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METHOD AND APPARATUS FOR RE- CONSTRUCTI NG MEDI A FROM A
VEDI A REPRESENTATI ON Fi el d of the invention The
w@e@san3si nvention relates to the field of datBCT/SE2007/050284
communi cation, and in particylar to the field of
reconstructing nedia in a nedia representati on.
Background I n many data communi cati on net hods where

MEE AR N A S AR TS KO Rk B Ebnts RTINS FrOM
A UREBRA R ERRIRESAAN b0 ence: rather than encoding and
transnitting dat a describing’the entire scene forgeach

cene of a sequence of scenes. However, it is often
F"#QégﬁthPV?ﬂH?”a potential receiver of the data can
TG B i B I B SR e E ST o e
field %%?éceﬂst&eﬁﬁgmwla £X30m aere{grr;ef&tafo adcast, multicast or
stream ng session. For exa t he connunlcated
information is a video or audi o sequence that is being
Balokgeokeadt ed, provisions are often desired for
facilitating for a receiver to tune in to the
In mamadatasmmmusieqmmndmlmq mediaes cawveyediifi thehierm of a data
receiver not celved the initial,6 part of th ata
sed o SHbES SO Ge B ATy Sor i dgnagice s aens the
dlfﬁ?&é&%eﬁﬁ&%%éefe’@ idRoddd hide ddid &qREndatghes Eﬂa‘ﬁ%ﬂb&ung and
whi ch the data sequence iIs elngqtransn1tte by ch
trafRandiopdAaessibig tht sntare scaedot ¢ach keens efja eermencm‘ of$cawes
can be re-constructed. A Random Access Point is a data
obj ect which can be used as an entry point to a file
Ho%vgaft?s 0':‘%6[ eéélg@ntl‘ﬂ Fﬁ%otéﬂﬁl &E&%F&Qﬁe Qe{ta B4 rftYth Hlstodaat a
obj ett's. For exanple n video conpression fornmat
trardshiliRAonl swBgasthavitis chmateaceiedt bin eafitapoisdn tiatee Sectpd ﬁyx&dusswn
for this purpose. Since an |INTRA i mage .conprises an
sesAR Fowd dereamalscpecideadsast, multigass or s FanERg preEien Heor qeapple, if
the S E R hica P EEARSIoriER RS Lo DERRNETAR: i BeBf iagblifea
probi‘s%‘ﬂéatdl’ﬁf@ﬁ deSiradll foafacRenthigMoAC ResiscroitiisSinhavie lregdtasted
contenplated in the Dynam c and Interactive Miltinedia
seqgeneq éwid SpueBYe. svethid drarceqiyar diag net reesiiyeg the wird pait 26 thesipta
SetheCSrd GenerationPartnership Project (3GPP), see 3GPP
I KHP255: " MORE Techni call Proposal for Dynam ¢ and
Interactive Miultinedia Scenes' and | SP/ 1 EC

14496-20/FDI S: "I nformation
This can be solved by providing so called Random Access Points in the file or data stream

by which the data sequence is being transmitted, by which Random Access Points a scene in
the sequence of scenes can be re-constructed. A Random Access Point is a data object
which can be used as an entry point to a file or data stream, without any knowledge of
previous data objects. For example, in video compression formats, INTRA images, which
are self-contained, are employed for this purpose. Since an INTRA image comprises an
entire scene and does not rely on differences between scenes, a decoder can use an INTRA

image to start the decoding from scratch at the scene location of the INTRA image.

Similar Random Access Points have been contemplated in the Dynamic and Interactive

Multimedia Scenes (DIMS) standard currently being standardized by the 3™ Generation
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technol ogy - Codi ng of audi o-visual objects - Part 20:
LASeR (Li ghtwei ght Applications Scene
woeprassst ati on)”, editing draft as of NovenbepPCBSER007/050284
2005. However, the provision,of Random Access Points
conprising the entire data defining a scene involves
t he transm ssi of i t.of redundant data
Parfnegshipprojedt ef<s fﬂi %@@531 H%Q@Er@egﬁ%fd%mwlfw
Dymz“é aggtlﬁtep&mmu%ééﬁ&] SPELHOLRY IS&’/Z}E_@GIW!4§§-3@/VFDIS' “Information
bandwi dth i's a scarce resource, and it is desirable to
techredoge- Chéingwp undiooisunbohjadantPadial(a [i4SaR shightvweic My pplications
application. Summary A problemto which_ the present
Scanfeptas gl Ay atcddingdrafbas elNeeabees tR8anount  of
bandw dth required by a data sequence representing
nmedi a conprising a sequence of scenes. This problemis
Hoadokregs gtonisiomoNRirtioch AfcckePonstconpiibing tiwastiee ddtodefming a
medi a representation wherein the nedia representation )
scep Evalyes thy tisnsipissipn 9f Hhigh amguel) feedundan dgis hpygosweceivers will
a one..dat I . e . ho ' cecel Vi .
a8 R B 88 T MR o h 0B LI B PTG M is o
scaft@trascRk @it it isdc3inaBle &) redaderh® BB 6t Whreduf@ari®Eiadransmitted by an
representation; and re-constructing the nedia by use
appdicatioff or mat i on associated with said referenced data
el enent (s). The problemis further addressed by an
SuARaRat us for reconstructing nedia froma nedi a
representation including a plurality of data objects
A 15006 5 WG HEhe h%@?& gﬁ%ﬁti&ﬂeﬁt&l i§ ﬂ?ﬁtto reEnge BRRAABhUST bandwidih
conprises an I hpu or receiving e nedia
requiggd B £ dhakséqrncarRfrebtiap havsdgeshniprisingenieylisnce bNsdehs.
recei ved nedi a representation, a data object that
conprises a reference to a data el enent in another
obj ect t.he i ent at | e r .
T BT hER e BT ELf o SRR AL P BRRR Ehfgnraion

whéRfrethe hedia réh@sdnhivion inditled b HRuralits ©F 858 SbRcd @bRApAkhL 6t least one
adapted to be included in a nedia representation

datga g}@p},enls |T|hg n@tlpjdbqomgrisgs 1g¢cigiag a dg}gj abpacsinchudingaan least one reference
apparatus for creatin di a r.epresent ation .
to {BftaFRueRy e gt Spi el e FruT il dd grppstuging the
meiab§fiRE 8NmEorhAtien Babdael QIBNhid BfcaRédelta BRhRNPH] ect
of Said plurality of data objects, wherein sa

referenced data el enment at |east partly describes how

to const ruct dia fromsaid di a repr.esentation. By ..
The ReobfeivisviileE eAfEmsd b apaaratiis I rer g IeBRsap: fra » Hedia
repRGBLRYRGnt 08he @ PlEIHIBrASESBRRUoMprifRY aPRaR LAY Al dlchiint. The

a nedia repreSentati on wherein the random access poi nt
apreloedss qooi prsondrainputafor retchieirigrth@mﬂ‘ditairqrresreatqttibn,aﬂi_dti@arranged to
iderrlt?fgi,c i(r)lr‘gﬁet rrelégitve(? msegi%r}eepreszg‘gl%gﬁ, ar ar‘[]ei:l 81:2}163%1(13216‘[chmgglser;tasreference toa
data element in another data object of the media representation. The apparatus if further

arranged to reconstruct media by using said reference.

The invention also discloses a data object adapted to be included in a media representation
comprising a plurality of data objects, and an apparatus for creating a media representation
comprising said data object. The data object comprises a reference to a data element in
another data object of said plurality of data objects, wherein said referenced data element at

least partly describes how to reconstruct media from said media representation.
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may be provided at a | ower bandwi dth cost. Brief
description of the drawi ngs For a nore conplete
waeaenstdandi ng of the present invention, and tPEI/SE2007/050284
advant ages thereof, referencg is now made to the
foll owi ng descriptions taken in conjunction wth the
acconpanyi ng drawi ngs, in which: Fig. 1 schematically
illustrates a data comruni cations system Fig. 2
[
B . Bl B B A TP Y i P alFEirgmacess poimt
mag isb pehividedtin aﬁnetdhﬁeptremmtlommhmmm raﬁdcgn aéugss point does not
schenatlcally |IIustrates an exanple of nedia in the
conytgyp il ghe 15 oglga@(gh@guléq lodewanstret §aqene Jdenge, random access points
ntation in the formof a
nmg%Egﬁiggﬂg%g%““%ﬁ%ﬁwﬁﬁﬁggﬁgnat|caIIy illustrates a
di stri buted random access point to be used in the
Brief ddesiceiptidnuef thed dehvbingisi 9. 4a. Fig. 5 illustrates an
exanpl e of a distributed random access point. Fig. 6
Forscmermatangaétt ynddritastingoetbe araded onentiac cod dicnaglveatagas thereof,

enbodi nent of the invention.. Detailed description Fig
reforencerB AR mage g/t AP P& at s B DR R RSIn e the
g a data source 105 and a client
aa:M%&@ﬁ%%ﬁg |nté§%gnnected by neans of a connection
107 Client 110 conprises a decoder 115 for decoding a
dia representation received in the formof a data
Figg éa@@ﬁ@acalbmﬂwa%yﬂ debrcoBnattEoRaYECBeen provi ded by
the data source 105, in order to retrieve nedia which
is represented by the nedia representation. Hence, by
Fighe atirnnficdllyedecade bn tdduplevih edRncpesdneationnst r uct ed
froma data sequence representing the nedia. dient
110 can al so be associated with device 120 for
Flgg g chl%ﬁl%h% n(‘ strfdl{geg g&' g&bgﬁ&gﬁ{‘ﬁ?ﬁh@ [nveﬁ‘[ v “"e‘%@écP n, such
connection 107 is |Ilustrated to be a radlo
connection. The connection 107 may alternatively be a
Figafts echematinally tllvshatepan exapwhbdimaediom the fcvmnr @fdi m@rsnce of scenes as
n t|on 1 of ten
We@né‘s ?S%W?SBSEAJB%H%?S%SPTS?CHE%SFFf @18 s o Slenc?
i nterconnecting the data source 105 and the client
110, such as a radi o base station and/or nodes
Figpflowihdinagcatip nhstatey b distritoitadrendam egaset poin to de med néhg/gxample
TICOQQfﬁ hﬁg 107 is a direct connection. An exanple of a
udrated B higuft-cat i ons system 100 wherein the connections
107 is a direct

Fig. 5 illustrates an example of a distributed random access point.

Fig. 6 schematically illustrates a decoder according to an embodiment of the invention.

