| METHOD AND APPARATUS FOR RE- CONSTRUCTI NG MEDI A FROM A MEDI A
REPRESENTATI ON Field of the invention The present invention relates to the
field of data communication, and in particular to the 5 field of
reconstructing nmedia in a nmedia representation. Background In many data
comuni cati on nethods where nedia is conveyed in the formof a data
sequence such as video and audio, data is often conpressed in a nanner so
that only the differences between scenes, is encoded into a data sequence,
rat her than encoding and 10 transmtting data describing the entire scene
for each scene of a sequence of scenes. However, it is often essential
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session that &ggﬂéﬁﬁgéﬁﬁégﬂ%%ﬁgﬁiggkﬁpg?ﬁﬁgﬁﬂgshﬁuﬁﬁﬁgﬁcg&@ﬁﬁg&?&gﬁg%ission
session coul g f X cast, multicast or stream ng session.
For exanplefgﬁggxggﬁ%gﬁggﬁﬁﬁﬁﬁégﬁggpinfornation is a video or audio
sequence that is being broadcasted, provisions are often desired for

faci litati NngroRf oPtHERSEMEONT O tune in to the broadcasted sequence

m d- sequence, even if the receiver has not received the initial part of the
data sequerie.predbnt Thicgtichamlabe tSHk Vied dfyatp comintdhid@iontardah batdcRandam Access
Points in tﬁg ile or data stream by which the data sequence is being
transmi ? t ed, 1B OIFROAHUHRHBRYIAE LR RS IIPEHPHSEYI08cene in the sequence of
scenes can be re-constructed. A Random Access Point is a data object which
can be used Bgciyroghliry point to a file or data stream w thout any

know edge of previous data objects. For exanple, in video conpression
formats, | NTRAahyrdgesomminiicdtior megttods satt nediatiacanecyed ar the dorpl @aekdtaf or t hi s

purpose. Since an INTRA.imge canprises.an entire scene and does not rely
on di f f er enéEYPERELH * ‘ieé’r‘?g‘g au O’d%‘@dﬁl alten comprissedp, a PRRRE Soi%ﬁ’é Y5 start
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Simlar Random Access Points have been contenplated in the Dynam c and

| nt er at i ve t30SUNLHNG idae dpsgribine Hessentim suB)e f8x eeall sgeaie efi seanericy obiserey:
standardi zed by the 3rd Ceneration 2 Partnership Project (3GPP), see 3GPP

S4- AHP255: "MORE Techni cal Proposal for
However, it is often essential that a potential receiver of the data can tune in to a

transmission session that has commenced at an earlier point in time. Such a transmission
session could for example be a broadcast, multicast or streaming session. For example, if
15 the communicated information is a video or audio sequence that is being broadcasted,
provisions are often desired for facilitating for a receiver to tune in to the broadcasted
sequence mid-sequence, even if the receiver has not received the initial part of the data

scquence.

20 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

25 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

30 Multimedia Scenes (DIMS) standard currently being standardized by the 3" Generation



Dynam ¢ and Interactive Miultimedi a Scenes"” and | SP/| EC 14496- 20/ FDI S:
"Informati on technol ogy - Codi ng of audio-visual objects - Part 20: LASeR
(Li ght wei ght Applications Scene Representation)", editing draft as of

Novenber $t'', 2005. 5 However, the provision of Random Access Points
conprising the entire data defining a scene involves the transm ssion of a
hi gh anbunt of redundant data that nost receivers wll already have

received. In many data comunication nethpds, transm ssion bandwidth is a
scarce resource, and it is desirable to reduce the amount of redundant data
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invention relates rs ¢e 't he anodlnt © T ed by a
dat a sequenc@yrapr esttdragivedilanelnficnai’ ngd BSPIEQUEIAOE-20/FDES:eNgsrmakion Thi S

problemis addressed .a nethod of reconstructing nedia froma nedia
represent at i %ﬁ}gno S e(?(’?/‘(”’igr?z?’H‘Zﬁ‘l"éw?le‘f?feé@'e“n’t)‘ﬁ”f1'? 'r#&ﬁ@l(]tfa@%”e’é’h‘pﬁml‘éﬂ”f"t”fl of

dat a obj ect sSenaREjreden@riah)”) Raml deFeas i RbAcBheg BB Moos5 The met hod conpri ses
receiving a data object including at | east one reference to a data el enent

in anotRer data obj ect of the nedia representation; and re-constructing the
medi a by usegfedoR iRy SFBiLion ' | e efieranse o
elenment(s). 20 Q{ﬁe’ prﬂgg{(le}% ??@3&?%§%§?8#§s%@3%%1§§Lh% egg%ég %g%éuﬁ?'b?

