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WO 2006/109117 PCF/1B2006/000648 Method, Device and System for
effectively coding and decoding of video data 5 FIELD OF THE
INVENTION The present invention relates to the field of video encodin

W&%@%@@%‘iﬁg, and more specifically to scalable video data%g’%%%ﬂ 89%?

BACKGROUND OF THE INVENTION Conventional video coding
standards (e.g. MPEG-1, H.261/263/264) incorporate motion estimation
and motion compensation to remove temporal redundancies 15 between
video frames. These concepts are very familiar for skilled readers with a

basic understifeihgdbfRediss aodifysienyianetbcHydE sedHe in detail.
The working draft 1.0 of thessealahigL¥iqpgionda-264/AVC [1] currently
enables coding of multiple scalable layers with different values of
dependency 20 identifications (Dependencyld). Accordingly each layer
comprises a dependency identification and, for a coded video sequence,
ectively a certain sequence parameter set (SPS). A coded video

) | JEHSIENVENLESBSsive 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 25 yse
Rbsr peserstBIY satiSi nER RO P phe s tha DREBLRRETIE A8 °8f§d§é%= and
];{!ge%gﬂgggg}p@rmgﬁé seldpeludesamengother 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 30
according to the present state of the art. First, if a scalable presentation
point with  CONFIRMATION COPY WO 2006/109117
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Conventional video coding standards {e.g. MPEG-1, H.261/263/264) incorporate
motion estimation and motion compensation to remove temporal redundancies
between video frames. These concepts are very familiar for skilled readers with 2

basic understanding of video coding, and will not be described in detail.

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 nmext 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
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Dependencyld equal to 7 is desired, and all the lower layers with
Dependencyld equal to O to 6 are required, then at least 8 sequence
“parameter sets have to be transmitted for the presentation or decodin%,
&@Pgﬂ@ﬁ%%spectively. However, if no SPS parameters otREr (A HHE 648
seq parameter_id need to be changed which is 5 possible if the spatial
resolutions equal for all layers, then tRose certain and substantially
identical SPSs are actually redundantly transmitted. Since SPSs are
typically transmitted in the session beginning in a reliable and out-of-band

Deyendeseyidornuakion dddesienaatall dbaderaidaeeratifisemnanagyid
g@%%’ 0 TUS. LBGISRSRS AMAUR! ofAaie o heReNbaNeARSIaRE kave to be

ssion setup delay, which is 10 unwanted for the end user experience. A,

genpniitels Se Hiagesealatsy 6IdeR e FRPLE MR EMERAEY THEWever if
mexFBU- ALpbealniiah SRS 32-thaiscalnhie presenaigndoiich is

with Dependencyld equal to 7 is desired, and all the lower layers with,

Dssiiviel dAGHID Bitial tEEePTEIs saBae el %S Bee RSt othig thand
lRyetis)iof eaghvialies oD are neeAty deamar Mayeraiaiastaan|gidcS BBSs are

variations. Therefore the flexibility and possibly alsp _codin efﬂmg%%}/l Asway,

owieRSY Sevnsmaiides 15 g SSUPERAHIIBRILSUIGHER BreR S

%Egﬁﬂ@ﬁ A RRALLERG RV e heessiomheoddseiadius piablesused. Thus,
However, during a video transport session SPS updatin

iy ... .
SRRTSES ORI A58 50 BY 155 BYNE S9REFT oAt VORI gich i

ypdated SESianehihass Mok imits. 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.
SUMMAR Y Qi 2k NMERKT O Nekvipd imanisdif gheffrrsent Mveniodmumn
seek to provide a methodology, a devjce, agd a system f%)r em%eentéxdem T
aREBRRh G ORI, Tedpelidely OSBRSS RRE B oV P 4
reguiioner prekipats fidhe! saiecsidhapetandipDyidadardieetvel to 0 to 6
Ca(;'gI?egq%i\llrggIgi’igenr?g%rx]fg?ang%ec%ding the layer(s) of each value of Dependencyld
may have at most only 4 SPS variations. Therefore the flexibility and pessibly also
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.



In a first aspect of the invention, there is provided a method comprising:
encoding video into a scalable bitstream by generating a plurality of
enhancement layers; generating dgpendency identifiers for said plurality
of enhancement layers; encoding enhancement layers having different
dependency identifiers from said plurality of enhancement layers using a
SUMBSEgReNGE parametensefcand providing said sequence parameter set in
the scalable bitstream. In a second aspect of the invention, there is
provided a method comprising: decoding an encoded scalable video

Emboliisésanbmeesriving i@@ﬁkﬁ@ﬁ%&ﬁ(e{mﬁﬂﬁﬁaéegtdﬁm@Jr&gv, gngeded and a

scalable video bitstream; decoding dependency identifiers for said plurality
systerg Qi RE RN e TSRS recSRARG AL IS RITER Pararhisfe ozaroamgs the above
menti0REOPRG RARABEeRERb Ay rhbavinshdifRseit depeRERBEYINRIIHE Svoiding
om_ said plurality of enhancement layers using the parameter values

tfre said sequence parameter set. In a third aspect of the invention,
there is provided an encoder, operative according to a method of
ncoding video into a scalable bitstream as disclosed abagve. In a fourth

In a FSERREEH HlHRNERHE T ite Ss bROOHIGE A JBE LS OPBRIIE SEcBriggideo
into dosealahdthbisataecodingramnangogded sehlable \dalem itstiganyass; generating

isclosed ve. In a fifth aspect of the invention, there is prqvided a
deperggiis ?ﬁf%%%ffaﬁﬁfpﬁ%l u%kaéllmp?émﬁﬁlss?ﬁ%ﬁt&YFéﬁdaﬁa ggaancement
layersstructyrel €fabadying chmpuidepitgramendaidhategiicfasfexecuiiomdy ayers
ushv%osrn(glytgcr 6¢:>r01§:aesstorﬂ, Wther%in sai .corggl%]ter (gro%ram code comprises abl

& SHUCI SR TR BErforMing a Thet d8eoten doaing vidaB MG L st M scalavle
bitstrdaitstream as disclosed above. 3a In a sixth aspect of the invention, there
is provided a computer program product comprising a computer readable
storage structure embodying computer program code thereon for
In & sexenlitiopebyd Somputetiprodessar, pvherdid saicktoch putepiriograiacodde an

encodRTBLIEGR. NRHKLCHARRIRL ASTTRLNG,R elfiod:Rf AP OHRANSP RS from
scalable video bitstream as ‘disclosed™above.
encoded scalable video bitstream; decoding dependency identifiers for said plurality of

f
redun

enhancement layers; receiving a sequence parameter set; and decoding enhancement
layers having different dependency identifiers from said plurality of enhancement layers

using the parameter values from the said sequence parameter set.

In a third aspect of the invention, there is provided an encoder, operative according to a

method of encoding video into a scalable bitstream as disclosed above.

In a fourth aspect of the invention, there is provided a decoder, operative according to a

method of decoding an encoded scalable video bitstream as disclosed above.

In a fifth aspect of the invention, there is provided a computer program product
comprising a computer readable storage structure embodying computer program code
thereon for execution by a computer processor, wherein said compuier program code
comprises instructions for performing a method of encoding video into a scalable

bitstream as disclosed above.