Detailed description

Fig. 1 schematically illustrates a data communications system 100, comprising a data source
105 and a client 110 which are interconnected by means of a connection 107. Client 110
comprises a decoder 115 for decoding a media representation received in the form of a data
sequence, which may for example have been provided by the data source 105, in order to

retrieve media which is represented by the media representation. Hence, by means of the
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connection is a system 100 wherein the data source 105
is a DVD disc and the client 110 is a DVD player. Data
wa@eomzddghat i ons system 100 of Fig. 1 is al SO SPOMREL007/050284
include a content creator 125. Content creator 125 is
adapted to create the file or data stream conprising
dnhg uenc to be tra n1tt§§ to the client, 110,
docOflgi) da %ﬁ? & EnEIIREUT R 3 JsugHFefaRreegHing the media.
I
O B ey B 3 P MG I R i A2 BdacBeliRnce of
infokhtabhiomghcli fxea ter mtatener amypgieatiort. eral |y i nterpreted
as a part of a visual representation such as a video
sequence, it should here be re-construed to refer to a
In IQIESP fdo lltléc‘ﬁgn (1)67 %rﬁfusﬁ%%'dab rbg Qtr ? & %ﬁ{e]pg@n. e %o?nectlon 107 may
uding for exanple
altmdtivbly&ﬂl aawﬁétﬂcdnﬁé@foapbﬂ aleorﬂbihzttiolﬁeﬂhﬁreﬂ%ﬁﬂ @xﬁﬁ[ﬁsﬁtﬂuﬁh&‘more,
as well as video and synthetic video, The content
thegcpargegpn 195 Wil pitensha rpalisgdrpy meass efridditiepgerodespipterconnecting the
dat% V\ﬁ rgé T@S ?hdstﬁg %ﬁ&%§é§L88§I§ ks ?adelSa%e ?tag(% &ﬁ&%%ng §r0V1dmg

cori‘n@amty)to tiRUGRrelat Alt&aguens eofmeuloﬂ ntike cfu@btl @m&@lo{a €An
referred to as the nedia representation of the

@aﬂm@m@t@ﬁom@@mgwnﬁ 5y send 09 mhle@methp gonpggonsf 1 7 Hea direct
i nvent.i on ont ent tor
Corgls%%f 3 o i PRSP EPL g Ui Blorgds 1S PYTPHE fdipe eems 110
[ay&. exanpl e nentioned above. In other
|onenentat|ons the content creator 125 may al so be
the data source 105, as may be the case in real-tine
tream ng of data e of . a di a
Dafsshatuniaprsf g Ahofer T iabfisn el beudspcaenuereor 125
Coflt%ﬂtr@r@atglalﬁ RAHER& EABediOHcRe HPEM Qtfrea%l dBhLAriSiAY Y 8BG&equence
in a e or data streamis schematically
to bd ﬂralrsmn‘r&tded ithe ¢iegt 1 1), fibhedate dipacsemprzabe ntediai (vhichGihy for
nunber of data objects which have been
exag}?&n%‘%f‘e ey M AL AERIRSES Pagenes) 19 PRprosobeal d4bSF ob) j ect
intedBre/a 5‘31 £ %lﬁoQ%ﬁ%E 'téﬂn%el?enm bd [iRrad qﬁ‘t%rp%te& 15%9 }éart ofa
sequence o scenes t e presente at a u er I'nterfac
visdd2 @¢prodeatagas swhhe  vikdoascqiynee tisshonlelfterd lﬁdret-amnasuelalad atferto a
data objects 210, conprise data relatin
desgripifQay ol e sNage frprsseniHion & paiculateaiat ig lall% H@hﬁf@f%%ample

auclﬁ;(%gglgté&tadﬁd Iaﬁd %%&H?%%ﬂﬁﬁ%lé&lg Qﬁj?ese ga{see% v&t&’ al§ (%egfa&%%ynthe‘uc

ata objects may or ne accor
vidédRenot e Events for XM.), by use of LASeR connands, or
any ot her updating nmethod. A data sequence may contain
mul ti ple scene data objects 205. The file or data

Thg E P E oa%ﬁ;}rll %'tn catl m%%%al oy gc?e?.ﬁ&r%tﬂ agé’ Qearg]?fce 3 scenes

err e con
into a data sequence (wherem the data sequence may be of a compressed format). Such data

sequence will in the following be referred to as the media representation of the sequence of
scenes. In some implementations of the invention, the content creator 125 is completely

separate from the data source 105, as is the case in the DVD example mentioned above. In
other implementations, the content creator 125 may also be the data source 105, as may be

the case in real-time streaming of data.

An example of a media representation 200 to be transmitted to a client 110 from a data

source 105 in the form of a data sequence in a file or data stream is schematically illustrated
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may for exanple be downl oaded to a client 100 in a

si ngl e downl oadi ng session, nmay be downl oaded to the
w@bkioent638110 in parts, may be streaned to the cPCESE2007/050284

110, or may be progressivel y:downl oaded. For exanple a

scene data object 205 may initially be downl oaded to a

. client 110, and update data objects 210 nmay be :

in éer?egf_ﬁi@anqdeﬁ eheseTigneoD FOMRES e SRk 81 e at%f%té which have

becdRABSdcB%n a’%{hnﬂads%ttﬁat aﬁdgt sgpﬂla:e&tta o8tk e Eylséstd%%l de ribing an
or even a series of update data oDbjects, Iél es normaﬁy

entitotconopf ticseguehtd of eoticsitobo pratitedhatt ousee i@ fist 1 2@, twlsereas other
ene. Hence, a client 110 can normal]y not tune in to

datg RE) cgat B e At BPGHC dHPRICFIE Bl siomiPart Bifa sgaingto the

arEFOIR, LASHUPHRYE 86 L To N AN, SaDERSERes

UptgteCiongderdftipdatc ga@ndjcca moehepdiacd bf@editg RORENAR chete
used as an access point to the nmedia representation -

Events s adMhtby usppekf SoRsommands, phanyoftheapdaingpeibed. A data
Poj nt P).. i ) f oy
seaiiel it Webin SREPY SeenP i oSt TRERE N Bl FEEREpgpprisng

thelnfed@d fé?fe_s&rﬁat[&ﬂ%&ﬁ@t brefRRUEH 6€a HedRGRARMet.STHRAMEE tohtainer
not sufficient for@frOV|d|ng efficient tuning-in

mayp g sxpnpletbe dlowninatet toratlignim 08ds essngodawdoad® sesgron, may be
advant ousl included.in the dia representati.on
o SRR ATt PRt 8 fee e REhE <881 M eRbi B0
proBREsiv @G AbWRBaddd. FOf a1 §¢hOUSa dBca 208t ifitally bhe
nmedi a representation 200, to tune into the nedia
dowelpadssdataticmn 190nd vhdeterdaginubijcotsal 1 0Ramd berstAvowd 4o Pwiatient 110
as%;S i ncl udes %5. the information required to

|
8 SCHRLTFYER URdaiBBne of the sequence of scenes. A

random access point 215 nay be redundant or essential,
a scene data object 205 being an essential Random
AnApdas slafeaibpict 2 N takcubydaself, Raacto m séacesaipRate niptaibjects, does
contains informatiaon that clients 110, which are tuneP
norilly got gaatais s tHCIPR dpigEaaion o SFrcomdruch pieng Hegena ¢icpll 10 can

noﬁlﬁﬁg h¥€dne HERG R 4R séj#gﬁ@ed(yf &é&ﬁ‘&%ké&e@bﬁ&rﬁoo deEQ&ih% the

experiences no error y ignore a random access poin
upd@ibdandbjdas ati@ onlheSiupdaicac 2dtdobjcap péacontaindilrteetdty necessary to

after the Random Access Point 215, directlyafter )
re- ¢ ITHG AcdhEeltse 8 doR dlatiipacks Z1y1may be uispanin ko ot the media

" . . . ; .
rep R o PR B AR I s SR RE oy (RAP)
HoRtbercéncoatly &ofa@epusicgnd dath ubctk QoM rdduircdin @odid aépresérfation

i dentifying the Random Access Point 215 as redundant,
206 ictiderdo ACTIeSaB! 4 FPAHINSC 196 sehars MoEMeht 3ot suldkent iof peoviding

o5 i P ISLSEMIET SARSSS o ety v
incfidbdin Bd eaRtReimtAidh 200 @s61debio@cilifa® for a client 110, which has not
received all of the previous data objects of the media representation 200, to tune into the
media representation 200. A conventional Random Access Point 215 includes all the
information required to re-construct a scene of the sequence of scenes. A random access
point 215 may be redundant or essential, a scene data object 205 being an essential Random
Access Point. A redundant Random Access Point 215 contains information that clients 110,
which are tuned in to the media representation 200, will already have received. Hence, an

already tuned-in client 110 that experiences no error may ignore a random access point 215

and decode the update 210n, appearing directly after the Random Access Point 215, directly
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entire scene that is to be presented by the client 110
at the relevant point in time. Aclient 110 that has
WO emeilzssl such Random Access Point 215 wil |l harer/ski007/050284
data necessary to retrieve the remaining part of the
sequence of scenes to be conveyed by the renaining
rt. of t medi a repr.esentati.on 200, weyer
aft%'@a @gélﬁ@%cl%ﬂéw lals U1 firle AEERR dirgetly e r?H}ﬁRandom Access
PoifleS inth&8a %g%@rﬁgtl(fn%@ Ael%dl?’ldlaﬂtr ﬁld@gpﬂwesﬁlgoﬂtai 1% can
and hence t transm ssion of suc ata obj ect
advaagpéauely 1ﬁ:lhdfr identdivatiort daod 2Medddn (§iiny.thd Raddoen Ar@seRbint 215 as
i nyention, is recogni sed that a data object 205,
redypdgnt, sypeh @Sezhﬂ%}m the Bendst plsdatyi BRckerPlchgit STRRROT ARIE-be
det&%’ﬂh@djseéﬁ‘&{c%ftﬁswn%afﬁg of the data objects in a data
sequence conprises at |east one data el enent).
According to the invention, a new type of random
access point data object 217 is introduced, which my.
As gisatienad abere @é@e@tlpmlaﬁpdomlz@WtP@mﬂlépﬁ@ﬂmg delg describing the
ent%g Jsce%% ?ha% 9s5[b b% i)gesegtf]—fg b% l’thet %f%gtnfl%' & tl{eergfegfgrﬁ o%tt |1r9 gling O& 'cl1ent

ment s

1 1(}:&%@@ a&demcl\emémmk@toal ﬁb@ﬁﬂ’l&ﬁt 2 ITSC\lvillldﬁt@e al dﬁt@@le&%%ry to retrieve
type of random access point data object itself), a

theg@mammgmaau o &P scawesprohstsassiopsicanvayay by thegpmaininechart of the

meff ekl 867 YR i B ifle MR ER e PETTER BHERES
des@ﬁblﬁg adadn rohiiRS b 1888 adbult @A Ahta O HRhEEIhe GahdniNbe6t such a

210, 215, the new type of random access poi nt
dat@labﬁctabﬂ@tetsalangﬁpmogntn@f baedwidénces to ot her data
objects, will in the following be referred to as a

Di stri buted Random Access Point (DRAP) 217. A decoder
In tll% rds &ﬁ%xyénﬂgn tihg r&%%hﬁed il @é@cﬂfoﬁ}ebmﬂ@ﬂ) QQ?%Eﬁe?MEQ
may copy data el enents of
comﬂnpses ﬁ&a Etbﬁlents thdtincdy hem‘optedrﬁnmmaﬁyeean}n of thdeidtal qu dORAR a data

217 when the other data objects have been. recei ved and
SCAUFRFS COBPHETSAL FFast @ deladp hé&C?@mgow%f‘c@@@”ngoﬁl Rgw type of

HERCEecs@ PSR QitRgbkd 21ASs I¥EIIdORhic rﬁ&?ﬁp S rREEEDY dat

ramcont a?er? gﬁ? gjéh ata I‘eail?i red to o tal Onran{fﬁj& © ata

clemente $is ofhor dita ofjudts @6y, 21052 léad t]nenmbdld ee;aegeefaame Pe®@ Byomeans of
data el enents in oneor_ nore her data obj

such feferepgesl daty glgmenip fpaspiblysn @@ﬁémawrywrﬂé geip eomens Tnctided in the
nev\%@ﬂ%'o@ n%lglnyac gs%%o&gﬁ%ﬁ” Lgts 1%% dbtggﬁ cgﬁ‘{aﬂleﬁ Irﬁ‘[ﬁgg{ Et;t:c&sg point

ey ret ove, a scene

ma@bg ebtain2®S5 is a type of conventional random access
point 125 that facilitates the reconstruction of an
entire scene. Wen the reconstruction of an entire

sm§§ %%%gc%sﬂﬁ%h{a%gr Dtaillf %%Sra&{on? %Ppé%% arc & @Qbﬁféd%& ghe new type

la re resenta
ofxraﬁ&@ﬁ QBEES pSHCtd Bisitct aall hEleadtac baice ﬂgae)e}écﬁmsazlo 215, the

nevs [[y%g%?tr;ndom access point data object, comprising references to other data objects,
will in the following be referred to as a Distributed Random Access Point (DRAP) 217. A
decoder 115 receiving the media representation 200 comprising a DRAP 217 may copy data
elements of other data objects 210 to which references are included in DRAP 217 when the
other data objects have been received and thus to obtain a self-contained random access

point. Hence, according to the invention, a DRAP 217 need not contain all the data required

to obtain a random access point, but may instead include a reference to data elements in one
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have been copied into the DRAP 217, an entire scene
may be re-constructed. DRAPs 217 can be used in any
wo ype/1af3snedi a representation, including pri mePgT/aEa07/050284
secondary streans according to the DIM5 standard. In a
secondary streant updat e data objects 210 are
deliv the 1 dlfferen dat a
or @@tﬁf&ﬁe strahicand 0.2?@.%% rﬁ‘aatsageasta ¥ ey considerably
lesVBEK nahPad B Mhesis hHR data objects 210
esaredgﬂﬁPvePegpgny?Eees%ngagg Sgnce as the
original scene data object 205. Secondary streans are
often used if onl art of a scene is to be updated,