r econst r uct i ssgpermevdilves thedrmemissali of a ighprmesans fatdumdant riataublitmgpsarepdivirakillt y - of
data objects,¢ risin t | east one data el ement, The _apparatus conprises
an i nput foralrr%e eivi W&gifﬁaﬁ]eh}’r@?ﬂyada EPPRLEHRLeT BRY O%?nﬁarfsgnsé‘togg'f‘f&é"d‘i’f‘bs a
identify, incirberes@eei webit RIEsiabIEPHEMEN B LBt of r&idh@nPit8 Ginshit@l by an
conpri i@s a reference to a 25 data element in another data object of the

medi a pr e8I, The apparatus if further arranged to reconstruct
medi a by using said reference. The invention also discloses a data object
adapted to Bumnpglyded in a nedia representation conprising a plurality of
data objects, and an apparatus for creating a nedia representation 30
conpri si ng Yepmbldatta whigheld preseheindaitian eddjt@cit hew iPfeds@Ih@ah e beEsmewldth a

data elenent_in (g{;ot er data object of said plurality of data objects,
wher ei n sai FEPEFEPEh ELY SYHPILC SFRETERInSdRedi ORYIISIHE A SPIHCRRESY S7BES how t 0

reconstruct nedia fromsaid nmedia representation. 3

15 This problem is addressed by a method of reconstructing media from a media representation
wherein the media representation includes a plurality of data objects comprising at least one
data element. The method comprises receiving a data object including at least one reference
to a data element in another data object of the media representation; and re-constructing the
media by use of information associated with said referenced data element(s).

20
The problem is further addressed by an apparatus for reconstructing media from a media
representation including a plurality of data objects comprising at least one data element. The
apparatus comprises an input for receiving the media representation, and is arranged to
identify, in the received media representation, a data object that comprises a reference to a
25 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
30 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.



By the inventive nmethod, apparatus and data object is achieved that a
random access point may be provided in a nmedia representation wherein the
random access poi nt does not contain all the infornmation required to
re-construct a scene. Hence, random access points 5 nay be provided at a

| ower bandw dth cost. Brief description of the drawings For a nore conpl ete
under st andi ng of the present invention, and the advantages thereof,
reference is now nade to the follow ng descriptions taken in conjunction.
with the acconpanying drawings, in which: 10 Fig. 1 schematically
illustrates a data comruni cations system Fig. 2 schematically illustrates
an exanple of a nedia representation. 15 Fig. 3 schematically illustrates
an embodi menBy dfe inteetivenuehtd, uppareismd dakiofjectdfadtdvedtiat € alnbiym bddettgiofat es an
exanple of nmedig in the formof a sequence of scenes as well as a

cor r espondi ng %edpgw9%§Wé§E BEPGIEniaion waeeghs @ndogn geress rosydestde!l 20 Fig.
4b schemat i cedntain ill theigforatafisn Rqet b khuRGud 3R BGRES IR Rest goitafs‘ used
in the exanple _illustrated by Fig. 4a. Fig. 5 illustrates an exanple of a
distribSted ManPoRfPYdekd ¢ lpwerhendwigthmoy. 6 schematical ly illustrates a
decoder according to an enbodi rent of the invention. Detailed description