In a seventh aspect of the invention, there is provided an apparatus
comprising: a base layer encoder for generating a base layer based on a
video signal; and an enhancementlayer encoder for generating a plurality
of enhancement layers comprising a first enhancement layer and a
second enhancement layer based on the video signal and the base layer;

In a 9BREratRG.A frstidersndensy iﬁk%rgifker;B%V%a@fiastc%ﬁ{m&ee%\%guﬁy roduct

and a second dependency identifier for said second enhancement layer,
compiifiagetn tHERESHGdRbeHEREY HBKRS: RrdipyEs fompHier fibseeram code

theredHPREINGRACY IFE RIS - RIRHTNINTIRG: & BB AHBBRE P UAMEIBHRRL S8 AP ode

said first enhancement layer and said second enhancement layer; and

compPEsRHHNGSHRPfirk RiRiEd Rt At IR BNE dasedivacHy cretdsdcisriable video

bitstrd@yes<Qy sBgisagveequence parameter set. In an eighth aspect of the
invention, there is provided an apparatus comprising: a base layer

decoder for decoding a base layer of the encoded scalable video

Ina s}éiststf@amp@ﬁd)ﬁfﬂh@ﬂb@ﬂﬁ%ﬂ]&ﬁbf@){gfﬁ@ﬁ@d@@@%@%ﬂ%%@lﬂ'ﬂﬁﬂ@{ Af base
enhapcement layers from encoded scalable video bitstream; decoding

layer RHISERE PRI S BrSalt BIUPATRY O EnkdreensBAl 1aYeRR reteRARgent
layer aesasiiience parasmelag S@t;p@ﬁldld?C@ﬂi@@kﬁﬂbéﬁ@ﬁ{?ﬁﬁﬁ]ﬂ@@fmﬁ}%{%@ a first
different dependency identifiers from said plurality of enhancement layers
crhan QR GG OB RS CAtF SEREAL bR eLgne the s
layer;Agaonding ta divet edepapleremboditfant ff theiprasantinyentiveronerationd a
the constraint .that.a sequence parameter set (SPS) is activated, for each
secon R ScHONAT T SO SEIRABRS R SPETS Reliratghond
dependahewhémitlisméeediferdnnev seduerics: idanlydargdatbmviiem atldeastining a
one SPS parameter. other than seq parameterset id change is_required.
seaue e SR SRt o) Lt A S Gakior ia i peond
enhansealainle leidep eodingroviimeinade fsmendseguence lpgcameter sefs aseond

enh anlég%% r{ﬂa%%d@%ﬁdsﬁ}hes Mmain advantaages r e%ld%ln that sequence parameter

sets can re efsf?gﬁ%%ntff I8 thatthe initial session setup delay
may be reduced and more sequence parameter 3b sets can be used for a

In ancgg?tiip is%?elab& l@;\ée{n%ﬁgotzbatthgilee %C%;!%Q!ﬁelgya%r ggg}}apa%u%nc%%jgrgismg: a base
layer decoder for decoding a base layer of the encoded scalable video bitstream; and an
enhancement layer decoder for receiving a plurality of enhancement layers from encoded
scalable video bitstream; decoding dependency identifiers for said plurality of
enhancement layers; receiving a sequence parameter set; and decoding enhancement

layers having different dependency identifiers from said plurality of enhancement layers

using the parameter values from the said sequence parameter set.

According to one example embodiment of the present inventive operation the constraint
that a sequence parameter set (SPS) is activated for each value of Dependencyld may be
removed. Rather, a new SPS is activated only when it is needed. A new sequence is only
needed when at least one SPS parameter other than seq parameter set id change is
required. Embodiments of the invention may be used in any application that applies

scalable video coding, wherein one or more sequence parameter sets are used for coding.

The main advantages reside in that sequence parameter sets can be used more efficiently

such that the initial session setup delay may be reduced and more sequence parameter



a more flexible way and improved coding efficiency due to the flexibility
may also be attained. The encoding/decoding methods and operations
according to example embodimentgof 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

sets cieHSRPE B arnbedimentspf the-PLasenhARYROUON aBicARRAT BIRGIOAR ded in

example embodiment of the present invention, a method for scalable
a morgneHilg BRYIdSE FRRIYHGOREE. KBesRERGIHS ATiFae dlarkiia obxialsy be
attain@f said video data is provided. Then obtaining said video data is carried

out, followed by generating a- has-- layer based on said obtained video

data, the base layer comprising at least one picture, generating at least

The <RAKIBRNGRGAME M sAVRIhRSeshoRERIE Qbininad Wdsa dplacthfo@hleastof the

one enhancement layer comprising at least one_picture, generating a

presenfe BRBRAR A TR EBE e MIehhDTF6T CACH BPESIE bi¥e Ay coded video
sequeBBdangemehiayers eachulgpendentylddcipgrssesiatedmitinlated within
reference number; determining a respective sequence parameter set
the SC(@@@%%@@ Bﬂegf“qs?\%kt?a%@ﬁ P 4Ad 8id at least one enhancement
layer having different DependencylD 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. According to the example
embodiment of the inventive operation of the present invention, reuse of a
certain sequence parameter set in scalable layers with different values of
Dependencyld is enabled. According to an example 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
an example 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 seduence parameter sets is enabled.

According to an example embodiment said DependencylD's for at least

two of the group of said base layer and at least one enhancement layer
Accorgieghe samsampboedihgdoraniexaihpleresabbiivimmiosaid SPBddthescalable

i A B e S R e L

data ifrareidedp Thtoroidinasedrdidgdanoteresmplciaintisdimeatetaisg 2
base gdr eﬁﬁééﬁ’ %%“%d%@t%%ﬁ@&’ I@(ﬁegecg:Rg'Qge?’gﬁls%bigy%pc&%ﬂ%ﬂigiﬂgoag?égsfsone

_ ovided. Said method comprises a operation for: ‘obtaining said encoded
picturgiceaperatag de rmisfing achhsecrer darcabisast Gheald ibsnoaiadeades. the

at lea¥IHHD SR ERERART:VIM %ﬁa}%ﬂ%ﬂt&q@w aflependengymidentificationndency

_ ig)ependencle) for each of said base and at least one enhancement
identifiger(l3aneneripahde n&yt idestificitionidn &oisy ABRreABRREMRYalsaYEHY fEach

DepeRidBAsiWE-1aYersWith AR IS RS PRIANEISrSHaNS; SRR ImUERE, ANdspeciive
decoding said base layer and said decoded at least one enhancement

sequeRRFe BRI éﬁ%& Shidotetafthined sk nte pararieferdétsai(gpas), one

enharRERRIAING 4P BRAtBEN X AMPIsgARegiment shthe Rressntive ntinmdherease
is also provided an encodin§ evice, operative according to a method for
e3

and caRRUHNGH Bi5HY A RBEordin P R R P SIRP R S fSotiment digrne SPS:
and cREBERIM dMERIENANGTENS RiRPapIeMdet: arHasedina deyiceopghatiermined

,according to a method for decoding as above. According to another
SPS example embodiment 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 example
AccORitn dimii G oEBNEANER R tHEFe 18 HIRB BroRiggion O ihe present

invention, reuse of a certain sequence parameter set in scalable layers with different

values of Dependencyld is enabled.

According to an example embodiment generating of said base layer and said at least one
enhancement laver is based on motion information within said video data. said motion

information being provided by a motion estimation process.

According to an example embodiment said sequence parameter set (SPS) comprises an
SPS identifier, said 5PS 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 an example 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 1o an example embodiment said SPS further comprises at least one of the



a data transmission system, including at least one encoding device and at
least one decoding device. According to another example embodiment of
the present invention there is also grovided a computer program product
comprising a computer readable storage structure embodying computer
program code thereon for execution by a computer processor 6 hosted by
groupanoetectson cpdevicenivherginsaieved myutenprag relmnooed damplistsmation,
. . instructions far erfgr ing a method for encoding as above. According to
plCtUI‘S Si%ﬁ 1NIOrma 1OIB arl gx%. CI'OP 1 ﬁrmation. . . .
another example émbodiment of the present invention there is also
provided a computer program product comprising a computer readable
Accortngds %E@&E%{ e&%{’@‘é%@b&% Iﬁteégo{@ﬁgra%s%%d%%%&%&” Or method for
exetution by a computer processor hoste an . electronic &éwce,
decodihereitlabbicoordpditerdprogesan code cldhpsiggsirstiongpfores a operation
for: &ﬁ&ﬁﬂfﬁy”%@% U&‘&Qé‘){gﬁ?& 0&'5%9, %ﬁe%%?\\ﬂ%og? nggéngaﬁpﬂla%%@.%{t d]east one
t S ed a