As gisepssgd ataye, %s@s%_ﬁaég AOIEPdiP 8iDgKIAFPIGIH AR awlom access point
2 AR L LB AR LD AR REFRE o oran

enttoweent @adteiddd byomehs oflaiRAP 210 a DRA P17 rilg] ydegtifi & amedal
an earlier p0|nt in time, any updates to the part of

reprgsentaiianiOpweild clule ra%traﬁtwcle Hwt [Elee B velpeacesldarpelgaents
hav% 58 ?@ﬁé’d‘l éﬁe%t{&fi‘ 7303 g&%”s%%{e\’m%tﬂeex%fgo%%aef%
eous include’ random access poin e
forntof DRAPs 217, in order for newclients 110 to
tune into the_secondar stream of updates, or for
DRAHS@&F san bousedrie a@bytytoﬁ Q%/elﬁdlngenresem@eoe emiwaag pruzf,lmweaadt

fresh the par rt © o whic u
sech e SRR G RR R LRBYS APHILE Pl DReaP UBASe dara
objE&t§ b NEARRIEBvert R tBe alidht QI MBY 2 @iPRlcnE Adth Sfichd® tMM BB ofiginal
random access point does not need to describe an

sceanitlita obpceB, Wtheteaemaamimarywheamalpsl@e reta abj ety Bdrawel delivered in
Vi a | tiple seryers, e d| f er ent yers be

the§p g AgladeRiston mPe R R Let %%Pthct&?)‘g CORAEY Sggaims are often

use%%f nig Q%ﬁ'ot‘ & @céfn@ RIRB-AGHARES, RO B fob @?ﬂnﬁl@ atv&"'ih(fov@ @ﬁﬁaymg
only describe the part of the scene which is updated

rapilly theagmel 1efwanat1cmen\ad1apkgmld1dmemﬁe IfahORARgRLAd weenk hanbgen

have to rel e to th scene which is
delmstt&t(@tt ci5gIp Pl dopBrigazat b \9@@ qﬁ%ﬁb@ﬂl&@&&%ﬁ%%%ﬂwr point
|
in (FAGUFY upAReAEURRLO B son DAL ublihing i $0Tn AP By means
of 4 Mmdamy stheant. &- @oosiaryugtiaonmey a(arantagéousﬁ 1ﬁd&d\t€randiafm access
rder to si I|f t he description, the t

POlPTé 1o Hdernet PEA f2la i8 Qs o5 9w ¢lipnishll Ofte I“IHE’VW fRythe secondary
str&%&ﬁﬂ)d&%s t(ﬁffglr cllefistinG a[rgaag eﬁﬁrﬁt{) tﬁ@se%ncﬁ gtlseaﬁtc tolBfesh the

scene, e reconstructi Ire s

paﬂ\bﬁﬂle\iéed’nelts wiil the apdate dAa DRARSs 21 ﬁlemaobnlderys@aemmaslaa.
tenpl ate for a conventional random access point 215
i nto which necessary information may be cut and pasted

Fu&%\%@ﬁ? ! nl%te %?toﬁleg) p%c Bﬁol‘é]tg puHiic agdgﬁli ?e%pagtﬁt does not need to

a eous I 'nc en i on
descEBdin éﬂtir@ g:ehb & 0@8}9&1@& Avias aascalféﬁﬁ’ s@éa?med&'d@ huaplasdvag the

in the header of a data packet of a data stream or a
diffgreat servers may be arranged to update different parts of a scene. A self-contained
random access point need in this case only describe the part of the scene which is updated
by the relevant server, and hence a DRAP 217 will only have to relate to the part of the

scene which is updated by the relevant server.

Hence, as described above, the execution of a DRAP 217 will in some cases result in re-
construction of parts of a scene, rather than in the re-construction of an entire scene. In

order to simplify the description, the term re-construction of a scene will in the following be
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determ ned sequence of bits in a file. The other data

obj ects 205, 210, 215 to which a DRAP 217 refers could
wheoodarasobj ects that occur before, or after, PCESDRKAS0284

217 in the nedia representatiyon 200. In case the DRAP

217 refers to previ ous data objects, the DRAP 217 may

ege executg clients 110 tE have h d access to the
RyFiELE ¢ %ff‘a Gsjragiion of pgits @ %ﬁ-ﬁFf‘éle ?fft f Fopstiugtion of an entire
REGUBRREr S ﬁbgflle a client 110 reading the file
Scemaly readr gan gb}eects that occur before the DRAP 217.
When the data sequence is in a data stream a client

110 that have listened to the data objects to which
A PRAR oy heaven Heeimplideior aransnyped) raflof gpapst point 215 into

B S B G PR 0 BAEGMA AP Rl

Obj ects 205, 210, 215, the execution of the DRAP 217
can occur when all the referenced data objects have

A PRAR 21 ¢ can ydb@ntageously inclpdg dentificgon daggy 330 tslymmmg. thgyDRAP 217
as g E{AI AN ?u%%ﬂa Sﬂlggm ?lgéqlﬁe%lg ﬁ%%ataé&a%lééﬁ[s %rcﬁ st11e8m or a pre-

dete@RbEIcquEeBEbitNat flan be used for tuni ng in to t he
medi a representati on 200, the anmount of data that has

to be transmtted in a random access point can be

l.n t I t.h
SEEPE ol 20l S % DI 2 el Bl b R cigets
that @ccupaab@e dah RerOtic i AP 21@ Pk YnediH0BNS tatioh 2000 @sdic
under st ood that a DRAP 217 may refer to any type of

DRedt 2l Tolsfesg to firpvigusddataoky equéhchRA'PnZal 7 rn%ehct cxmuﬁeé by clients 110

licable t th f [
thafERs iAot @ P bisiious o oBAT T B B s PReHES i n a
ﬁledQEI?enP D1 @ &chding TiRErile BY: asf%zid)&hté §biPAS HHaf BéRE bé‘fo?epﬂ% irebbe7.
to M5 (Dynam ¢ and teractive Miltinedia Scenes),

Whmh|tlmd1datas sealnelaxdaptrm iapm stm‘anS‘d@hém:trl l6vhidt heve hzsﬂerad to the data
conmunj cation, presently usin rsio

objpely w@aﬁfﬁerggc Ve ey mads, %ﬁ F‘é‘ih af %%Semcaéﬁerﬁam may
&8@9@9 ORA ch ) Fe shbeB® 18 2P MRS t dat

x present bei ng st a% arng\i@segﬁ%y 3 P 3rd gener a%elqgﬁn e

objpras TZOIﬁ'erZSle Pl prig eetytion tiichd DRARIA 1Grvan Sc@q tdich wll the referenced

|icable to other nethods of nedia, such as fo
datg QRIFH BAYCARER FeoqBFfLrRIGH Prk Py, Eebus Browaifng for subsequent data

objgggﬁgﬁr bl Qr&e?gﬂ%%%g\%ﬂ&l @Qh@@]\%gl ghotatléddoﬁ tl}‘%czt%ll%grﬁlglete scene

ect’s - art
thaSe@rtﬁ Repraseiihgin onhe niemarfamysdnnmbﬁ noesShe aiabant of data that has
i ncluded in update data objects 210 of a data sequence
to g transpitedyp agydontacsats POSK cribe Byesduct i ng a
particul ar scene. In such instances, a DRAP 217 w ||
conprise i) references to data incl uded in other data

In @Bjf@RinEng 1M ot dichpEiFttae ¥REEHIENOWRAP 217 will be described as
referring to update data objects 210 only. However, it should be understood that a DRAP

217 may refer to any type of data object in a data sequence.

The invention is applicable to all methods of conveying media by means of a media
representation comprising a sequence of data objects. The invention is particularly
applicable to DIMS (Dynamic and Interactive Multimedia Scenes), which is an adaptation
of SVG for mobile radio communication, presently using a version of SVG referred to as

SVG Tiny 1.2 and wherein a scene can be composed temporally as well as spatially. DIMS
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be used in re-constructing a scene in conbination wth
the referenced data in other data objects 210. A DRAP
wQ@in7neepsadvant ageousl y al so i ncl udes i nf or mat PONSE2007/050284
relating to at which point ig time sufficient data has
been received and a scene may be re-constructed. Clher
. |nfor t.ion y al S0 0 nally he included in
is PyappnI D Handariosd t%@# & gfﬁ%%?ﬂ@fﬂ@&ﬁ@? B Flt mvention
e g PR P SR R AP
ISCBUBS eqmzo um[‘ahemanftedabbgyay (welinpadasdiaryisdabobjects — Part 20:
i nstance if data, included in a DRAP 217 and to be
LAS&R dLightwaight Anplsaians Seencdieritseniaieidne, were copi ed
from previously conveyed data objects 210 when the
DRAP 217 was encoded. For instance, if the data
In thehyaihasndes, dam iatladanin uptate amobitsaTINagS daeseg Gére Mvill Aot be
a sequence of video information, the elenent will need
sufﬁmeit?f%ﬁeémswcamg@f@rtwiwcmﬁ Inspelyiasaaersi H DRABRNS willz
coré&(lajs’% *:lfefél‘%t}](‘!gg% (Ear?ag f(i])lg élla&{ 1%d U[["[eerdd&kat ob?gctse?{)d e{n%lr alﬂggl 1?1%1}] should

be 134 2l donsth& i Refdin (ﬁﬁlbﬂﬁtlU@ dathese ﬁéwﬁ&r@bm gstalimothbedata
update data, if any, nmay advantageously relate to

obj a@sj 31 @<\ WRATH2 Bl may @dmtagwbrak@dndﬂd@rlnfoﬁ@atr@frelaéng gt
| t So-h
it R T g e PR RSO Py BL e e essucted

illustrating an aspect of the invention is illustrated
in Fig. 3. In step 300, a data object is received by a
Othet irdematio® ntalyadsofoptiosadhyderiedsdsd in ediRARE13 spetnatonformation

acces oi -. fo I order to .tun
oS P Db Gutss sk SR ol WSS Rey Bt B et -<onkiructed by
useﬂﬁftlﬁ@fef@r@nc%g A8t Rmdn®. BANdcgale ubdﬂaté& Jtidh® miy b Sh&BssaBfor
is checked whether the received data object is a

mst@neet if diat ieduRahidaPRAEE4 3 aRd tcnbe 128 in fheirs-comaitudtion of a scene,
inclu e checki ng of an i dent cation 230

wegercopied; fromp gl épquarsdﬂ E%Qt@ m%ﬁw.%’a?asaencoded-

Fo%gnc%lﬁ” thd Jh%@reﬁt@sotogaﬁcel en? %ﬁ:‘hergove's QCIWFQ ﬂIlQ screen in a sequence

appropriate action is ta I'n some i nplenentations
of vfled inéormatien) tthla)esiemémtvhll @eefd/zemﬁfﬁemnaktaﬂﬁag goimt Adaesdiced in a
Pai nts and Distributed Random Access Points nay be
DRA? bt Bt haﬁfbe% éltlioéwd\}% ag sihieydate2 [0sFor thi purpose, update

datggﬂﬂ%t tf.lfg l'?ﬁ@%mfﬁ She E)rffblqﬁatl%ﬁ%g ]%H%e@gaﬁg%cﬁﬁﬁﬁéﬁpdate

e executed In ste
datwhiahey afayiadvangcomly fise toSiiates 11&211¢Iﬁare nd B¢ petfcahicgafier the
step 310, in which any further update data objects 210
refgpreed datgiolepaeninlinve peer capipd angd before ke-¢nsHuCtng t£@ 85805
that the received data object is a D stributed Random
Access Point 217, then step 315 is entered. In step