Fig. 1 schenatiigf:aég()ﬁ,iﬁdmgf{ﬁgg,s;,vﬁnggta communi cati ons system 100,
conprising a data source 105 and a“client 110 which are interconnected by

nmeans of a comeeeiré comple? und@rit@minglotthe HORRTIhEAS0R 20 RABVankbSs hkodecodi ng
a nedia representation recei e? in the formof a data 30 sequence, which
may for exaﬁBegmﬁ%§§°%§§ﬁﬁﬁ?%@'ﬂ@ﬂ“@%bﬁﬁ@nﬁ%ﬁ§“§dﬁP@bwﬁﬁg}Wﬁhﬂ@rder to
retrieve nedicéonwhahghs iwigpigsanhed by the nedia representation. Hence, by
means of the 4 decoder 115, nedia can be re-constructed froma data
sequené% representing the nedia. Cdient 110 can al so be associated with

device 120 ¥ (REQGEESH ded sequence of information, such as a
user interfggé or an ap8%ﬁ%ggfgﬁgﬁgCTﬁmﬁﬁﬁgoTﬁwggﬁnection 107 is
illustrated to be a radio connection. The connection 107 may alternatively

be a wired ¢on eq}iop or,, a conbination of wired and wi reless. Furthernore,
1g. 2 schematically illustrates an example of a media representation.

15 Fig. 3 schematically illustrates an embodiment of the inventive method.

Fig. 4a schematically illustrates an example of media in the form of a sequence of scenes as

well as a corresponding media representation in the form of a data sequence.

20 Fig. 4b schematically illustrates a distributed random access point to be used in the example

illustrated by Fig. 4a.
Fig. 5 illustrates an example of a distributed random access point.

25 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
30 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



the connection 107 will often be realised by nmeans of additional nodes

i nterconnecting the data source 105 and the client 110, such as a radio
base station and/or nodes providing connectivity to the Internet.

Al ternatively, connection 107 is a direct connection. An 10 exanple of a
data communi cati ons system 100 wherein the connections 107 is a direct
connection is a system 100 wherein the data source 105 is a DVD disc and
the client 110 is a DVD player. Data compuni cations system 100 of Fig. 1
is also shown to include a content creator 125. 15 Content creator 125 is

adapted to cpeape the file qor data stream conprising a data sequence to
e Fransr t ¢ ous digemedi Ene pTBb AR R a SARF LB Rl BEBRE i ch
may for exaffine 1 becannlblie afsotimeofvii dseigy EICRr Pbcs6as et )dctRcdeqpearsent ed at
a user interface/lapplication, 12Q. Although the term scene nayqbe literally
interpreted 4834y ?uchfas 4 usy jdgrhce P%fﬁ‘raé’gg?%lalﬂ-i on such as a video sequence,
it should here be re-construed to refer to a 20 description of any nedi a
representation at a particular point in time, including for exanple audio,
mul ti medi a alid g rit eenaestiond Ofrn illystraigil & bepradiventuzction g hasomwettiond97 wiageo and
synthetic Vvj : tor . ical.ly ¢ rise n_encoder
for encodingﬁgﬁgggﬁgﬁzng%Eg%%%%§&(ggc%%ﬁggggﬁgﬁgnégaggﬁgéﬁiaﬂgFgPﬂethe

dat a sequenclée penpesndl7 avilt oftqurtesedided tgrman) of Mdibndabdes iReguieRcEewhd | i n

the follow ng, be referred to.as e nedia representati on of the sequence of
scenes. In §%ﬁ§“?ﬁfﬂ§%%% %fF%ﬁ%lgiSWW€5?ﬁ%@hgﬁSﬁ?“@h@méﬁﬂP@ﬁ@“8WB§ior 125

i's conpl et el pnneaeyigr @t nicondt t AR rEAL Sy SOHEEBorl PP is 8%irk& chitRcGRASRni N the DVD
exanplignentloned bove. In other inplenmentations, the content creator 125

may al S8 be THEPIHAL 4 dup prrpmunigniongyysieryl 0devhesin thieomnasieons A0F saldittme
streani ng ofcoft@bkfion i8R sGAMROEwRLei ' i L3 b 12188 1101
transmtted to a éﬁieﬁ?%llo f?o&?gtﬁ%?%ﬁmgggg@iggﬁngﬁQ?%g9F§F%$§#I%Edata
sequence i nadYPIplayor data streamis schematically illustrated 5 in Fig.
2. The nedia representation 200 conprises a nunber of data objects which
have been encoded in a manner so that a first scene data object 205

conpri ses dalag desounidtitg item 100bF Fig. BRANRS sBéwh REnSEAULAMENOeS6ENES t O be
presengfd at, a user interface 120, whereas other data objects, referred to
as updat e d5PACBH;TEeSI2 ipadapisee prsac distlde pedata strgmy eoraising adlatafsequsneses

between t he(eh kflhitrd @8 the@Nehiling MInPYLPHPrSGRAE 1 mblEREFURLFSH, Of scenes.
example be in the form of a sequence of scenes) to be presented at a user /
interface/application 120. Although the term scene may be literally interpreted as a part of a
visual representation such as a video sequence, it should here be re-construed to refer to a
20 description of any media representation at a particular point in time, including for example
audio, multimedia and interactive multimedia representations as well as video and synthetic

video.