exampl‘é embodiment o e present inventl there Is also provi

enhanssmpiitérdatel dignaiémibodiel Vivisockrviedaenenardimmsreisentingentification
(DepdRSEHSHONS shichywhen gxegyled By a,processor CaFEING QREFMANS gia

of anyone of the preceding encoding and/or decoding methods to bé

depem&@miﬁ%mﬁn@am%n@tﬁé@r@ﬁamm@@m bdirfentiofegsé presianers with
same 'S¥EHIRAAMQdIe tpkscalableanoedingof videg.daiais providedasaided ar

module comprising at least: a component for obtaining said video data; a
least ppmprdHeReTsINGdReTaliig eiasechyd shidsaelemisd sitames PAdEter sets
(Spspata; a component for generating at least one enhancement layer

comprising at least one picture, a component for generating a

dependency identification (DependencylD) for each of said base and

AccoRNRaRsament layarpieasibdarendeneylReing ASsRGIRISRLIR Aso provided

reference number; a component for determining the respective sequence
an enpoting dfai Se PRIPSIRF AL B A NALe BReending Rt Bise

enhancement layers having different DependencylD values, wherein for a

number of base and enhancemen%l%yers having SPS parameters

AccordiBe AR dhe e, TRhtg OHEISP S eaig S U dmSERERT RSF ety o vided

a dec8@ifly device, operative according to a method for decoding as above.

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

decoding device,

According to another example embodiment 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



base layer and said at least one enhancement layer by using determined

SPS's. According to another example embodiment of the present

invention a module for decoding sdalable 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 7 least one enhancement
hostefayst withiglesdidnen cdeded:. vidberdatasacompgnent faodetectingla comprises
instmgﬁgﬁ%?j%}[fém%ﬁ%{g&ég?Qr?&%%ﬂ%’én% Ir,gach of said enhancement

layers, sdid dependency identifications having reference numerals and for

at least two layers with the same SPS parameters one SPS is used, a

Acco@&ﬁ%%%EHQJ &g @91%91 & JANRL %{&&ﬁ'ﬂw%ﬁﬁgg%ﬁje?g aﬁ&%%%@fded

ayers by using said determined sequence parameter sets. Advanta .
a compifdduo giena ppuieh cryihEste aderownateT eamiinb ericotrga it desceiptiodying

complRIETHNG 19 ebRdiments %lth@xpéﬁﬁsmﬂovgr}}m&@ﬁ%%%@smiﬁ{m% by an

inventive concept is easily understandable. Throughout the detailed
electrgascristisns and eracEdn SARYIRE UraiNEaR: te darpentprsimilapstructions  for

perfoRRRPANERIR LR ARYIGesHllLbe 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

AccoRBSERPHAReHRRTHRERGRIRIIQN (@ THERRAMING $hThe:s also provided
accompanying drawmg_s are included to provide a further understanding of

& COMPRteTGRRRIRNY [REdFpBISRBIFINVETE eBfshRIS @ hagt iBpigtions, which
whenSBeélficatian, pheeiawingse ks bpte.amRadiments-0f thRRrR@AIng encoding

invention and to%e]ther with the description serve to explain the principles
and/opAaqediigemEI Ihitnke GREHRAGYFig. | schematically illustrates an

example block diagram for a portable CE device embodied exemplarily
o the basis of a cellular termjinal device; Fig. 2 is a general principle of
Accogg Z\

Bl YRGS EBNRY BEH R HRETRAS Btipeippgppdule for scalable
encod?KgT#B206/80Q648rovided, said module comprising at least: a component for

obtaining said video data; a component for generating a base layer based on said obtained
video data; a component for generating at least one enhancement layer 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 layer and said at least one enhancement layer by using determined SPS’s.

According to another example embodiment 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



8 according the state of the art; Fig. 3 depicts an operational sequence
showing the encoding side in accordance with the present invention; 5
Fig. 4 depicts an operational sequehce showing the decoding side in
accordance with the present invention; Fig. 5a is a detailed illustration of
the encoding principle in accordance 10 with the present invention; Fig.
least oBlo im1hadetailed iystratibmotit e vesbdinigiprintipleinapardanie dyiteting a
{o] resents.the encoding module
e B S IR ey, s
depeﬂd@pﬁesémﬂ%tdmdcmgimﬂu@m auoordinaedithahkprasentajrventionthe
t I nim mentatl
R R S e e e
decodgh sHones BT plem dntasion ﬁ@r@mgmngedldwdmapwhm@m otle. 25
certain SPS is used for coding in accordance with the present invention.
Even though the invention is described above with reference to

Advandpgsp it Resoare sifitigtb thehsceompamiing thaditggticitdsteibssl deagiipgon

referritly @RUQRAHS ARk R SH Oﬁp@s@fp BHLdL680 e, modified iD.SaVErgl WS v,
within the scope of the 30 appended claims. WO 2006/109117

concepicy/ £83050@Id00ENEabIen the following description of the various
embodiments, reference is made to the

Throughout the detailed description and the accompanying drawings the same or 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 celiular terminal device;

Fig. 2 is a general principie of scalable coding and decoding of video data
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accompanying drawings which form a part thereof, and in which is shown
by way of illustration various embodiments in which the invention may be
“Practiced. It is 5 to be understood that other embodiments may be utilized
Sht?¥iidtifal and functional modifications may be made vv?t‘ljl)é?ﬁ20("""(’0‘3’6‘18
departing from the scope of the invention. Wherever possible same
reference numbers are used through®ut drawings and description to refer
to similar or like parts. 10 DETAILED DESCRIPTION OF THE
DRAWINGS Fig. 1 depicts a typical mobile device according to an
emboditending the $etsseitbidmention. The mobile device 10 shown in Fig.
1 is capable for cellular data and 15 voice communications. It should be
noted that the present invention is not limited to this specific embodiment, .
which Feprésetugitsr tie WRsjesPIRlsHRaRsIeh ShemiBed iR soiBIE, side n

multipligity. af eroRadimenis. Themekildevice 10 includes a (main)

microprocessor or mieroeontroller 100 as well as components associated
with the microprocessor controlling the operation of the mobile device.

These 20 companents inglidaadisniay.caniralieria0 eapnesiite side in
display module 135, a non-volatile memory 140, a volatile memory 150
such aareraREeN TASCESPIREHORY SRIAN), an audio input/output (1/0)
interface 160 connecting to a microphone 161, a speaker 162 and/or a
headset 163, a keypad controller 170 connected tQ a ke;é%%jgelﬁ or

keybodii: ay Busifiaiy S EHHSTHBIATIRO) eTEEE DB AP storEFARE

25 compnicatigns,inieviaer-:80. 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

commuynicate, ques adialadnaiuwet SUGT ascatycpuilic teindipletileaccordance
networks 30 (PLMNSs) in form of e.g. digital cellular networks, especially
GSM (§fdBdhsysesim\ ARy 228887109117 PCT/IB2006/000648 10

Fig. 6 represents the encoding module in accordance with the 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

DependencylD 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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for mobile communication) or IJIMTS (universal mobile
telecommunications system). Typically the voice and/or data
communication is operated via an air interface, i.e. a cellular

WO Uit Etion interface subsystem in cooperation with furth&fE2006/000648

components (see above) to a base station (BS) or node B (not shown)
being 5 part of a radio access netwobk (RAN) of the infrastructure of the
cellular network. The cellular communication interface subsystem as
depicted illustratively with reference to Fig. 1 comprises the cellular
interface 110, a digital signal processor (DSP) 120, a receiver (RX) 121, a

IE{%HE%H%&E%B%Z&@% QRGHRrNRSE:IAGRl 0B EMO R (ORI 3rane to the
ena C

les the communication with one or more public land 10 mopile
vetAarkey {PE KRS P Eh & Bt AP sk APFr S1aeebr iSSP P ge Wo by way
SomRLRisalionsignals iR dhe transoites (IvnlidR ang tecpivesoed. Tt is
communication signals 125 from the receiver (RX) 1%1. I é;agdg%ition to d
forduessidg steadnbnicalish STEPRASTANE ITBIYI BRy it b?ﬁfg PTG R