A tBhhaitt BéhcPRABL IR Mudtitiagn ah ¥pee JMhdindeitiohds Wbdtaidd in Fig. 3. In
informati on on which other data objects 217 have been

step 0@ racdudaeebiedi 1s IsecipRAY 2alient HHYihet lor some reason requires a random

access point — for example in order to tune in to a data sequence of a media representation
200, to perform a reset or to navigate in a file. In step 305, it is checked whether the
received data object is a Distributed Random Access Point 125. This could include checking
of an identification 230 of DRAP 217. If it is found that the received data object is not a
DRAP 217, then step 310 is entered, in which appropriate action is taken. In some
implementations of the invention, both conventional Random Access Points and Distributed

Random Access Points may be implemented. If the receive data object is a conventional
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in order to determne the identity of the data

el ements to which the DRAP 217 refers. For a further
wae@menssson of this anal ysis, please refer to FCTSE207/050284

In step 317, it is checked ther data el enents in

any subsequent data objects have referenced. If so,

step,312 |s. e re erein the subsequent data.
Ralef{ﬂﬂgéf%%% @nkgfiﬂh@ﬁgg%g%@éﬁ ot 5@%%{5 covaHied igrgep 310, or
- [ i . - ' I SR A
T R SR ie Do Ee” St Spjehpy P
updh?Odas ebjeetq il 0 e, restiep ddzxecitent ered directly after

step 317. In inplenmentations of the invention wherein

a DRAP 217 always contains references to subsequent

. ' t .31,7 .be . ot .
RS2 e 8 LTS8 DR EReces o

217, nipdnestep 3 Iat ik ensredh B gepp3 BRAR PRAPQAN ioMayysednesrdérao obtain
previ ous data objects 210, steps 317 and 320 may b

. . ) : e

infospratipr En Whith athes dlagamiastsy? Iehayp beqraglomnced i the 217, and/or

.S . t 32 t d nen: t i

n G Bk 8 RSy R LR O g A5 s Fora

furihdeditddstien of thid Aalyeishsleasd aéfar RIHiLCL $n 2P 3 andt ig @REREd whether
either into a separate data object or into the DRAP

datg ¢lpmegispeaaly supsetuchingiteoiypatahavercisfenced If sovy 8lep oA Is qnfered,

t he reference at I nts are copied,.i;nto,a .
whighh HELHEAREE QAT bR ZIER A RO Al ey e awaited
anBeBeitb® StdPpEBSS e chRfedt an kRpBINSHiE WSt ARat ®b shiBRquent data

scene Wi ll also be copied into such separate data

objotsj 20 arciréquited, vterf 3¥5ein cedradatizectdy efterstep Hi7elncioplekntations of
i.nto.the DRAP 217 jtself, then.a copied data el ement _.

theyNGRPREISER § RB AP S PORTAR CHAES 'ERUREALeTT AR obicet

210, REePRTRChOBe bRiteY! 4 §& Y9 Gieréplife@Dafet S35, Blifilarly, in
necessary, and any information on the timng of

imm@ereaidtions wikret NORBRAR,7 cehounlydefer &f preaioly dide obents\2éd, steps 317
jor to the execution of the DRAP 217 if the
and :A0dngh %ama%%ﬁaan&bﬁte@ Sigaychiminieed Areetydieprap3 53 7
itself (cf. the random access information 410 of Fig.
4b and Fig. 5). In the follow ng, the DRAP 217 will be
In g¢ 823, chehdwreclbacureo sdlith etmtraenad indhetedah thetDRAP 217, are
necessary data el enents have been identified and

idepigfiddn (haRiBer dafectrep’ HhandirepiHeeibive i p BCRAGHE &itig@kicct or into
the I@RP%%Q, dheée 1 egﬁngnlﬁ?q%ﬁtﬁﬁ)n%% gl%gntfoﬁdﬁ)ﬁ?ecl%ﬁe?glced data
scene w at the

ereby 't e re-constructe

elemehteiandopiddihiog sepietctdatantgecd,abién a1y dia nlTeR DRARPT7 2al are also
shall here be construed to include the execution of a
necgssarolor detre-canstiustian of the seene vokbabobpropicd o whshetgpamgte data

o A0 5Pkt TSR0 L 1, BP0 R 098 o

dat8 3Rmest w1 Bphacd heedtrnesio thit dahi démanyAhptdiehatiopeddtig to
data objects 210 are received and executed in the sane

whighylagsobydets HE apRageessary, ad amonfaweioner the timigg pf evcewéa of the
DR%GI;, RS %}e%%ab%}]f %e ?erl]ltloex!eg %rip)y tothe exccution of the DRAP 217 if the
referenced data object is copied into the DRAP 217 itself (cf. the random access
information 410 of Fig. 4b and Fig. 5). In the following, the DRAP 217 will be said to have
become self-contained when all the necessary data elements have been identified and copied.
When the DRAP 217 has become self-contained, step 330 is entered and the DRAP 217 is
executed, whereby the scene will be re-constructed at the relevant timing. The term

execution of the DRAP 217 shall here be construed to include the execution of a data
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client 110 to which a received DRAP 217 is of no
rel evance and therefore ignored, and the step 335, is
wo bav/12438st ep 335, any update data obj ects 210P¢Th8E208T/€50284
received in step 320 are not;executed but nerely used
for copying of data elenments into DRAP 217, whereas

such subseque obj ect 10 are gener al
objeql eCitFEH! bﬂﬁaﬁmd@%ﬁ 0o veivch (i QUSR8 tafq%é%@mzeans of the
SR - e A : nei -
DRAT 2| R SN, W REBR DR/ 917 hytlBRe Ny pos i
entbred, ih wdsdhr atyedrthdrupBatg .dadhanbjaresdl 18 ardirdcbieed amdexetutad in the same
sequence_of scenes 400 conprising the three scenes
way s the DRAB? 14 {gs noisieen upsd. rfprenecobaseess epehilerdioned by 2
. . . Lo . o :
SR B0 SRR P el BBkl Bt v
stefc33R)is thadinksteps33Bn enydiifdatccdunsbisitas 210 har ars rdseivBd iiCstap d20 are
D, whereas scene 400n+l consists of parts A, B G and

notexeqriterl bt anciely gsethionsony e dia pmeieta DR 200 whereas such
s QURh 008l 2B RGEORE SPIP AT i WP e

DRANH fEer ences bet ween the scenes 405n-1 & 405n, and the
di fferences between the scenes 405n and 405n+l,
respectively. Update data objects 210On incl udes
instruction,dat | ements 407 cont.ai ning i nst.ructy )
Refg RGN 0T BE Riele B2 BT a9t SRORE DT e T DO 217 5
empI3 QM wil 1B kR edde IR 24 0 i @t in 2HOfokA Gl | Q&?Jence of scenes 400
+

Instructions on how to obtain scene 405n+l when scene
congirng e kimosweentyptdne , d8mashiWot-$ i2shownatecberGsericdray user

. . advant ggeous form par f ia representati 00 .
i F G B org) etiohed ok DR oBsPaRiR T A00h-f Sonsits
of SRRVEYED LAdH, k&b S108d Boridlstd b Hasts AN BRAind T3, whereas scene 400n+1
occurring before times Tn and Tn+ 1, ‘respectively.
convsth & pagpre Betitaad Eon 200 nay advant ageously al so
i nclude one or several DRAPs 217, as is illustrated in
Fig. 4a by DRAP 217 occurring in nedia representation
Fig290alR8 LifwstPmbMd Ao R or 4 Batkt : ising t
2S00 L0y I SO SRR or | Bl i
updasdilaa pkjpete 2e0t atd Din2 0 Gelivafean ehauhitfatoncadicay alnjtefcgnes 405n-1

210n is il|ustrated. DRAP 217 of Fig. 4b has been
& HRBoyKldhe diflseenses betyeeniBg peenr e BsBA T oh repectysly. Update

|4 : [ : '
oo UEX P01 R UL AR 0 NPRRERL BB n v o
obthid sdatcatOsh evientssenc@0Bpdads Bndlad, andbpéaé 8at2 djactedld includes
210n+l, and enough data to re-construct scene 405n+

instpgtionh gy Bowde RbRatErR0 A trhes staref0SHEee W Hadite da

objl_(ptg- 2%0na£1d%m-rkfﬁ‘{aﬂ %dg%%%ggu 1ﬁ0r1tnrﬁﬁlrtn(% Aifedi¥ %%résgntgt?on 200
nedi'a representatron an aving

representing sequence of scenes 400, and will be conveyed to clients 110 at times t, and ty4,

occurring before times Tn and Tn+1, respectively.

Media representation 200 may advantageously also include one or several DRAPs 217, as is
illustrated in Fig. 4a by DRAP 217 occurring in media representation 200 prior to update
data object 210n. In Fig. 4b, an example of such a DRAP 217 that could be included in

media representation 200 before update data objects 210n is illustrated.
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recei ved DRAP 217 will be able to re-construct the
sequence of scenes 400. The payl oad of DRAP 217

w0 naazissl a data el ement 410 which will be refBCT/eERIDT050284
as the random access infor jon 410, as well as a
data section 415. A purpose of the random access

i nf [.on O,isto ecify mhlch updat e dat a
DR&Q} BRI bF%?ﬂCP@%—‘ (o derpare! mpdipepgssyyation 200 and
' t
cor SV L SRR TEEREPOY AN 1Al i 2P RCR R, Rl IRfpore

DRade. refond or dapd ¢lomeath ﬂunpdakeedateaolgec&mélmﬂeﬁldszhﬁmu ahé enough
e constructed by neans of the DRAP 217 can_be defi ned

datp 4o ﬁeeqwrtépmqﬂo&@ﬂ vilbhavereghicciv et petmohn gl dlgnce, from time
t.e r \/
T ChE O RS LAR PRI IRuelh Bt a0 the ryine
recSiedi D& A2 I7ewitidsesibicui6 trédotyruseib Scqfenée EIRAEHcE HD0.
requiring n subsequent update data objects 210 at the
time when the nth subsequent updat e data objects 210

Th%&%ﬁ}% ?}{% ?%ta ¢ e%ien% Eﬁ) whi%ﬁ wrtl %ml)?fgrfret‘({ tlg as the

ranti&@ aUM@Irffoﬂﬂitl@n alpg, Qﬁtv&ll?a;th da&ﬂdélcﬁ@rﬂ4 15AlAt lﬁfrF@Jel of eﬂleyr,andom
the random access information 410 coul d include atine
accgssanformptipnstidHs sawecifiawbich eipdate ﬂ@taro@msvz IAgre fequiDRP make the