The content creator 125 typically comprises an encoder for encoding a sequence of scenes
25 into a data sequence (wherein 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

30 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



Updat es by use of update data objects may be perforned according to REX
(Renmote Events for XM.), by use of LASeR commands, or any other updating
met hod. A data sequence may contain nultiple scene data objects 205. The
file or data streamconprising the nmedia representation 200 nay be
referred to as a nedia container. The nedia container 10 may for exanple be
downl oaded to a client 100 in a single downl oadi ng session, may be

downl oaded to the client 110 in parts, nmay be streanmed to the client 110,
or may be progressively downl oaded. For exanple a scene data object 205

may initially ng 2, ﬁ%&ﬂﬁ%@%#n%i%n %(bi(ﬁs gc? ri]‘SfJ;‘sOa nuar‘nrl)%r oF (gl?at (%jc%?séxz&i%ﬁ{ gets 210

may be streaned to the c e scene requlres’up ga.V015 An

updat e dat a lodoj endod @i atradoser soyhat b Siedt fcenodate vBjact20S esi@scodatupdaitengat a

obj ect s, doggmnﬂggnan% not cq&tain sa%ficien infornanjon to re-construct
a scene. Hencer K G i SCIAGCARITBORE ATSPeREe 2t iser inkripe Rewbdeas ouence
of nedi a repdaeseiidcdl, ta@Rredd0 adi¥pddRGM Ibeclsa 0, dRGatEafat-mialieGt s 210 only.
Si nce sgene(?gta obj ects 205 contain all the data necessary to 20

r e- const'r uct UACTECEHetWepndbepEregaicancoi dles RIe 0% saeng ob hess@gneso(asenaE cess
point to they i i = i j type of
Randon1AcceSQ&%%Fﬁ¥u%gﬁgﬁgggﬁgagggﬁfH€¥§%§&$ﬁgg¥%ﬁ%@gﬁgéR%gﬁg%gﬁ% dat a

obj ect s 205 FvenaiferetMih byrwek of AfpRevemtaatls, onany20kkriupdoind eretitod. Aepresent a

sequence of s _1.s normal l.y not fficiept for providing efficient
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be 25 i ncl uditmédia tdpeesefrdioa 20@ pag 5e Aifatddas as 2L8dih Bo4ile! ThOmbAS dndiake for
not received all of the previous data objects of

a cIiegﬁ 110, ghich hag C of t )
the media r &V Lentapie 8 dovroaded ( aielient Hidgn emelersiounieadiep pessientadibsn 200. A
convent i onaldoRARBERAHE RSt R i pated Sndy 15 #&Qﬁﬁe@do'met%%m hgf g G ed

to re-construct a scene of the sequence of scenes. random poi nt
215 may be PegtRseiggly downleglsdriior akampe s seneddatizea Bpenty RGlpéeng an

essenti al > int. r edundant ndgm Access Poi nt
contai ne. i noy ARt CEERAT PR e Rl Rt R DA R aES e Rl il
repr esent at aothe 2&e raguirts @daeady have recei ved. Hence, an already tuned-in

client 110 that experiences no error my ignhore a random access point 215
and decode the update 210n, appearing directly after the Random Access

Poi nt 215, dhRup@did ¥atk obRELED th1BY b HsHEGAHEH a biifes UPHRR BBlobfecks, agRpeari ng
directly before the Random Access
normally not contain sufficient information to re-construct a scene. Hence, a client 110 can

normally not tune in to the data sequence of media representation 200 by decoding the
update data objects 210 only. Since scene data objects 205 contain all the data necessary to
20 re-construct a scene, a scene data objects 205 may be used as an access point to the media
representation — a scene data object 205 is a type of Random Access Point (RAP).
However, since the frequency of scene data objects 205 required in media representation
200 in order to represent a sequence of scenes is normally not sufficient for providing
efficient tuning-in pdssibilities, other Random Access Points 125 may advantageously be
25 included in the media representation 200 in order to facilitate 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
30 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