RrRMides: farJeerivercqntohsignals 1and dmnsmitiereantrel sigpalof the

127. For example, besides the 15 modulation and demodulation, of.the
iyprioto DERPARLHHItROASENE SIRAIS FERERAE, DPEUDE IRy, il g P uehont
Iev&/z apRligdiey ypication signalsdnithe seegiver (RX) 121 and
transmitter (TX) 122 may be adaptively controlled through automatic gain
control algorithms implemented in the digital signal processor (DSP) 120.
Other transceiver control algorithms could also be implemented. in the

digital SP j.ﬁio |n Sggep ég provide more
SEbhistaatdd I ansde; —Hr'tase 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 (L. e12
iy bEBREH ih BEREhEHSHRAREHE %ﬁ&%ﬁ%ﬁ@(ﬁfﬁf%ﬁﬁ%%ﬁe rosent
gﬁ%@n%i%ﬁ; AlternasivelyadbRiffetestidvanueniies alsecutiﬁbizgfmm@iakat 2Bta and
ata communications or transmjssion versus.reception,.then a pluralify.of.

i SSRGS 8 o EELE EFE LS Biany SR e e ed

frequenciosifiteaneaithesanterion tagaepistdorinifl Gug arfaiinsgwin one
1%%23%1%1@%& 8%’ l;I(IjmﬂtipIglc:i,ty of embodiments. The mobile device 10 includes

a (main) microptocessor or microconiroller 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 (/) interface 200, and a short-range
commumications 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

(PLMNSs) in form of e.g. digital celiuiar networks, especially GSM (global gystem
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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 30 both voice and data information, is
WELHMiEiEEted to and from the cellular WO 2006/109117 PCT/IB2006/006648

F’_CTJI82006/000648 11 interface 110 via a data link between the digital
signal processor (DSP) 120. The déetailed design of the cellular interface
110, such as frequency band, component selection, power level, etc., will
be. dependent upon the wireless network in which the mobile device 100
fisrinteiled dormperatatisrfter MRSy sty srealoneRilistrAtRsgRunications
activation procedures. which may. inyolu:ihe.suhseHber irplifealiona
%So%fug#éof_é%\ﬁ fo reqwrled or registration in cellular networks, have greleﬁr
interfpteteik. thearlbbile cevisariorRny iHerasentRFFIFEL &) gooperation with
oty %H%ﬁg&&&fg%g@% pelydinghothvaise @ng data,sionalscouidhiesbhe
wireless network. Signals received bg the antenna 129 from the wireless
retvdrk ek rowesd tottietkedeid) abhaifers rsvER SToPSEERYT petwork.
‘i‘ﬁaer@éig%ﬂéraéoﬂ@ﬂ&h@dﬁw'&é&%@f rEAUSBRYIOWRGARNET SO iIRERg with
channel selection, and analog to dl%ltc’:ﬂ conversion. Analog to_ digital

ereexsion Bisa lecemptissiig ealbis WisFeEbhiles CORTRPEEAL ISR “ssor

Eﬁ&ﬁ@ogﬁﬁgﬁ%c%fvgigwﬂ%@P,dy'ﬁH@ﬁrﬁﬁ& ¥ardeaodingadoche perarmaeckal
using the digital signal processor (DSP) 120. In a similar manner, si Pas
rsdlaem skt d 10 one FEaRSAdH ¢ PROEENSEEOTERTRIRRS FRGBRISRGH %&kand

Gading. fQRx2 therdigitabaignalgaraic R0

t%%n pro%?dt_ad to tm?;%%itzg 122Efor digi%ﬁafl_ toqg?gﬁ;@fo versioa?d &@ds
ﬁg@%ﬂ@%@ﬁ%oﬁ%bn,@ﬁerﬁ‘i’g, %pﬁ??&’éﬁgﬁ%nﬁ sr%gsic?ﬁ(?o freeves
Wirsless; 20 Hebnor Vi e GRIgRNR A%y TREMICDIROeEERes to processing

microcontroller (gC) 110, which may also be designated .devi .
slsrm aHEPEpTERE s SRt SR NSRS %qua Sﬂw?&%é‘%%ﬁ%%ﬁ%ﬁ“’“

control signals 126 and transmitter control signal 127, For exampie, besides the
modulation and demodulation of the signals to be transmitted and signals received,
respectively, the gain levels applied to communication signals in the receiver (RX)
121 and transmitter (TX) 122 may be adaptively controlied through automatic gain
control algorithms implemented in the digital signal processor (DSP) 120. Other
transceiver control algorithms could also be implemented in the digital signal
processor (DSP) 120 in order to provide more sophisticated control of the
sransceiver 122. In case the mobile device 10 communications through the PLMN
ocour at a single frequency or a closely-spaced set of frequencies, then 2 single
Jocal 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 2 plurality of corresponding frequencies. |
Although the antenna 129 depicted in FIG. 1 or 2 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 cetlular
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Operating system software 149 used by the processor 1 10 is preferably
stored in a 25 persistent store such as the non-volatile memory 140, which

may be implemented, for example, as a Flash memory, batter
Wlé)a{%{?@d‘-}ﬁ’&PAM, any other non-volatile storage technoIogfC()"i)f/%hﬂ/w9{3'06“’8

combination thereof. In addition to the operating system 149, which
controls low-level functions as well dd (graphical) basic user interface
functions of the mobile device 10, the non-volatile memory 140 includes

30 a plurality of high-level software application programs or module
intaceidé O 2008410 pytwesTy icber cipus Pfﬁcﬁé?ﬂﬁ@gﬁktmu{;&

& &E%%r%e%@i%?gﬂé‘ 14718 data-eRmmunisationsspiwaieapplicationybhbnt
an organizer module (not shown), or any other type of software OdUIehich

slotishowpnyrHevd rmtaual Aredeperdtal mPhEHsEEESS PRI EA W
t&govig%@ égﬁbé% interface befwegn:a user of the mobile device 10 and

e 5 mobile device 10. This interface typically includes a graphical
component provided through the display 135 controlled by a display

%g&&foél%z 13008 RAVHAUIMSemPRNaNIRERRYiBe dtokedges kefipadmay
175 con ected via a keypad controller 170 to thi&rocess%r 100, an oo
auralieer inprites T PO HteiTacE S0t GRYTLF LSHORIENGY (SR

oMM Ricaton interass Qs e diani i d Adnies fasen2gGicansprisesd

especially a USE (universal serial bus) interface, serie% interface IMM‘% the
{AvaiNm CERAEERRHAB BRI AV AR | RSP e th o#%&ie%%‘tda%d%ra‘s,
and aoy QthesstandarizedHdaepriatanitata rIMiuitationtios network

technology, whereas the short-range communication interface .may be a
Faelic AP ERES TR pbtver HIaRETHERT ] é'@gf:%éc?a?sl;w,&yl\?slgigrlal
(irslessdesakamrmetuens ans Elisioclncommbnicatiostetbnolodylog

an 'IRDA (infrarec_i data access) ipterface. The RF low-power interf
Aol pOrRTERISE tRBR SHUSI SBCNY B b ErIOtHO Pt

any; IE BE: SRk siandardiieehralegynwhickidescrifiitnlisdebiaivigion and
from the Institute of . . . 01

decoding, to be performed using the digital signal processor (DSP) 120. In a
similar manner, signals to be transmitted to the network are processed, including
modulation and encoding, for example, by the digital signal processor (DSP) 120
and are then provided to the transmitter 122 for digital to analog conversion,
frequency up conversion, fltering, 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 16
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

