronic device, wherein said
conput'er program code conprises instructions for

per f or m-ngokbtaifhg e4ld @ncatedivided datany one of cl ai ns

1-5. 12. A conputer program product conprising a

conput er r BieatBIBE & basadeyesandatUpsst S RRESTR N A within

program code .t her eon .for ecution by a conputer
processor ﬁ%gtegﬁo‘geglvé{i]eooeﬁi%%’t roni c device, wherein said

conput er. pﬂ@lﬁ&ﬁ'ﬂ% a0dtpehdeney | idestifiesionu@dpenderfoyiD) for each of
performng a nmethod according to claim®6. . ) )
said base and enhancement layers, said dependency identifications
having reference numerals, and for a number of base and
enhancement layers having SPS parameters substantially the same
one sequence parameter set (SPS) is used; and
- decoding said base layer and said at least one decoded enhancement

layers by using each of said determined sequence parameter sets

(SPS).

7. A device, operative according to a method as claimed in at least anyone of

the method claims 1-5.
8. A device, operative according to a method as claimed in method claim 6.

9. A system for supporting data transmission, operative according to a

method as claimed in at least anyone of the method claims 1-6.

10. A data transmission system, including at least one device as in claim 7 and

one device as in claim 8.
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13. A conputer data signal enbodied in a carrier wave
and representing instructions, which when executed by

wea enoesor cause the operati ons of anyone of PCIEB2006/000648

preceding nethod clains 1 to 6 to be carried out. 14.
Modul e for scal abl e encodin92£105) of video dat a,
conprising at |east: a conpohent for obtaining (610)
said video data; - a conponent for generating (620) a
base | ayer based on said obtained video data; a
conmponent for generating (630) at |east one

| 2 © _ ]
_(e: 2 ﬁgg‘%:cﬁ?ﬁﬁué?ra g’rg%a?lggfo:ﬁigg{( %ﬂ)&@‘ss&hg g%éﬁlg@ﬁeggéif&aﬂ[eestoragg
| dent dthickae! iibddyaeasipnay bgﬁ@lﬁ cédethetdonsfor exdragion by a

and enhancenent [ayers, each dependencyl D being
assocéanpetenprdeessor bpeed hy en slasbonic deviesaydigegin spigrcomputer

determ ni n 50) the r.espective seqpence paranefer .
Sot *(iodyat spdg ZhmbpFes R Hany T RS R HER Soraing to
enhan&%ngﬁg of Q¥phs1xavi ng different Dependencyl D

val ues,” wherein for a nunber of base and enhancenent

| ayers havi ng SPSparaneters substantially the sane,

usi.ng one SPS; and a cojrponent .f.or encodin sai d
bade R ERPU P R RO R UG M AR R SRR
usi ng . Mggéﬁj JYeTeToNM

scal aﬁ)ﬁéf@{}{%ﬁ@%ﬁ%@%ﬂ}aﬁyf orrp:?iozskl@ﬁngaEj at | egg?éu%fagﬁ)by :
conposanpufed pradessur hiosgd by bi)elsaromiedeacke dvhereie saidlatomputer
a conmponent for identifying (720) a hase |ayer. apd at .

| east PEIZEARAOLR COMPHESY BFERCtigns ApHPLioring & GeROY pefdeding to
dat a;  [aift cOMponent for detecting (730) a dependency
ident|%1cafion

13. A computer data signal embodied in a carrier wave and representing
instructions, which when executed by a processor cause the operations of

anyone of the preceding method claims 1 to 6 to be carried out.

14. Module for scalable encoding (105) of video data, comprising at least:

- a component for obtaining (610) said video data;

a component for generating (620) a base layer based on said

obtained video data;

- a component for generating (630) at least one enhancement layer
comprising at least one picture,

- a component for generating (640) a dependency identification
(DependencyID) for each of said base and enhancement layers, each
dependencyID being associated with a reference number;

- a component for determining (650) the respective sequence

parameter set (SPS) for each of said base and said at least one

enhancement layers having different DependencyID values, wherein

for a number of base and enhancement layers having SPS



(Dependencyl D) for said at | east one enhancenent
| ayer, said dependency identifications having
woebmriesiae nunerals and for at |east two | ayer BCWiIBI006/000648
di fferent said dependency identifications a same SPS
i s used; and - a conponent fgk decoding (740) said
base | ayer and sai d decoded enhancenent | ayers by
usi ng sai d used sequence paraneter set.

parameters substantially the same, using one SPS; and
- a component for encoding (660) said base layer and said at least one

enhancement layer by using determined SPS’s.

5 15. Module for decoding (105) scalable encoded video data, comprising at
least:
- a component for obtaining (710) said encoded video data;
- a component for identifying (720) a base layer and at least one
enhancement layer within said encoded video data;

10 - a component for detecting (730) a dependency identification
(DependencyID) for said at least one enhancement layer, said
dependency identifications having reference numerals and for at
least two layers with different said dependency identifications a
same SPS is used; and

15 - a component for decoding (740) said base layer and said decoded

enhancement layers by using said used sequence parameter set.