DR BB B e B HOAAG S5 BRlcapyeiarar 217
shod@ B @éﬂ@&?&c&%@u&%@éﬂe@ !ﬂnf@fr’h&fontagoﬁthﬂletn' AR 465 @ould be re-
time stanp. By use of the random access information

comstrocted b owing oighe DlRe’d’c 2 lﬂlﬁnmﬁeﬁ@edﬁp beiinplicithi d¢rivable from

i nf tion,about u data objects.210 a
infor Bt d Bt Rt e RS0 2 Sl R SR GrRnargryample.
it nﬁa"} Baefcfeﬁﬁéc?‘ﬂﬂﬁﬂ &y sdéﬁé h(szﬁlohfdsoe@éfcfoﬁﬁhﬁged SRRBEY DRAP 217
resour ces. Urt er nor e, the use Of random access

reqiumiing mrmbsaqnem; 1pdan dbtlaeﬁueefsfz 10i a¢ tite tirsewbén theintit srbs¢quieyt update
for. ex e bling th f relative li i he
datgy qpigcls 333 léﬂ?%;ﬁl %% pilﬁ@ dBagStimp of Hﬂ&ﬁﬁzﬁi’ 21%5 is defined
2
as B %H{edsmaﬁy em@?a%%%iﬂgx Eg%né aar%sj%c{s 2@6}5&@&1 Algeﬂrti@ry, the

to exec on O I'n the enb
ranadﬂl aicd:dssr sifsratagidn byo Eodd inthydeaaimdostrap.dassch dfPfSQféﬂfﬁiel’l‘Ol‘ﬂO
is on the format <randonmaccessi nformati

recglaagéh%%q%}’ Fageoutdyby adaptegie assypmg At a@%%&me%fWﬁ be
con‘%&]ﬂecplgn g%f ﬁh% Lﬁ)ﬂ%ﬁg a(%b'je(c'tsgﬂtoerecel??e‘ﬁhﬁ ':[éeﬂ% IR0 MO stamp.

speci er o sequen ata objects

210 in nmedia representation 200 that are reqU|red

toco Iete a scene 405 in the sequence of scenes 400 )
By wemelethe rndpeicigress infoperiioa ‘daedcehyivslenpit) pephe Respvigleyl with

mfoer{n%{lg gl!)(ﬂff‘ gvhﬁc‘ch %dg%rdafahobslleectg Pﬁf e%rle ?qulhrgd gﬁ(??lilf?ﬁ r@f?éntaf 1% can use

ore

thrsﬂﬂﬂﬁ*ﬁl@ﬁorﬂ@fdfﬂﬁéht@&ﬁmddz RGb@IEHIR, anWhin@) @ esbrees. Furthermore the
applicable. The attribute "packetsrequired' nmay take

usetHgangdgnuacced iaioymaipntllenghlpgrificiemrusamof peintegnbp fr example

enabling the use of relative links in the data section 415. The random access information

410 should advantageously be removed from DRAP 217 prior to execution of DRAP 217.

In the embodiment of DRAP 217 illustrated by Fig. 4b, random access information 410 of is
on the format <randomaccessinformation packetsrequired="n"/>. The random access
information 410 of Fig. 4 has an attribute “packetsrequired” which specifies the number of

subsequent update data objects 210 in media representation 200 that are required to
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access information 410 of Fig. 4, it can also be

deduced at what timng the scene 405 that can be
wo@bioaiizassll by nmeans of DRAP 217 will be rel evanPCFSENNB050284

is the timng of the scene for which the nth

updat e data object 210 describes differences in

relation to previous data objects 210. In the exanple ..
corgplglerd %Cﬁnep‘foa. in jhe %eabenaﬁagfcgn%ﬂa‘f% RC éleesregaléedematekfléta objects
21 IR 4rQ dEAn&ORST e i oaH REm th

B S A R L B e LR R e p TR PERE Brder they
arewhiredinsclngordf andthenvddfined daotdmgroetieyahiteves isTappligable. The

Qbvi ously, the paraneter and attribute of the _random
attrifiie SRAGKRSISAIHEET oMay ke druTalraRiviay dpivrad nempe R theprghdom

chyot byat, th

so B AT rRe SN Hie AR BB b BRI HACHAIERRE the seonc 405 tha
candoRARE RICHf inCaks iof DRIGR 2ADbivECHSicRuit -l is the tiningRanto Rtene 405

access i pformation 410 could alternatively be

forjvhighethe At apdate dge ebicchdipdesaiies ditkignces injigkitian Ep prpvious data

. L £V t.h .Ser.| f "n" dat e ' .
bS5 e 4h PR b S AT B prLunddREBA S0 BP LB b peauived
re-€ashudtaBdIideRsl4 Lpaat ghddahac, ok Rblc @lifc e@ithfle RE (and the timing at

explicitly specified in the data el enment random access
whichfseaneetOP ol wilbbecameirphewant ifpl id o @bvieusty, e pedaraeiert and attribute

he random access .i nfqrmati.on 410.defini ng.when the

B S SRRl 0 TR SR D R b St e
foriAt & hinh hQWENAfdrmefiod 4 10) is Z DWEP 8hikrbduite=Cheskgd

whet her all the data elenents to which a reference has
<Difletip evdfentina vietdoéentsragoéiededr A DRAP 217 does not have

to i nclude any random access i nformati on 410. For

instance, if a DRAP 217 is encoded according to a
RadoRDARLE Wehehdh 4 R AR Ml c19bB&hpIdAtR @B Q6ESwALOFor

to which a DRAP 217 may refer iS5 pre-determned, as
exangllé, iaseadlvd spasfytngdhataf segecdl ‘of’ vpdatd déta objece il 8 agl@qiired to

medj a representation 200 in relation tqQ.th eferring ...
obtpRA %??Sas/ abqny ¢ reswr%%@a@faw @ba%?léﬁ@)ﬁ@ éﬁ a%mmﬂy
i.nior ' r 3 i
sper%gégﬁtﬂe LR diEhdr? Pandggl acBed 'gjﬁtﬁmatmﬁ 430'%55%%%186@?(1 then be

er to mprecedi ng data objects an
addddtta tlehpeddrs a@&bek infdmeatien 4icdedi@ing hitenvibel D APDW ik habe used, or
the DRAP 217 js sel f-contained when the Ath subsequent
a chpgk gopldjbedntrodysed i the dlogichad of Hige3 pihgiciyit figgheglsd whether all
the RCHEH A f?)fwlgbl? p AR &L s%géﬂ Ha ﬁ‘a%.e%gen rec?ivef‘ch
pre-determned, tor exanple at the timng o e Ath
subsequent data object 210.Data section 415 of DRAP

217 of Fig. 4, as illustrated in Fig. 4b, conprises. .
A IPRAR 247 deenied hgye weaeludoanyigandain aereSyatamadend Kh Fyr mstance, if
c r ' . +| tal ta.

o TG DP9l g SRS ARR el oS BRLELN S PR s
210 ypeBickh DIBAR2 & £IAR RfST: is 'Efbswei@iﬂlédm adhatiR aelhePekitisn 0duch other

dat\g;ibj%?ts Siffg l1Jr|1 gegi;%pergs%g‘la}[/ion SO(S: i%nrgllaiti%g t‘[0 ‘Ell\llietrgfelgrgeg Sft{gg %?;,da
DRAP 217 may be encoded without any random access information. For example, if a
DRAP 217 may refer to m preceding data objects and k subsequent data objects 210, then a
decoder 115 would know that the DRAP 217 is self-contained when the Ath subsequent
data object has been received. The timing for the execution of the DRAP 217 could also be

pre-determined, for example at the timing of the kth subsequent data object 210.
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| anguage according to which the data sequence is

encoded (such as for exanple SV@ XM.), and reference
wal2adoa/1x3enent s 420, whi ch i nclude references tBCTHSER07/050284

el enents of other data objec{s 210, and which will be

replaced, at least in part, by such referenced data

DaiECBReRia s GHUGT 24 R Bt 5 THstrpRd ke 40 coglREhpafgeloments

by %i%%@e é‘v{/l{n?%lg &1{: ﬁgﬁ%@esgﬁii orGhs %gﬁ%%%lta %ﬁle s@%1 zﬁogﬁw Enia§ R

obtpined.ddabkactibe 41 bibt E1gcd)bmd>mpmﬁes wd Bistileishhibla dygred ofdala elements:

. language accordlﬁg to which the data sequence is
insigud DB SRiBeT o #F which St pisfaniin e aompm! BRAhotandgd and

langﬁ%e aé&fr&lrﬁ% (r?é: \év&llyﬁ 1 Nﬁlﬁfetr elqu%gr?ﬁt’?eg %{f@tﬁ??(gﬁ sfich as fOF gxample

SVS}@EMH); &8l eferdrde ﬂhﬂatelenaqmezmm W@ichincindut Ib%Iferﬂad @ daby @ehents of
reference” is the identity of a data

othet Qi Abice 21 PrpndnGvcirsH bt e plagcd, BHF in BT by T reforenced data
ele%%ﬁtdﬁr%g)g Ifgcr:]esg %f rf Kgeous| lﬁpéré({/r t(gf(teh [ ex'fggueuon ofr‘Ehet BEAP 217.

WHeh @afQ@$drhdn@toGihiEIRAR rédidrentHdAa Woinehits Uhe réref lﬁfV@ Tﬁbé@ﬂcopled into
data el ement should be copied. Other syntaxes of the

thehigpdoP 217, they BRAAL7 thpul@[:ga\q:fe@hky bt fully gompliantsyth the standard and
al ternativel ref erence data
oG REr 98 S Ra e SRS IR por e wher o n @

first part conprises the reference and provi des an
identification of the referenced instruction data

Thetofremte dagreleroctid 20 op DR Ekﬁwﬁ igutbsie qlithatsyatax égeﬁﬁjomdafe

10,. and ,a second,pa i ncludes the identificatio

ref Tl Frr 2o Rt R TP it SRt oY YDt ippngher
dat® BBREH 2N o COUIRLL-OF 1s§ﬁ@ﬁi@hﬁ?r RRY Qata REnSHR UK in the another data

<get f romipdat € sour ce= ityl" target= "identity2
objéct.210hEhespsana qbatdet/ofmupelerefic & effatrae € emthetDRIAD 217 can

could then be <identity2/> . The first econ
adVﬁaﬁaggouaE WA BYEER aﬁ%ﬂ L gficanfiionior Dbk g 4 e Wgwhtﬂée
e R B e R kP J R of
DRi2eP Dldasfedg.i4b mdtyealmegutmﬂyl’mg usdd. Fheexdatpée, aecfercnne ddth ﬁlement 420

and the second part caquld be placed before, after
may goRET VRSEPARIE IPBHS. iR ﬁé”%tmagt cHEPrisesHBaC E?cf%IFlﬂ‘ieoaﬁldd’FOVldeS

an fdlaﬁ‘u cgﬁgﬂ] g% A8 EéfeﬂeﬂcéBF#@f Il"Jllt%illglﬁ qaY el epﬂehml@l ﬂorﬂ%l &

rovide 1 nformtion e position into ch t

suHsﬁfu@ﬁBdtHIze objdét2a 0 edreinedtomdhgitt theldecctp idetificdsivn. OI‘ Heeﬂirst part of a
synt axes coul d alternatlvely be enpl oyed. For exanpl e,

ref%reliw@fd@faeq{@éera é@g Hbﬁljlsef‘élil ogproenirgguli rﬁ@rl Qe jerrase ety Blax
<g§[ge%zl éfc'ztg ou d%ntﬁ:g ¢ }a é‘zll arde /%? Qbh?ecgec tnhgf reference
J ata ‘€

Bhte nt o curs. endi ng
dats eRHRACE 0doukCBBE Be 4Qntin20he mmrasﬁmatse&nbxpafm aNthe @éference

dat; Eleemggtd 212% could then be placed in the data section 415 independently of each other:
for example, the first part could fro example be placed in the beginning of the data section
415, and the second part could be placed before, after or between instruction data elements
407. The position of the second part in DRAP 217 may in this implementation provide
information about the position into which the referenced data element should be copied. Yet
other syntaxes could alternatively be employed. For example, a reference data object 420

may include information specifying in which particular data object 210 the referenced data

element occurs.
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representation 200, as well as on how the encodi ng of

nmedi a representati on 200 was perforned, the data
weewrilm3syl5 of a DRAP 217 nay consi st of ref eP@€nsE2007/050284

data el enents 420 only, and jnclude no instruction

data el enments 407. During processing of DRAP 217, the

reference data el enents 420 are replaced by the

referred data el ements 407 of the other data objects

Defordingl SHfie TRIGLRAS drREedRAT) RElcb et PMBSE of ik HBE

eé%(ﬂanl‘lr};%lte g?\[%%ﬁ ﬁk% Fi ge. 4, eg’i’%e oﬁet%e r@?'lgr encoe ]geata a

repedsemretidrs2? 8s otll dadv@ahsetlid @rodihb of efedia reresentagioh 20@ was
instruction data el enent 407 of another data object

perforpied HogevascclionAdp &f adtieA Bl 4 may SrBTYL o4 sicTragr Gab glpments 420
oy Sy 8 PR RS ST o AR Bk SRR BRF 17

refértisderdacd dl@fcrdat 20 sk esptnded 49 the teleredglatigeraénts 407 of the other data
instruction data el enents 407, to other types of data

obja¢te Abhttlusiaging hePRAP oA sdaeenténedent s such as

identification data elenents, etc. As an exanpl e,
consi der a nedia representation 200 defined by use of