& plurality of high-level software application programs or modules, such as a voice
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Electrical and Electronics Engineers. Moreover, the auxiliary 1/O interface
200 as 20 well as the short-range communication interface 180 may each
represent one or more interfaces supporting one or more input/output
Wiﬁtéﬁr‘:f%%‘”[é%hnologies and communication interface techn 8{5[’5%2,%6!&00648
respectively. The operating system, specific device software applications
or modules, or parts thereof, may bel&emporarily loaded into a volatile
store 150 such as a random access memory (typically 25 implemented on
the basis of DRAM (direct random access memory) technology, for faster

coparativertivorev T are caRiFsbMmdfiteatfon G A ARG Bl Sottware
%ﬁ iRty storsd do.ualatile mamonicta@o.Ralnre-narmanenilypying fware
m

to a file system located in the non-volatile memory 140 or any, mass

mstalse (Bt d apYra B BYRN SEfe GRREIRE dUKiETyRTRT TR ALY 8P4

Sioring defasitishouidibe30 wedpisiogditbatdhereompenents destoned the
above represent typical components of a WO 2006/109117 _,

Robila 8de06r000648his3 RidfaenRISHIR davedefo 2rEbulsd hErsRTRont
form afa selylar BhoeThe preseatisvantion is arplimiteshirolleseso and
specific components ané}thelr implementation depijcted megﬁe%% far th

inaytforinus FemBRTARE SAREEFICORIBRh ESEPE AL e RN By
applisationmaedule of thesmehite devisediRis anpatsanglt ifwiatiefuce 200,
manager application providing PISA functiopality incl %lé]g icall 8 e
EbARictam AngsehidRar, DTHOHRTS e i etil : Eéugleirs nal

informationmanagasds sxeeRy byke Hsessel 88:inay)haverceessial

to the 10 components of the mobile device 10, and mayinteract with. other
SoRRETE, apaiior FAUBEIES A o HiancBLTH OB T TR oick o o0

e voice
CORRUnicalian salwarempplisatiopaionadetaiinegingrphpoerbetisy  data
voice mails, etc., and _interaction with the dﬁta communication sgftwarg
gﬁgﬁggﬂﬁ@%é}@s’t%pnology, whereas the short-range communication interface

may be a radio frequency (RF) low-power interface including especially WLAN

{(wireless local area network) and Bluetooth communication technology or an
IRDA (infrared data access) interface. The RF low-power interface technology
referred to herein should especially be understood to include any IEEE 801.xx
standard techﬁology, which description is obtainable from the Institute of
Electrical and Electronics Engineers. Moreover, the auxiliary YO 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 2
file system located in the non-volatile memory 140 or any mass storage preferably
detachably comnected via the amxiliary /O interface for storing data. It shouid be

understood that the components described above represent typical components ofa
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managing SMS (short message service), MMS (multimedia service),
e-mail 15 communications and other data transmissions. The non-volatile
memory 140 preferably provides a file system to facilitate permanent
Wﬁ&?&g@“&?lﬁata items on the device including particularly c&’l‘e‘?}ﬁ%%%ﬂ{’%@g
contacts etc. The ability for data communication with networks, e.g. via
the cellular interface, the short-rangé3communication interface, or the
auxiliary 1/0O interface enables upload, download, 20 and synchronization

via such networks. The application modules 141 to 149 represent devic
Hadictions orobiifwierdcaplicahssieth erra danfrittedf th FE SISy 1

Jhe processar 400 mpsikpewnmahile.deyicesica sl Rieeessar their

manages and controls the overall 25 operation of the mobile device a
implkasattdenicistisietonscany sbrwilie HBBIdRRoMLUSFING e i‘?s of
(%%%il%@a{gsgqr today's mobile devices. Especially the implementation of
enffanced multimedia functionalities includes for example reproducing of
video streaming applications, manipulating of digital images, and video
%%%@%W@xﬁa@%&%%e&ﬁ%g@@@w@mg@t@a@digiﬁal £pBISsRe]
: functionality but also gaming applications with ,soph‘|stlg:aé%egéﬁraﬁ&%(:sH
fvanatien\ver 28T GIPIRLIPIEEY TEEEG0R LoBBRAE DAY SR ERPS e Y FALY &
E&MW@H%@QOWQ‘{&@&? Wway 1o deahyith theseguiramentsash a personal
computational power, which has been pursued in, the past, solves the &
BT dDr TR GRESE g BORIAAOAET PEREPYY i orhEhir) paviaTI” e
and siveisals PIRCERSBN ke A NTihenappteachiaaprovidingther software
computational power is to 5 implement two or moye independent .
probisssen c@t‘é‘%}iﬁﬁwicﬁﬁs BV Rn SR ATHEHh oﬂgﬁ)é&fn fﬁg%rf gunIcaton
@9&@%&%%%;%%&3&&r%hmgp@@d@ah@gﬁgewneo@ﬂgamom imaiiedietelyand
appreciated by those skilled in the art. Whereas a univegr%al [processor, Is . -
dsrgRbenforERY Gy St FRITPRRIGFOTiIfeEREtasRETERGE ©

shecislizationrto apsersplestion ebairtipctiasks, armlithaiacessare), e-mail
arrangement o ]
communications and other data transmissions. The non-volatile memory 140

preferably provides a file system to facilitate permanent storage of data items on
the device including particularly calendar entries, contacts etc. The ability for data
communication with networks, e.g. via the cellular interface, the short-range
communication interface, ot 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 mebile 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 ncludes 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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10 may include one or more universal processors and one or more
specialized processors adapted for processing a predefined set of tasks.
Nevertheless, the implementation of several processors within one

ViR ohee1%dbkcially a mobile device such as mobile device 18CTEgifgg00648
traditionally a complete and sophisticated re- design of the components.
15 In the following, the present inventén will provide a concept which
allows simple integration of additional processor cores into an existing
processing device implementation enabling the omission of expensive
somiptetenand sopiistitimd pesssidand eintesied Boiiciin wement for
described with [eferense Losusien- Qfg_l@&’ £hiRd39%) d89iMhe problem for
?ys?em-on-a—gﬁlp fSogls a concep% of integrating at least numerous (or
albreavimgorremtewhaopricassiey devicenplaEsingle PROTEbg AR dUBHipSal
SUch 3 SvRien foﬁjﬁ;ﬂ%@ &%8&&%@'&@&%&@'%@&%@@&“%@ is to
Bten radlo-frequency unctions - all on'one chip. A typical processin
iteplemeuiprises morgniberihitral R IREUN thatJufRdrih diffétkninown

tasks, These: 1ol ' el BHCEORIRCRSEPEan
%8m%‘%?x?ﬁi%%ﬁ%éﬁﬁgﬁg‘%%ﬁ%é%%ﬁ%ﬁsm. teﬁrs (UE}F% S),

Serittpeedittslp oreravstadmiamigsaceiedisdDim AR cc aftroNere can g versal
ke Apive @%1%%@%%0%15 C&&Y%‘Hﬁﬁﬁ%ﬁﬁﬁ AR -Sanskatesyithont

etween parallel'bits of data and serial bits. The recent improvements in
sprvicdAlimioiotechrorsiFéal iR inetyasise BRI RFOGRAIIN IESEr 3™
o %{QQQQH@S Gnahle.a Siglican, QMB-N sonplexith makingpkcialized
possible to WO 2006!104117 PCT/1R20061000648 15 integrate
MIRTEONES Gokpom s BPASSSREN IATACSHRS op CivikerdTBRTErR Ry e

L ONGQLRQES 6PLPONE RIS BeiaR ity hecantlleipd3aBnin@aidaevice

memory components 150 and 140, and one or more of the interfaces
290h EB0RAIA T9YisaN! Do iTegraiBer RIgERe A RIPINE D Re SSBP TOt R
siguakctimwhichfarmssfinally a