Point 215 in nedia representation 200. A redundant Random Access Point 215
can advantageously include identification data 225 identifying the Random
Access Point 215 as redundant, such as a flag in the header of a data
packet of a data stream or a pre 5 determ ned sequence of bits in a file.
As nentioned above, a conventional Random Access Point 215 contains data
describing the entire scene that is to be presented by the client 110 at
the relevant point in tine. Aclient 11Q that has received such Random
Access Point 215 will have all data necessary to retrieve 10 the remaining

f th , , - by [T f th
part of the §lﬁ‘ﬂH@\H@d&gdcﬁqmd@c@opr?—#}%&?é’ﬁ%g%rpéﬁgtbgﬁ)mr tﬁ?ﬁgﬁoﬂ?ﬁ&%@} of the

medi a representati on 200. However, eprésentation o e necessary
data for deBertYPmymadis caprrsentaipni2f@sA eeduadageRamibmniceeds Pdatt 4]5 emd hence t he

transm ssion : ta object requLres.a.lar mount of b i dt h.
151 e pr iR A A Btk SEh (G RGO g en R s S 05 210,
215 gener al | pdurclantpsuic esa fAai ia tied lea@diios a dhapad@yoelaGapicad, dhgreml |y, each
of the Sata %{b) ects in a dﬁi’g,a . Sﬁ]uence conprises at | east one data

el ement Y. ACEOTHMNGSTYRE! PfVRALH%On, a new type of random access poi nt
data object 217 is introduced, which may contain references to data

el ements in other data objects 205, 210, 215 in the nedia representation
200. By nearf$ Bentiopedsabere. pepryicatinnetiRealom Adcessdloing 2{ pomwiits| data desaibirgi that i on
with data el, i d ] ew: t random access point data
obj ect i tseIC:clei ?E%g&sc glpd? kS(L:{ gﬁg g%cg%ltéfﬁfbgﬁ%ogrﬁcgg@@sag{hﬁcﬂcakﬁ‘fan{n%%} B lmSbltg F‘ﬁléd.

Si nce the nddedwsahas rekatvad fish Rabd@an Aicags BoineXIdomllaeeesisdapOicdéss@y €o retrieve
distri %ut ed 25 of random access nt data object and at
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| east one other dat §p881_ _ ygnce of geenss| g becpgvey By FEasrng R fiaccess
poi nt data ohjdRatpre®aibi J00NHoele! B0 fDRestRatRhREhl dRtRQRIE LS for W11 in
the following be referred to as a Distributed Random Access Poi nt ( DRAP)

217. A  decHeerbag 8 spese &avireng: letee ameuitaf deiprasd dencatliegrangobsionafrickiing a
DRAP 217 may,& QB th@%,q, s 1€ pgfbg rodata objects 210 to which
references are ijrélcl u e§ i W&l \A%&e\ﬁd{hhe 30 ot her data objects have
been received and thus to obtain a self-contained random access point.
Hence, according to the invention,.a @AP 217 ne contain all the data
r equi rlesg t g)n tl(l)lﬁg AT 5”?%??80‘_?%’558%0&?% it Eiat‘bﬁlflccr?é&=gﬁétgéée?‘?‘i@lyude a
reference t corigisas @tLem@Néss thik Bbelcopled Wrﬁl_ag)}, R&h Fatc PRI HRGESn 4% 210,
215. Such references generally require considerably
sequence comprises at least one data element). According to the invention, a new type of
random access point data object 217 is introduced, which may contain references to data
clements in other data objects 205, 210, 215 in the media representation 200. By means of
20 such referenced data elements (possibly in combination with data elements included in the

new type of random access point data object itself), a self-contained random access point

may be obtained.