In thBexdho gsleangaid 4, WhtbroFitie @eréHedahle ttatatstBoattdalkbction 415
conprises the follow ng insert command, <lnsert id=

referitp ge eptire ingtigiption dase elemerigt(7cpf anethicedath objegt HiopHpweyer, a

igBAeSRD e o385 i R AR B eGPy Ber o cvie

40EREIT & dnS@iblitcCRHMRA Pakt ¥ an iRBuERARa%ldem8it 408f ®ra gBup of
"objectl"”, in order to copy the data el enent <g

insfrgetioplsiaactdments 407t ptheetypedaeditd cleinente thah ensBReordara clements

t her. L h I [ by Fi.g. 4, t.h :
suc s 18T da £ Rl AL AR e eY Gl o fire Tedie Fapsgntation
200@ hc8 b§ TEOE Sth ZAIMSISIdaRT, S HeRM ﬁguﬂd?&eodatteh@t% ERAR0 24 hprises the
to be executed upon execution of the DRAP 217.

follalvireyr insetri aomdryandi nstructi on data el enents 407 to which

reference data elements 420 refer may be executed on
t he B&&?’” 7 1MH) 17¢58°Uhat the execution of the

refergggfr_dfo' H"’Ws%‘éi{?ﬁz%z@%ﬁ%ﬂo is perfornmed prior

to the”execution o e DRAP 217, in order to change
t he BRARI217. As nentioned above, a DRAP 217 can

further include an update section, conprising updates
thep g R NB Y7 coulg dorrgmplegetendd daseatlseBioré o gepy thp entire insert

corﬁﬁl@ﬂﬁjﬂgﬁ] thie 'HEAP S f’for ‘i*é(f'&a{s' ‘%b&@#laé i go%g% tg %gﬁ'f@%ﬁiﬁﬁ%?ement

copied 1nto the data section o ave
<gSii+ Givfdcyl "ohabigads "anfdek e intpdied BPRAPY 7Tdescri be such

changes and hence be used to nodify such data el enents
Furthermore, in the example given by Fig. 4, the instruction data elements 407 to which the
reference data elements 420 refer are copied into the DRAP 217, to be executed upon
execution of the DRAP 217. Alternatively, instruction data elements 407 to which reference
data elements 420 refer may be executed on the DRAP 217 itself, so that the execution of
the referenced instruction element 420 is performed prior to the execution of the DRAP

217, in order to change the DRAP 217.

As mentioned above, a DRAP 217 can further include an update section, comprising
updates that need to be made to the data section 415. For example, in case of dynamic data,

data elements 407 copied into the data section of a DRAP 217 may have slightly changed,
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t hat have changed. The updates coul d advant ageously be
perfornmed after the DRAP 217 has becone
waelAnset ai ned. An exenpl ary DRAP 217 i ncl udi pgI/arz007/050284
update section 500 is given jn Fig. 5. Furthernore,
the DRAP 217 of Fig. 5 conprises random access
i nformati on 410, a data section 415 and a further dat
and.ig HRtRiessy dd'w%swﬁyﬁ%ﬁ% ks Be Ferlao ity gughlata clements
tha} RpveRLGIAL T fatek REuIBPRAY arg'%gr ouﬁ*‘ﬁ@ a%orhRl BXATR 217
I nf or mati on about a version a anBuage bel ng use
hasitectthe sdDRARtAd. I n Fig. 5, the data el enent 505
specifies that XML version 1.0 is used in the DRAP
217. The data section 415 of DRAP 217 of Fig. 5

S : . el udi

AnSRTROILS DRAP2 17 SRIHEL APl BAUPIRIS gfRE i BF: odhMermore,

theQDRAP el 2 of Bip. Bebipaises rafdeheacessdafoansicdinelot 5 dddQection 415 and a
including references to data elenents in other data

furihey e slempnt S05p whisk resyaaaplan g3ty sxeyant 1o e idserpiadion of the

R 00 A S TR 40 M08 AR e s n

DRAFPEN 115 Figh 5 ah& Qita dRh@nOD) BGkesifidd hat RMIN&Hioh NG is used in the
reference data elenments 410 refer, can fill holes in

DRMe2 st ructi on data el ement 407 when copied into the
i nstructi on data el ement 407. Hence, reference data
el enents 420 can be used to fill in holes in

Thé Bsth kstoh a5 dabR A 2MEst S g 2dorfristddeanBRAFIcAdd dat@dSlewRhi 407

~as to provide conplete instructions fromother data
inchidjngotaén dadentT vebagradanted wher thedMRADEG 1 ofs CORMACLE, 127 wesdll as

B 5T AL B it P 210
In b gxaréplé&ﬁi%n % Bloandas thrleficcdid déMehiyRsRs e 3o aRUSHTBH the
to as REX (Renote Events for XM.). However, any

insisecivdalath dlonerddd7 riortatupaldiate slemeytshe othsedata shiebts 230 fowhich
exanpl e LASeR Co nd %3 . t he. exanpl e of DRAP 21
thed?%&ﬁﬁlc‘? ﬂatﬁﬁﬁmegﬁsméefé gin B nE i 050 B S %m orag 207 when
iQPhtPle Fisktl ta AbMEARITCHence! R r@BndeNBld 4GhiRD4 LA
cofEhipe Fy b Rl fua BbhEhCTEcies, R TR A SRR be
usedpol &tlen dakesiminptactio? dota sheodnt 408k tiee DRWPVAIT LSS Wl & to provide
the val ue [ 100). (The value of attribute "xm ns"
corppipisrindstionst Erpathch A2tamBiseswiidt XML Nanespace (i . e.
| anguage) is used for the update).DRAP 217 of Fig. 5
is described by use of XML in clear text. This is an

Thetpdatdsantioned00aff DSR2l DbNBigl Hiretuet iedatdsab dt ndge t@instruction
scenes in a nedia conveying visible informtion.

datpilrerpat 1070t he Pdaiefiepdorol 000 AR ABiIZA g in Rig: Drags axtandagyfor
defﬁ{iltlgelrl&%{els\fgfle%eg % E%SISQX (ﬁ&%gteeﬁsveﬁg for XML). However, any standard for

defining updates may be used, such as for example LASeR Commands) .

In the example of a DRAP 217 given in Fig. 5, the updates section 500 stipulates that an
attribute “attributel” in an instruction data element 407 “Element]” obtained from a
subsequent update data object 210 should take a new value (i.e. the value 100). (The value
of attribute “xm/ns” comprises information about what XML Namespace (i.e. language) is

used for the update).
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exanpl e binarized xm . Exanples of binarization
nmet hods i nclude gzip, conpress, deflate and Bi M
w@ BionazessVPEG format for XM.), etc. Further nor BCT/304007/050284
data may or may not be encrypted. As discussed above,
a DRAP 217 uses references to other data objects 210

DRath PG ik 6 S ek Mo et SR B s B asinagcienivay of
desglgﬁgg g{foﬁa‘u@n ?er%rﬂ) &y %@1@ gﬁilgfxﬁsglﬁ% %f?ﬁg&? 83 10

ers to any nu er 0
Hofvevereuthopmenrencdfudtserpiad the ddt/aP dbj may altéi*fiﬂm&iytﬂsd used, such as for
artlcular interval, aor .to selected data objects 210.
exarl%p ¢ hgarized sy rqﬁrr&r%tbr@ﬁzrtmﬁh%s. ladu@ryg%&ﬁ%lpeﬁs deflate

o R PG PRy Ko L ANARLROROH Al B oy ot

encayptedit erval due to the nature of DIMS. In this case,
it is advantageous to define the nunber of update data
obj ects 210 required to conplete a scene 405 as a

As ?%Busgg cd aébg \{ X ?%I’gj\,&ﬁﬁg@% ferﬁ}:&gtgatl’égrd@atta 0§%%t€2;)6) inlegrtdgr to

confved theffull difoRAANIEI BB (ktiul HeEReNDS Jelé sétfiRflcd 6f sd&0d60. An
the nmedia representation 200 is schematically

endodénadftar epnan! ciRalod driéi nm gletc FDRAR2 Kowphitgersleanta armrummber of

f t 200
duf @OighRashrBE N e {nfi e Sl R SR T nSRT o 2ty toidhval, or
to deRlcedlLSYjcdiyPR). rlderétchid STinBHRatich tFAEmhRSION BOMNBARS 8Ckhe DIMS

to a data Object executor 610 via at |east two

staigtlafd, et is oftce edveatagearssthata DR A PfA 17 gtfersan nlécupridn deth dbgests 210

well .as ndonra inf ormat i nal yser 61
it i arb s BN Et s g1 GV O B el ey BHAgF o feerine the
nurﬁQ&Qﬁ‘ﬁF@ege 1912 38jPUDRB e RARd 1PBERpIRI LBEEnd H#PBEs a series, such as for

dentifier 60571s inter alia adapted to check whet her

exampleteinvgdattatate aty¢ac? 1l drcatlPRABWAAY the AIRAPR 31T v ejova).
data object identified as a DRAP 217 to the data
obj ect executor 615 via the random access i nformation

In ﬁ%fagyaﬁ%ﬁnb%aﬁn%{eﬂ gtf %choq@% 5 55eL|l becBAPIR dn&l%@rep%éﬂaﬂon 200 is

ict type | I er rther adapt er
schematicaily fitpsaatddtDecob¢reldt offfig 6 dvagprivesem mpherﬁOOffmenécasmg the

not beln%ﬁa DRAP 217 to data object executor 610
medigipRigtention 200, gl rroapecissistoartiby ehigat drpearlr‘artl;?@e?()%ieta

objlz%éﬂ%‘%H&ﬁlgﬁAgO?%?LMﬁe? ctoﬁﬁ c'Ee%l?[g% e?& ﬁ‘rg e!c QOrr%qbl Eepat least two

In or Ich ot

difidehacabieans: 4 0 figdt @ofidtiod €17 Asnw@l ghevia b GaniiBkeactdre information
DRAP 217 sel f-contai ned, and/or at what timng the
anapRAFGISaNdoiatac pacrbcepist 6% [t axasiieén? iscespnesiebRon aitput

62%% gt}]?étq dagnéf%% 6(?56‘ {sgrgr 28131 a%%éted? ?hrr%p twshﬁg 2}2 a 'Fecgravteg data
objekjieg DRA®2 1R and to convey a data object identified as a DRAP 217 to the data
object executor 615 via the random access information analyser 615 and the data element
copier 620. Data object type identifier 605 is further adapter to conveying a data object
which has been identified as not being a DRAP 217 to data object executor 610 via

connection 617.