In the following, the present invention will provide a concept which allows simpls
integration of additional processor cores imio an existing processing  device
implementation enabiing the omission of expensive complete 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 pumber of integrated circuits that perform different tasks. These integrated
circuits may include especially microprocessor, memory, universal asynchronous
receiver-transmitters {UARTSs), serial/parallel ports, direct memory access (DMA;
controllers, and the like. A universal asynchronous receiver-transmitter (UART)
translates between paraliel bits of data and serial bits. The recent improvements in
semiconductor technology caused by very-large-scale imtegration (VLSI)

integrated circuits enable a significant growth in complexity, making it possible to
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5 system-on-a-chip (Soc). Additionally, said device 10 is equipped with a
module for scalable encoding 105 and decoding 106 of video data
according to the inventive operation of the present invention. By means of
WHRSEPY150 said modules 105, 106 may individually be 10Risk§p2006/060648
However, said device 10 is adapted to perform video data encoding or
decoding respectively. Said video data may be received by means of the
communication modules of the device or it also may be stored within any
imaginable storage means within the device 10. 15 A very general )
intriperchiEyesedrgralensecfooivigtemdide s isTs %ﬁ%ﬁ refersgepto Fig.
rhse gyﬁ;g%%%f%@&&%ﬁs% g&?glg%@&%amh%mmugﬁe%m
ype 6{hlg ighte a dotted rectangle), an arbitrary number of scalable
tayanorcats b prndipid benfeenieo s TRve spatpiairiieral Sifhdideatitioh e

?ée i&%@é?&%&%%é?ﬂeﬁ%ﬁ%@ Jayards finsoognesaes byiHeaiRatemns finally a

preprgcessing). In the subsequent 20 encoding stage, an appropriate
sestimo-of-theldp&hezler 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 _

hédéipseiuenidaipsise thes 2awnapfovibsirg umlsplrarmatlp Suriigg 0>
b the-nexlowes lavahrsional BotheSHDSS AUeHIaNer S FSaliBions the present

Typically, preprocessing and midprocessing are ferformed by decimation

ireniterpSlztinrrm el gHoGPR Seiguadmnsielss te: PRRBIE Aty be
beiaken Gaode Quitesdifferens dengnging en hersimension aftseaedility, or
e.g., motion-compensated processing can be implemented for frame 30

@q@oéﬁagammﬁeﬁiwfférr%w&@é&% 7. T inSrTReebets Bropatieet the
from.the WE,2006/4084 1 RET/B2RQ64006 48 o 1 enlawek iRtertae wighiar any

resolution layers both during encoding and decoding. In all types of
denabble o acapariinE e Astissibh/quality), the constraints

A very general principle of (layered) scalable coding and decoding is showr in
Fig. 2, where by supplementing further building blocks of the intermediate-level
type (highlighted by a dotted rectangle), an arbitrary number of scalable layers can
in principle be realized. The spatiotemporal signal 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 im 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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imposed by the frame-recursive processing of hybrid video coding have to
be carefully considered. The base layer and any composition from layers
should in the 5 ideal case be self-contained, which means that the
W&%%%’ﬁ%%@hould not use any decoded information from hié’ﬁg%g?@p%“
Otherwise, different estimates would be used at the encoder and decoder
sides, and a drift effect would occur.lfhe prediction of the base-layer
information will, however, always be worse than it could be if all
enhancement layer information was allowed in the prediction. T

his, 10
Icoes iate Ssn iz tissopeicR R BT BOREHRE RS FeicaAvR o
dmelcily eriarm e Asingledarel Coderahinesaneals) haweNalsiasint
e

ase-layer information is used for_prediction of the enhancement .
itapeseth®yateedioBIiBrr B HR rRREFRSS REW AT RIS HE M AR0s SRR WRsdo °°

é&%%ﬂlrf%k‘?sﬂ%xjéh?@e%é@y% 5Rdehy & ifloBROMEHAMRPREAIONAIN the
sequence of the encoding method in accordance with the resl,§nt
idndreien. bn selfoparainsdardpehansAts 66" H SEGTHSHER 5589 LU ey

Jhissnay.souesponddor instanestedhedreeinodefia sides it streand be

from a camera or the like, Said camera may be incorpgrated wjthin the
wivdvat thm erteRed %ié@i@?%ﬂ@re%bﬁ?ﬁ{iﬁg@ oe%%ﬁi v‘f"o"é% Qpgur. The

a
SHeAM dhe ERRedBE MRy 08B AIEIOR CReRlhdasRestivelth®e worse than it

corresponding base layer (BL) and its enhancement layers (EL),.as. ,
FrlEE A o e G e e

eto
implempeptonlyone Blehuberenting-ofmaratizlbies ldisin bisitrwihongiigtly

and thereby further increased decoding quality. 25 After generating the |
BacioTRy SiAnt BRHEYE RAREE MeRYERS A iyl HR% A ayer

SR 533 ows
crsesRAnHing {Q.deneratingabihe torespoastiagaedendertby rate-distortion
identifications (DependencylD) Ofi'w?? BL and EL as We”IdTQee .vagu%?fi%hﬁ or
o BEmeRaeieyiB IRt ass Filore HERORE RAhSNCEment Iayer will
hedised.

Fig. 3 shows an operational sequence of the encoding method in accordance with
the present invention. In an. operational operation S300 the sequence may be
started. This may correspond for instance to 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 $310 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 8320, It
is imaginable to implement only one EL but creating of more EL resulis in better

encoding and thereby further increased decoding quality.

After generating the base layer and also the enhancement lavers 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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WO 2006/109117 PCT/1&2006/000645 17 In an operation S340,
determining the respective sequence parameter set (SPS) for each of
said base layer and all said enhancement layers is provided, wherein for a
W 88 base or enhancement layers if the selected SPSPIS’g/%%({%?gOMS
are 5 substantially equal, only one SPS is used. According to the inventive
operation of the present invention ohly one SPS may be used for different
Dependencyld values resulting in effective encoding operation because
redundant data will be removed. After determining said SPS which shall
be used, the encoding operation S350 will start. In this operation the base

Jlayerand enhancement ayers and alse arional Ladatiarmation i SReYdor

vectors or the like are multiplexed resulting in a bit stream, o(%“ferggoded%r a
videoicisid SeEnMOWHIEN RLnt IR PR IESEEHESHr HE e

Qonsiations follawethe,gpgkatienaliseayencaiwilletmedosirteparG38Branare
may be restarted according to a new jteration, or if fo%ignstance an

witientatly $55bURA PR E L BHbAREPREVB S RGYRG o ©f

ghcnded videa dafacsireans Ny heysentiedfoe ciiteeiiepmasnbed vatuss

adapted to decode or store said data. The decoding pro &ss Vﬂ| lé)er oved
resalipade eifeg vHEnroLiRg RETRG. %ﬁ?‘fﬁ%%ﬁdfﬁgﬁ%. A depicts an

RRGoUiNg: AREIAQHR! SPAUGHIE ATBorRACeithdbepresentiRD, S350 will

invention. After receiving of scalable encoded video data the operatiq
Sefugh s TS SABO B M AL ST BTG OA d far Bned

I
v e *
hase.laven anektheocorraseandiog are litamate enhiricradertsidyiors may bit
be identified according the operational operation S420. This m
SR R e B S S BN B T S K
accordingly divided in BL, and EL and 25 optionally additional information
like motion vectors (W) or the like. On the basis af the received data-qq ana
SRR R 5 IREE QBRbEr S 21 08 iy 2390
ResaPeleLERkiSRS) g hoshadvbadisecnvill fefdd ntifiest: dmamaw video data
e P B s D AL ARl e 2.8 RERe Gl mey
be sent fo a receiver which may be adapted to decode or store said data. The

decoding process will be nearly described with reference to fig. 4 in the following.

Fig. 4 depicts an encoding operational sequence in accordance with the present
invention. After receiving of scalable encoded video data the operational sequence
starts S400. After obtaining $410 said encode video data, the base layer and the
corresponding one or more enhancement layers may be identified according the
operational operation 5420, 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 DependencylD will be detected and also the
sequence parameter set (SPS) which shall be used will be identifiec. In an
operational operation $450, decoding of said scalable encoded data will be
provided under consideration of the previously determined information: BL, SPS
and EL.
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135

provided under consideration of the previously determined information:

BL, SPS 30 and EL. WO 2006/109117 PCT/1B2006/000648 18 If no
further operations are needed, the method will come to end according to
Wfﬁé%gﬂg%t?on 5490 and may be restarted if necessary. 5 Fi%(.:g&%ﬁg ye6e8

the principle of the scalable encoding process in accordance with the
present invention. All processing may#be supported by a motion estimator
which is depicted with reference to fig. 5a. The motion estimator uses the
video data for generating motion vectors which are further necessary for
encoding or picture improvement. 10 The original video data is used for

xgg%%ﬁ-ﬁ%} BioRYeGirhand alae ilaeneratingihebasd layerdiigandhe

e corresponding plurality of enhancement layers EL. The enhancement
Jagwitiom&dWetnd merutbe SHARE HASREETHE original video data, on the

EL and also optionally on the basis of the information delivered 15 by the
motion vectors. For further processing it is imaginable that the motion

Rige o shesresclp MRS OB SRESP B DBy I P ERE SR ATE™ e

coded. videq deip-sieam e ReFferBupiaikal IFpiuementnibeiikdioh is
he’decod_er side. Each BL or EL is provided with a Deﬁjen(%l%en% Deagga
deirrcnd SPE. 1HEEREFIRNES 2P WHRCHHIRIE EVEBI98 HE5h BF ¢

g or
presen€
%&‘ﬁ%&fﬁ@ﬁ%tﬁﬁoﬁﬂﬁoﬁ%ﬂﬁtﬁﬁtﬁr pBeuaRSSHecbaarsetbansahioksdf thieture
SPS parameters of any subset of all the base layers and enhancement
HIERY Bi¥Rubstantially equal and will use only one SPS for encoding of
the subset of layers to avoid redundant further data traffic. Fig. 5a WO

2006/109117 PCT/182006/000645 19 shows a possible detailed
S suigiath sidre é@é?aa?e‘@ﬁgogfﬁggﬁ?&&%ﬁ&% mopon veciors and also for

generating the base layer BL and the corresponding plurality of enhancement
layers EL. The enhancement layers may be generated on the basis of the original
video data, on the BL and also optionally on the basis of the information delivered
by the motion vectors. For further processing it is imaginable that the motion
vectors are also encoded or combined, respectively within the scalable encoded

video data stream to perform picture improvement or the like 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. Sa
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accordance with the present invention. Fig. 5b illustrates a decoder of
scalable encoded video data in accordance with the 5 present invention.

Fig. 5b is a possible embodiment of the decoding module 106 adapted. to
W&%@é@%&élable encode video data. Actually, the module 8¢ E’&P&r%ﬁ(ﬁ?ﬁ‘é“s
the appropriate SPS is not needed on the decoding side as it is needed
on the encoding side. For the sake dfcompleteness 10 the determining
module is also shown with reference to figure 5b. In formation on which

SPS is used in a picture it is signaled by referencing its ID in the pictur
p g y g %58 ?Tgs o

sharameterssifcadeiaiedprenhedparametdhe scatr e Firefing

the, ?Ai;f%%er{%ﬁkgﬁ{e %?e%ﬂttﬂ%g?ééﬁpf the received data the EL stream, the
encyld's a

epen d the BL stream are identified which is symbolized by
a demultiplexer DEMUX. The achieved data streams are now. ready for

ié‘ét riﬂgéﬁ%@ noRraMdeskRy-ingicorEsspoRsing ElaDecederdanckthet the

ecoder. Each of the depicted modules is adapted to interact with

pastubineeitineebigl. Sthis movsH e B dIe sRaRab REPFeHEREEe 106
used for decading. Accrrdingde hesseg 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

daiasiream fRoafetaindmpiemaniationshheBhdaps inigbtisedded on the
decoded, may 25 be used if problems within the decoding pro edurei(%f
dreing wirerddideraacdsy. O roprERatT e ¥n (ol ﬁ%f’rﬁ o fompleteness

accqrdange wath, thepresans ineaiionsshawing alocampesents fieedsin on
for encoding. Said module for scalable encoding_ 105 of vide datat_h oture
0HrBES ' BO MO OB TTT0 i AYIAEE fhd 2 S0 1 P

comprRenifor,gengtaling 620 a-baserlayerbasenlan-saidoblaineth videslice
data, a WO 2006/109117 PCT/1B2006/000645 20 component for

é’@ﬁ@%ting 630 a predetermined number of corresponding scalable

On the basis of the received data the BL stream, the Dependencyld’s and the BL
stream are identified which is symbolized by a demultiplexer DEMUX. The
achieved data streams are now. ready for further processing provided 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 deiected.

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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enhancement layers based on said video data and said base layer, a
component for generating 640 a dependency identification
g)ependencle) for each of said base or enhancement Iayers sad

SHHEAEY identifications having subsequent 5 reference AGMETAIS, & 0+

component for determining 650 the respective sequence parameter set
(SPS) for each of said base or enhafftement layers, wherein for a

number of base or enhancement layers if the selected SPS parameters
are substantially equal, only one SPS is used com one tfor alab
corRmoag GEOAH BB M PR T RO TR By e 5 2l
IBsRective sagHaNcRd QRarmaRLSeibigd desesehisthe dﬁﬁpdmt for
module in accordance with the present inventio all AL
seEEdEREdT Yot dansgaonny mﬁa‘gﬁ‘é’%ﬁlé@% ffh %@éﬁ% bia"enco % ase
otideRdatanemnHses; asﬁginﬂ@p&ﬁ&é@iﬁﬁt@éﬁtﬁ@:&ﬁ&saﬂa&mgnsublmdiuem
video data, a component for |dent|fy|nc 720 a ba er and 3 Iurahq)(leme
féfﬁﬁﬁ‘?f‘é“‘e%ﬁ?‘lé?er% GAIRRPRERY SN OTEERES ogg télccgm onent for
Felaciag «3Qsagiepgndencyfidertitiession éammamymmrmmffm a
said enhancement layers, said digende %/EldenﬁlfloagogggaVAQ oters are
1§H¢B§@oLfgnPF’éFer‘érn€@}?‘ﬁf’rﬁ%’P§% Ao &sttwo Tayers with different
saisaenendeney. idantificaipasansatensPs cay be20fusetk@ingad60 said
component for decodlg}%}E?O said t&se I ayer and sajd. &iecodeg;m sequence

a%lfjsﬁ ?%nggf;d Y USIRE S8y

sequenc parame r set. Bot
&Q@r%@@ and 106 may be implemented as software modules or

ardware modules or the like. 25 The figures 8a and 8b illustrate the main
difference between the scalable encoding method of the state of the art .
and thesmeshad ihackerdangenwiihith m@sedmmﬁomopgmﬁohﬁWgﬁwn
8a shows that each DependencylD correspon ¢ laverand 103
BheitEafy 8?%3%‘5%}?85 5{5/5% ?%opro%% egst Vl\#t]h an ind \%ual 30
sesHsRCe RAtM ethl=se 1SR Schmpripasitio o aettefen codhigirgethdd said

Igncoded video data, a component for identifying 720 a base layer and a plurality of

enhancement layers within said encoded video data, 2 component for detecting 730
a dependency identification (Dependencyll)) for each of said enhancement 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 2 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 85 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 DependencylD corresponding to the
base laver 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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WO 2006/109117 PCT/1B2006/000648 21 accordance with the present

invention detects if the sequence parameter sets for different

Dependencyld's are equal and uses only one SPS for coding. In this
WS BH

b ly SPS 1 is used for encoding of all the enhanc gﬁﬁg%?ga(gs
Even though the invention is described above with reference to

embodiments according to the acco?rhpanying 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. 10 22 What is claimed.is: 1.