Random access information analyser 615 is adapted to analyse the random access
information 420 of a DRAP 217, in order to determine which other data objects 210 are
required in order to make the DRAP 217 self-contained, and/or at what timing the DRAP
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whi ch the reference data el enent(s) 420 refer. Data
el ement copier 620 is further adapted to coping such
wo dentizd3sed data el enent(s) into the DRAP 217 POT/SE2007/050284
simlarly, into another dat bj ect, see above). The
DRAP 217, into which the referenced data el enents have
t hen conve at a ect

21 %&lﬂf@f&gg\ﬁe# 39%%618&1@%&&0@%%6386 Ry anﬁ a%%retf?rﬁal%gdata

cloffBhS 4XPIEE DROUCP Pid DRtk BuaaRA ed@” Poft: L Bpe 21010
whithele fefidrendealams elaﬁent(ﬁm é2(¢l&cfﬁd9ataibléin@1ft chpicr 620 is ﬁ(rtlied adapted to
bhe seen as an exanp % and a decoder capable o
4 b

copyREBh Adpnti g data elﬁ’@ﬁﬁ%@éﬂ ¢ BRAFODL (Qe stilay m\ﬁ%other data
o TR, LD R A0 R B B b

copiay 1sbt<he1® pdrivieee toahel dithebjdat exceltonert todﬁwxecfut&m th@wypeepriate
adapted to search any data ects appearlnglnearb

0
timgrge mAquefiz PXQCHLOF 90 mnaeqtedpdoé’élémw 0% vlgeh map;bp Tergher
f n e data objects 210. The
Cm%%é%% on o ]9% uﬁ%ﬁ@%gﬁgag%hld then be set to occur

after the nth subsequent data object 210 has been
received. In an inplenmentation of the invention
TheHegodml 1 ahikAR 62511¢ul|dﬁl5¢ seerf asrantyagpleemlyyd and a dogasier eapatlo of

earln befo

o RE bR PsR Suts 0 aduh Y PRy ISR dgelspipe in many

d1f&£8ﬁ96vh§se Fér MDEI%TE‘{ tﬁeqfan&ﬂﬁ hedebafdrne s ﬂﬁtlﬁ&t & SQQh}EBé Smitted,
210 unti | is received. In a standard

andphe ﬂ@ﬁamlmmlm@mmaw lomddaptedfiescarah amyplaticagéatrgappaarang

er could f X e be rran ed
nea{f@} GEIRAR o7 Ti5E it e Ssign oD EB PR ¢ 50t
entzéaza 51? Betbe1. g[“h@e%@aﬁﬂéﬁ loReheNOR ARI2 1P IcBYIRARMN &f se@to occur
sequence of scenes . Hence, a decoder 115 used

aftgtelcoatb snestijgent dﬂiﬂ@bﬁnt 210 o bEaOrecewedl dn mgnﬁ;ﬂ@rﬁsntm of the

Y BRRPSV BT dd NP 28 GASTH 5 Hyo s PRDoh AR Wors he
DRg\qE@fjﬂ'h t%eeléleéﬁld éelggseﬂ 'ﬁﬂﬁ bo® éj%%’(%? K13 Eﬁ%ﬂ%ﬁtagr@ev,g%&n;prlse a

217 can use eco 115 for-error
buﬁéﬂh@bﬂﬁhﬂghkbnﬁmgdﬂad@das2mlﬁnhaSJMAPe¢V&deanv@#hoxsmndmd
in the sequence of scenes retrieved fromthe up

whegging BBAECE I mavponly refpiap m precadipe gala ghisels @éoarseglébufifwould for
T t 125
exagtg; 96’@5“&@% o' 96 ed[ﬁgﬁfiq flaﬁl }&eﬁ)asi 38% ﬁ‘%ans bg ? or

adva ageous e inplenente
appropriate hardmare and/ or softmare. Sof twar e by
neans of which the decoder 115 orcontent creator 125
The DRAR Iaanthe dgnases] drrpie norspladadackehbioiueresed scoapg400.

Helgf\ceu la gle?o%e} 5 f’y&s@d% ﬁigcolag L&EN regrieggn%e{t%ﬂbOﬁwﬁﬁngﬁﬂ%s 217 does

not have to be reset durmg normal playback. The DRAPs 217 do not contain any
information required by a decoder 115 during normal playback. However, a DRAP 217 can
be used by the decoder 115 for error recovery, if need be. If the decoder 115 has detected
an error in the sequence of scenes retrieved from the update data objects 210, a DRAP 217

may be used to reset the decoder 115.

The decoder 115 and content creator 125 can advantageously be implemented by means of

appropriate hardware and/or software. Software by means of which the decoder 115 or
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A DRAP 217 is orthogonal to transport/storage type,
and can be used for exanple when tuning in to a

W@ R00gami3sy sessi on, when recovering from| ost PEDREL087/050284
in a stream ng session, or shadowed random access
points for navigating in a file. As mentioned above,

t he medi re enta 0 of .whi ch DRAPs 217 for
COIB%JFtcr%mal@é SR uﬂﬁ@ﬂ Pred ORARETRRTY Reaps 4nd could be
f e by a
tratggﬁ%%&hzg#%%ﬁtegﬁg%g gﬁ elal&){% %%f &h&)& ‘for streamng
data, unicast file downl oad (e.qg. over FWTP)
br oadcast file downl oad . over FLUTE) or
A IBROG P 4 45 thagsnplte éranir@réstora%rypprrapﬁ)can PR fon exagyphe when

tunﬁl fig gﬁ] & ﬁééa?)‘ﬁﬁg?&sﬁﬁl gﬁ@;&%&&%ﬁhg@@ logt@hérfég{/ ads‘%r%ﬁ%ung session,

or mwdvﬁbdhhﬁﬁcﬁdatfdeésq&)iﬂtg) forshavigamignig,a filker ei n t he DRAP
217 can be placed in the file as a sanple which is
mar ked as a random access poi nt (cf how SVG scenes

As %{e%‘u%?e 3) é ?ﬁ]eatlnl erY]ia Q%)q‘gsggtahgn Ebd] BF Wh1cf1 b%&P g‘%\%ﬁgn %%}ert can be

ndom access pol it

stof)in Ifig:s U8 @@eefnwd dviet £netdvtigatt Giles @n Ge u§6§i‘13fb{3 brxanfp@sby a server,
forward and rewi nd. Since a DRAP 217 is independent of

(cfidpea W??o]dﬁdfff Hig. dnslpostreanandiam @1cgsfc@n dpenlesd dic-grovar HTTP),
brog RSP0 8 MR o PR LT M Rtp oS b GebRlrk s eb iy o)

DR2FG dichf aks® bé BRcanibiaRIngMiAXEmbIESSt/BMRINREH hRMY, (c.g. using
conventi onal random access points 215. The overhead of

RTPheA DRAPs217 may alscheowsdd byhinteil ifilesi foigsticamorgawhitsm the OIRAP 217

car it o eddl i St haeRas Bl € ablhf RS PRy el how
SVEXRRLGre &y EHEnSREPEIIRMMST ALONDRAFLD | ¢ LEIBOLRAA]

defined 1 n nearby ‘update data objects 210 can
shadowed mdomaycems poiofs vﬂﬁ&ﬁPﬂna}’Z b¥ psadHer blrmadwigdtidm, e@ Seaodfh fast

forg(ﬁr&' E}%ng‘ﬁmﬁlp ?ﬁ‘ea'@i%@%b] dp @t@?@ﬁn@,gﬁfg %fq?sf@ggﬁo?tt a DRAP
2173& %eeusg@fﬂfeplo %%%‘&%n ryzﬁfélastt&ﬁgegtaﬁ% gg[{)a‘?ﬁ%ﬂ%]if? J%g)eé‘ofDIMS

erence 17 to t ta o
nmﬁ@anaﬁﬂamﬁmgél7 may be included in a nedia
representation 200 at periodic intervals, in order to
enabl e for newconer clients 110 to tune in the nedia

Thé‘l%%qs %br%lﬁhgztg(%h@ﬂlgeﬁt%% h%!s Te%?gé’erﬁééﬁ‘%%[ | &n%ﬂtﬁ)ﬂ&lstandom

orm-error recover

accE SRRk 215 rinopathiksed of 1B $H§A,P pt7 ti&sdurceai by aﬁhMﬁag inf(ﬁ'ﬁlaﬁ@n from
facilitate file navigation Due to the | ow overhead and

othendaty geieethaPisel DREmHazdptaelycase? | &y hrstesd of grahignénmm agdess point
desglilg}e/lg,ﬁféé‘r %xra%)}%ﬁ‘ 3n %V(% §@Mle ?r%B} sc%atéhd %gta e? Tenls sréﬁﬁ ucFeﬂlecy n nearby

upda@E QUL bYjectoR 10 balrﬁbdhﬁﬂizl@tB}Olﬁheaif DRAPs 217 the bandw1dth cost of
defining a data element in both a random access point and in an update data object 210 is
reduced to a single definition in an update data object 210 and a reference from a DRAP

217 to this update data object 210.

DRAPs 217 may be included in a media representation 200 at periodic intervals, in order to
enable for newcomer clients 110 to tune in the media representation 200 and for already
tuned-in clients 110 to perform error recovery, for example error recovery from packet

losses, if desired, as well as to facilitate file navigation Due to the low overhead and the fact
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hi gh granularity. The DRAP 217 can for exanple be sent
periodically in a data stream such as a DI M5 stream
w@eoocaed3sl be i ncl uded at periodic interval s i nPEI/6E3087/050284
such as a 3G file. Alternatjtvely, a DRAP 217 coul d be
included in a nedia representation 200 at irregul ar

tha} B R SELEEE bp AT B BTG e RS S 4ean b ncluded very
fretilr};e?ﬁf ﬂf:ﬁreglfns 3r ﬁFeg lRud &ﬁﬁlﬁ({ﬂ,&% ﬂTuHQ n?&nre%\)ehe or file navigation at

al ning any interact or exa
high gsdnulacity. dihs DRARRA1 Dyart foe cxdnpdanbe éeﬂnfﬂpdérﬁgim’aﬁy ga tie stream, such
construction of a scene 405, nay. be retained.

as LhRVertryRat spuldfranclysied %méﬁe@g inlgvle dhe Hlessushas ag6H file.
AUGIRE ORXERSS SRS i ARl n 8RO orfu il 0B AR Eeular

intat2al.d be included in the nmedia representati on 200.
Such scene data object/essential RAP 215 woul d provide
already tuned-in clients 110 with the conplete
Anlaﬂéé)nrt tolf 9{1\] i%v 10n&42t%ats %ﬂgm}ll%é%e\é’géé%lg ?a)rllpnr OVb%ge(% in the data
seqh@r[cetdﬂ RinRgtid fépfe@eﬂtitﬁm@ﬂ)avﬁ%qwﬂ@ﬁlnghiﬁwafacmbw for example
conventional scene data objects 205 and essenti al
InsRAHIPOBRIACE BY ﬁlemcblﬁwt gozmrdlaa yhel qenatreation off eypcdns 498y mayibe

B of th i nf or mat i rel.ating to
re it R Spulbefib: PYSRAYRBactdRval T5 BraBt B b scone
40300 € ateNhiQt NBhdvR Bech & Uath ioB d&ct 04 S schaNdabmSAGRS BaR N8 would
conveyed I n an update ta object 210 to which the

be DRNBe@7the afcdiagepryratation I20@ Such sedne datat Ohmdt/lessentlal RAP 215

Woﬁﬁpﬂgﬁéhgﬁ%g? ﬁﬁ?hggaf@gﬁsﬁ;bt‘ﬁ{ﬂ? epohigl%geél B Rat plﬁ gi)ou%ghe scene,
as WEIRN FYI%id8 Aew Id3dhel Olic@Ol l%ﬁﬁﬁlﬁhéc%%a{%ﬁ%%dnﬁﬁérpfbr tmglﬁ‘l to the

are presented for purposes of [ustration only, but
dath sequanceb élowepérebye n@rexdnnwnahsqwer‘daa obj‘ecusl i20P @ene pgsential Random

1. A net.hod. of r nstruc nmedi 400) .
Ac?ersgﬁ?lé‘tsr%'\e(g ANy 1BISFCL ¥y éﬁ%etﬂ’? D8Y° WE ﬁnttqli‘ea‘ﬁé%fgﬁ%aﬂon

reld'tff'l rt§§ ?éréc@l[\ht& Hﬁl%l’bg %%n@e Ry H% Qbf@[ 9i7 dab ﬁlqufo%ﬁﬁon relating
10, 215,721 conp | sihg at east one ta

to tale ehrﬁfgb of 4&21¢ c4?b) comfbwdan e updaddity obecel M togvlactdtt HRAP
obj ect (217) conprising at |east one reference (420)