A
anRetdeECSOISHSHGPEHERIRYEIRSD Rt S SE b RE BitdtreaRr By sier sots for
Seperating aphrlingof erhanegment layershgenesaing dependancyin this
identifiers for said pluralit%%)f enh _ncegent layers; encoding enhancement

GRS RINTEFE ML B IR fen i EPE ROMRPSSIRBIIAIT of

enhancement layers using a sequence parameter set, and providing said
sequence parameter set in the scalahle pitstream. 2,.The m%thgndlbo diments
Roragy BiifiY SBERT SRS ACTRG i Eh (REFRICS. Kcfing
Raramslersahin a-shiephpsaderdarangh of Saidienhaacementiaydos is not
having different dependency identifiers, wherein the picture parameter .
ek LA L N R R
@g@ﬂg@@&g@@ 1, wherein said sequence parameter set comprises at
least one of the group comprising profile information, level information,
chroma format information, picture size information and frame crop

information. 4. A method comprising: decoding an encoded scalable video
bitstream by



receiving a plurality of enhancement layers from encoded scalable video
bitstream; decoding dependency identifiers for said plurality of
enhancement layers; receiving a sequence parameter set; and decoding
enhancement layers having different dependency identifiers from said
plurality of enhancement layers using the parameter values from the said

What iS5guence parameter set. The method according to claim 4, comprising:
recelvmg an identifier for a picture parameter set in a slice header for each
of said enhancement layers having different dependency identifiers,

L whereiRdheRlGhiSABAIAMBISE SeLAMpYsEa AR dRRler referencing said

sequence parameter Set. 6. The method of claim 4, wherein said

seqﬁﬂ?&%’érﬁﬂ%ﬁéﬁs‘é&%ﬁ%?@@? &East one of the 23 group
comptisingmréfjentfammatioii tevel saf@prm&lﬁn oﬁm@m&mﬁyem
'”foriﬂé&ﬁi? Qﬁ%&zﬁéﬁg iaé]f%r%agl%naaﬁd fra 8Bc!snf mlx%telx(*)snfrgm'as\gd phirality

encoder, operatlve accord ng to a met 0d 0 INg Vi deo into
of enh@é%ﬂ%‘@%’ﬁ@t?@%%@%%%ﬁﬁl%%ﬂa@ A decoder operatlve
accoslingite smeihadefdecadingan encedadisealable.video bitstream
as claimed in claim 4. 9. A computer program product comprising a
computer readable storage structure embodying computer program code
thereldis fortexegtiohnyoeceomputenyisiogssor.. wherein said computer

proQﬁ%ﬂuﬁ&d@ncmg%p%“ﬁgiﬂg%&%ﬁ&@goﬁp'ﬁgaasmgth%ec}ffor each of said
encoding video into a_scalable bitstream accordln%to claim 1. 10. A

enbancgRyeth HSFiSrGAFAW POt CoRRPRIRY KEbHiptter teatable StoRigeparameter set
compristeuct uratiémbethingngonipatesqppregranmeade=thereon for execution by a
computer processor, wherein said computer program code comprises
instructions for performing a method of decoding an encoded scalable
vided BiBFRAMCACEHFdin ey Srati UseqITAR RESIRR SIS COMPISING: leptiase of the

group layeirRngogierifongeneratinda dasecayeiohasedan fvideasianatoaNdicmre size

information and frame crop information.

E\_)

4, A method comprising:
decoding an encoded scalable video bitstream by
receiving a plurality of enhancement layvers from encodsd scalable video bitstream:
decoding dependency identifiers for said plurality of enhancement lavers;
receiving a sequence parameter set; and
decoding enhancement layers having different dependency identifiers from said plurality

of enhancement layers using the parameter valves from the said sequence parameter set.

5. The method according to ciaim 4, comprising:
receiving an identifier for & picture parameter set in a slice header for each of said
enhancement iavers having different dependency identifiers, wherein the picture parameter set

comprises an identifier referencing said seguence parameter set.

6. The method of claim 4, wherein said sequence parameter set comprises at least one of the



an enhancement layer encoder for generating a plurality of enhancement
layers comprising a first enhancemeft layer and a second enhancement
layer based on the video signal and the base layer; generating a first
dependency identifier for said first enhancement layer and a second
dependency identifier for said second enhancement layer, wherein the
second dependency identifier is different from the first dependency
identifier; determining a sequence parameter set for use for said first
group enlancemeaiiayeivandisaidsécodenbancementitaver: afidnemoadisigure size
nformardld JH@E%Q%%%%QM@XF and said second enhancement layer by using
said sequence parameter set. 24 12. The apparatus according to claim
11, wherein the enhancement layer encoder is further configured for:
7. providing @addentifier faicaopicitte Paranieter sebima slice headerdekie bisweam
as olaicE ig %sqip enhancement layers having different dependency identifiers,
W ereln%é'picture parameter set comprises an identifier referencing said
sequence parameter set. 13. The apparatus according to claim 11,
g Whereinssaid sequance prrameter seheamprisesalaleast one Rt &A@ video
compyrising profile information, level information, chroma format
R RARSA, "5iétiré size information and frame crop information. 14. An
apparatus comprising: a base layer decoder for decoding a base layer of

9. the ezﬁ‘c%ﬁ&&ca&?rgfa}ﬂd%ooﬂﬁtr@&ﬁfm&@ an &W&e%g&g’sl@yg{om e structurs
_decoder for receiving a plurality of enhancement layers from encode o
embodyizg| SHIRPYIEe B BRTatFesifs HEEOHIfY SRTUHER Ny A FERIETS TorcedRy: wherein said
compuplusalityenf enbaneementilayetspretei vinthaseguened arametalimet@lding a
dg&&din% enh ncemgg%alyers having different dependency identifiers

scaiabi]@rom éegl aCCoraing W

bitstra.

1. A computer program product comprising & compuier readable storage structure
embodying computer program code therson for execution by a computer processor, wherein said
compuier program code comprises instructions for performing a method of decoding an encoded

scalable video bitstream according to claim 4.

11 An apparatus comprising:
a base layer encoder for generating a base layer based on a video signal; and
an enhancement laver encoder for
generating a plurality of emhancement layers comprising a first enhancement iaver
and a second enhancement layer based on the video signal and the base laver,
generating a first dependency identifier for said first enhancement laver and a
second dependency identifier for said second enhancement layer, wherein the second dependency
identifier is different from the first dependency identifier;
determining a sequence parameter set for use for said first enhancement layer and
said second enhancement layer; and
encoding said first enhancement layer and said second enhancement laver by using

said sequence parameter set.



plurality of enhancement layers usi 9 the parameter values from the said
seguence parameter set. 15. The a%paratus according to claim 14,
wherein the enhancement layer decoder is further configured for:
receiving an identifier for a picture parameter set in a slice header for each
of said enhancement layers having different dependency identifiers,
wherein the picture parameter set comprises an identifier referencing said
sequence parameter set. 16. The apparatus according to claim 14,
12 wheléhapaidesspreprdinp ar armistel sethenrriphises santemstionreo b thedgrduputher
c@nﬁgugégmising profile information, level information, chroma format

information, pictyre size jnformation and frame crop information. ,
provzgmg gn uLzJenti 1er 107 a picture parameter set m% siice header for each of said

enhancement layers having different dependency identifiers, wherein the picture parameter set

comprises an identifier referencing said sequence parameter set.

13, The apparatus according to claim 11, wherein said sequence parameter set comprises at
least one of the group comprising profile information, level information, chroma format information,

picture size information and frame crop information.

14, An apparatus comprising:
a base laver decoder for decoding a base laver of the encoded scalable video bitstream;
and

an snhancement layer decoder for
receiving a plurality of enhancement layers from encoded scalable video bitstream;
decoding dependency identifiers for said plurality of enhancement layers;
Teceiving a sequence parameter set; and
decoding enhancement layers having different dependency identifiers from said

plurality of enhancement layers using the parameter values from the said sequence parameter set.

15, The apparatus according to claim 14, wherein the enhancement laver decoder is further
configured for:

receiving an identifier for a picture parameter set in a siice header for each of said
enhancement lavers having different dependency identifiers, wherein the picture parameter set

comprises an identifier referencing said sequence parameter set.

16, The apparatus according to claim 14, wherein said sequence parameter set comprises at
least one of the group comprising profile information, level information, chroma format information,

picture size information and frame crop information.