211 5lgs-data el ement in anot her data object (205, 210,
215) of the nedia representation; and re-constructing
the nedia by use of information associ ated with said

Oné eftiteemael a atik apprecie s the present invention is not limited to the

embodiments disclosed in the accompanying drawings and the foregoing detailed
description, which are presented for purposes of illustration only, but it can be implemented

in a number of different ways
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2. The nmethod according to claim1, further conprising
anal yzi ng a random access information part (410) of

wo bmnacei ved data object in order to determ nECT/BE2007/050284
whi ch part of the nmedia reprgsentation the referenced
data el enent(s) may be found and/or at what timng the
re-constructing is to be perforned. 3. The nethod
according to claim1 or 2, further conprising

CI#%@@Sving t he anot her data object; copying the data
el ement of the another data object to which the _

1. A gtethashafacqoaplepaing magia(408) Gom i) raedia reprrscninidone(2Q0t wherein the

melfrB RO e ABL-DAE s IRELORE CB3T 502! Bhmprising a
leadtRInB QAgtaeGRIE (41, 120)2e0arafRrigéd byie above cl ai ns,
wherein the data object conprising the reference is

r ecwiceigthganditaebjstt &2 B compasiag ef hrast roareferchesad20 ptopadata

of t.ne of her dat.a ' .t medi a representatj on.
clegeniy GaP IRt RUr e - £8 ) BhEe R e R aERa g

cl afe“&ms%@ch%‘tﬁe B&a b§ h§@8§ihfd%ﬁfaﬁ&9as%ci£’f€&’ kith!sfid referenced data

performed inorder to'tune in to a data transm ssion

clemesi$éi)on, or to performerror recovery, or in order to
navigate in a file. 6. A conputer program product for
reconstructing nedia (400) froma nedia representation

' i I ation includes a
> %*%39%*?‘@ 56(:%#&“0%?}1%@% gltng@e? Y g@fﬁﬁ%zll . 215, 217)
c ompal winpga eihdbraastesoindordaitian @hre el of 4o Focedh2)data object in
characterized hythe conputer program product
ordep FSIEnies Borkth Bt 9l B M BRIeScpdPa Hred ctesenchfh dia elgment(s)
i S rpet 20) . - ct the
maf e FARESRS o PR g e Rbtun o) s BcRAIRIAC
element in a first data object (210) in the nedia
representation to which a reference in a second data
3. B meethod acxgydingtor hainmnbei 2 fpelr €eBREISNEon is referring.

Z}oﬁgggﬁgjpggﬂﬁhéwﬁ$g%g%ﬁr reconstructing nedia (400)

a represen I"on (200) including a

pl uE@yiirtgthe Had @lctc@bb LGt andtB&Sat2dKect 24 &hicB 1) reference refers
conprising at | east one data el enent, said apparatus

intedAppiodicay andwhpiggut (600) for receiving the nedia

PRSETORY R0l ERYREE SEAE Bt gD RRER MR R e e
has'tRBh e§fed.at i on, a data

4. The method according to any one of the above claims, wherein
the data object comprising the reference is received and/or stored separately from at

least a part of the other data objects of the media representation.

5. A method according to any one of the preceding claims, wherein
the re-constructing of media is performed in order to tune in to a data transmission

session, or to perform error recovery, or in order to navigate in a file.

6. A computer program product for reconstructing media (400) from a media representation
(200) wherein the media representation includes a plurality of data objects (205, 210, 215,

217) comprising at least one data element (407, 420), characterized by
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obj ect (217) that conprises a reference to a data
el ement in a other data object of the nedia

WO eprassst ati on; the apparatus being further aPCEHSERWN7/050284
to reconstruct nedia by using said reference. 8. The
apparatus of claim?7, wherein the apparatus is further
arranged to determine in which part of the nedia

r eplESERPHIST BFPEHB PFRAUST CHRRS B oM AU PEQHT R COflg gPgsble to,
. i dizn he._ 1 | ispto
whpPHACHQLing notfiele1t, R0 80 DR corSirGATRE bh b0Ssd 51
inforadtien aspciese mtithta duwn (12060t ih ndhstalasedhyen (3 00in he emds,
wherein the apparatus is arran(%ed to create the nedi a

repres palIP Athigiha fderenks in deceeng| daraatigsy (1R0) imiths nsdidect s

repﬁggéati&ﬁgrefgﬁ% 217) so that at |east one random
access point gta obj ect conprises at | east one

reference to a data el enent in another data object, by
use of which referenced data el enent(s) and

7. Amppiraains dr 0} for rerenstacHpemedindd90)daem apadia reprosemptéon (200)

. b . : ) i
ne S OShLER o020, 00D FRRERRUERIAN IR
clefeit, &6 BppRkdt@NcdngMngeonprising a plurality of data

obj ects (205, 210, 215, 217), said random access point
dat an vippe@0bler reycivingrthe mediazeprcsppiagionethar agterizgdip)

I L A T
obje@i(d17)ehfcBRAPASsdALRr&lce iEAHad eldRAB In PEhéd datHEHEdtioPER media
how to reconstruct nedia fromsaid nmedia

represpirteig@nt ati on. 11. The data obj ect of claim 10,

| I aPRY TR PO LR A DA F R BB diPogl Pfrence

whi ch part of the nedia representation the data
el enent may be found and at which tinmng the nedia
8. Bitecappdrahes of elagnAstvheretned. 12. The data object of claim

10 gr 11, whergin the data object further includes. a

secBIAPPURY? &@gﬂ%r&f@}lg?cttpékﬁﬂﬁaﬁ% et des bR
repﬂ%QﬁtQt‘?Jn fat el‘émeg_ccfaﬁl e(lgrﬂ@t%szﬁﬁ e 18Gh Bl i %Qﬁ?ﬁtd[ﬂﬁiﬂg the re-

object I n the medi a representation and I n I C
corsaquandce td kepaftrmeél enent may be found. 13. The data

obj ect of any one of clains 10-12, wherein
9. An apparatus (125) for creating a media representation (200) from a sequence of scenes,
wherein

the apparatus is arranged to create the media representation to include a plurality of

data objects (205, 210, 215, 217) so that at least one random access point data object
comprises at least one reference to a data element in another data object, by use of which

referenced data element(s) and information in the random access data point a scene may be

re-constructed.

10. A random access point data object (217) adapted to be included in a media
representation (200) comprising a plurality of data objects (205, 210, 215, 217), said

random access point data object being characterized by:
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the reference (420) to a data elenent is divided into

two parts, of which a first part identifies the data
webk@memssand a second part provides informti OPCDBEIN0M50284

the data elenent is to be ue?p in the re-constructing

of nedia. 14. The data obj ect” of any one of claims

}ge%?‘f ‘F%?P??g&? “ 5 ”%&tt Q@tl'gfa'aé er c&@ d@?a (5&53 %)10 215) of
sal& fﬁpe[h bf‘&ta@olﬁ @étﬁ eg‘n tAd ?efgl%fl@edq{a%&heﬂt Bt ]'%Qé%'&[gglgfy describes

ta obj ect Ia representation.
howe@mﬁeﬁnhmtnﬁdmﬁﬂmﬂyndnmhmdemgxmmdana object accordi ng
the any one of clains 11-15, wherein the nedia
representation is a primry or secondary stream
gL andard. 16. A nedia
112@%3%?%% ?8fg%%%#%q?ﬁ@%f?gg§$§%to a sel f-contai ned
p ar tan(@&Qagcaanihf@niauod 61109 fnclijddt ie®rh 21 fréh athidr iemay be
plied conse uentl% one after the other, and where
@1 T

derrvedlywarﬂh DR ieampdin rqppesyytagen, ds driasionpet mepide fagr and at
re SLr ia (400) of the nedia
wh%ﬁ%nﬁ%th@%cﬁa shouth QRSL! cgﬁgt{uanet% or time by referring to
data el enents (407) of sai d updates (210) and possibly
in conmbination wwth data el enents (407) contained in

12é@wdmkedmﬁﬁaﬁdammi%pﬁhhﬂ@hxqv The medi a cont ai ner of

et UPgp g R Pl PR AT o P R B aepugnce of
ano?l@ér @afa%ﬂ)ﬁ’é%@sqm 0) d\%ﬁ%@iﬂ@t dfRPthe ta dbj&:t Bk %éﬁ@cﬂﬁe?fe@&ftat% and in

claim 16 or erein said redundant i nformation
Whmbﬁem3nﬁnmadmawkwﬁmbﬁwﬁbﬁﬁem@t|ve updates (120) after
the said redundant information. 19. The nedi a
container of claim17 or 18, wherein the nedi a
13. Cﬂﬁtcﬁtarlﬁ%ec%'§?§flyadﬁé off‘éfaﬂﬁs fegs r\lvﬁ)éré@n | anguage in clear
t ext i nari zed, including XM.. 20. The nedi a
conthairelerenoé (42N tcomdatatlenical msiwid’ed]lﬁto twlmqaaais mftvﬁﬁch a first part
s, stored .in file

defihosch B ;@@gﬁg@gg@m R i of how e data element
istB%Qh@éﬁHtﬂ?éﬂe% ‘st?&éti_‘d oPHle igpl ural ity of objects
contal ni ng at ['8ast one e ement each, said nethod
conprising the steps of: referring to an elenment in at

| east one ob%ect of said ?Iurallty of objects;
14. The data object of any one of claims 10-13, furthér comprising

identification data (230) identifying the data object as a data object comprising a

reference to a data element in another data object in the media representation.

15. A media representation (200) including a data object according the any one of claims
11-15, wherein the media representation is a primary or secondary stream encoded

according to the DIMS standard.

16. A media container or document divided into a self-contained part (205) and a number of
updates (210) that are applied consequently, one after the other, and where redundant
information (217) gives instructions (407, 420) on how to reconstruct media (400) of the
media container at a certain instant or time by referring to data elements (407) of said
updates (210) and possibly in combination with data elements (407) contained in said

redundant information.
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reconstructing nmedia by using information associ at ed

wth said elenment. 22. An apparatus for reconstructing
wore@a2d3g1 a nedi a representation including a ppPCr/akiody050284

of objects containing at |eagt one el enent each, said

apparatus conprising: nmeans for reconstructing nedia

by using a reference to an elenent in an object of

said plurality of objects. 23. A nmedia representation

17.im'nu§éwam@aupér%ﬁ@ﬂam6%ega@% ects containing at |east

one nent eac sai d representation

conpridstdgidast infih@nesc@ 17 prefrs el wpdanss (2 10)aontabjseedd offore or

said plurality of objects, wherein said reference at
aftqréé‘@tre?i’é]ﬂﬁmyn%’%%tfqnbes how to reconstruct media of

said nmedi a representation.

18. The media container of claim 16 or 17, wherein
said redundant information refers to a number of consecutive updates (120) after the

said redundant information.

19. The media container of claim 17 or 18, wherein
the media container uses any scene description language in clear text or binarized,

including XML.

20. The media container of any one of claims 17-19, wherein the redundant information is

stored in a file.

21. A method of reconstructing media in a media representation including a plurality of
objects containing at least one element each, said method comprising the steps of:
referring to an element in at least one object of said plurality of objects;

reconstructing media by using information associated with said element.

22. An apparatus for reconstructing media in a media representation including a plurality of
objects containing at least one element each, said apparatus comprising:
means for reconstructing media by using a reference to an element in an object of

said plurality of objects.

23. A media representation including a plurality of objects containing at least one element
each, said media representation comprising;:
a reference to an element in an object of said plurality of objects, wherein said

reference at least partly describes how to reconstruct media of said media representation.