Since the necessary data for obtaining a random access point are distributed to the new type
25 of random access point data object and at least one other data object 205, 210, 215, the
new type of random 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
clements of other data objects 210 to which references are included in DRAP 217 when the
30 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



| ess bandwi dth than the data el enents to which they refer. As discussed
above, a scene data object 205 is a type of conventional random access
point 5 125 that facilitates the reconstruction of an entire scene. Wen
the reconstruction of an entire scene is desired by nmeans of a DRAP 217, a
DRAP 217 included in a nedia representation 200 would include references
such that, after the referenced data elenents have been copied into the
DRAP 217, an entire scene nay be re-constzucted. 10 DRAPs 217 can be used
in any type of media representation, including primry and secondary

streanms according to the DI M rd. | secondary stream update data
obj ects 210 3rrIélo‘gé’lttqc{}gé}éaaﬁl\)@%@é%@gi%é%tsuigif???rﬁncés Freely Bpirgetngidseiience
than the ori giiahdwiigehse Batiaa eloinekit 20Rich WREFEaS in a primary stream
updat e data objects 210 are delivered in the sane data sequence as the

original scene data object 205. Secondary streans are often 15 used if

only a part gf 48a8&a%8ovcSa tQ i i LNAow
di spl ayi ng rapi d:{y ‘ ph%r?@? ngn?ﬁa‘%gﬂ%?gﬁlsﬁ&% ggi%%%ﬁﬁﬁ%@%%%@‘év%spp%ﬁﬁe
backgr ofind stdrfbattzpdlitiesthe ratehstmetiach f(ah entire xamp! Whehathnreooadedjontod ah he

client 110 in.. | Mgy eam at .a ier int_.intime, a updates to
the part of t.uge S}s%%ﬁeegd‘%/sﬁga# 6ynré18%1 Oﬁﬁﬁﬁﬁqﬁd70%19&%3%891‘}?@&?8%1“@“1?1‘8%% of a
secondary strepamntafios 2RORGIEL ShcRklE BAReHRRY iR gt Ag @b sditehdag litdelchapdom
access 20 pqgints in. the formof DRAPs 217, in order for new clients 110 to
tune in to t 05?86%}84 {rto &p PRAR B> fperdiressencopay by reepieinesd110 al r eady
listening to the secondary streamto refresh the part of the scene to

whi ch the update data objects of the secondary streamrelate. Furthernore,
there & e otRAPwdIceebe kA any tywi of mediarrepreematios ésfidpgipnimadoes! not need

to 25 descrigp ' - k- pl.e en a scene is streaned via
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of a DRAP 217w

descri bed above, the execution in some cases result in
re- cohst r udtgddhonly a part plka seneis rksdatedshelr astihaexainpletaheinde dsplsyingct i on of
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delivered (for example down-loaded) to the client 110 in a primary stream at an earlier point
in time, any updates to the part of the scene that needs updating can be conveyed by means
of a secondary stream. A secondary stream may advantageously include random access

20 points in the form of DRAPs 217, in order for new clients 110 to tune in to the secondary
stream of updates, or for clients 110 already listening to the secondary stream to refresh the

part of the scene to which the update data objects of the secondary stream relate.

Furthermore, there are other applications in which a random access point does not need to
25 describe an entire scene. For example, when a scene is streamed via multiple servers, the
different 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.
30
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



used to refer to the re-construction of parts of the scene, or the
reconstruction of an entire scene, whatever is applicable. A DRAP 217 may
be seen as a tenplate for a conventional random access point 215 into 5
whi ch necessary informati on nmay be cut and pasted from other data objects
210. A DRAP 217 can advantageously include identification data 230
identifying the DRAP 217 as a DRAP 217, such as a flag in the header of a
data packet of a data stream or a pre- deternlned sequence of bits in a
file. 10 The other data objects 205, 2108 215 to which a DRAP 217 refers
could be data objects that occur before, or after, the DRAP 217 in the
media r epr eslé%‘k tatrifonto2lyore-qopstrgEen efinarts DRAP SN, g dfcdPeonsEuaspR ol SRt a

obj ect s, xecuted by clients 110 that have had access
to the preV|ous z%ééaggé%?gngor exanple, if the data sequence is in a 15
file, a client 110 readlng the file may read data obj ects that occur before
t he DRAP 21 ata sequence_.is | tream 110
hat have | AsPBREGLT g e Sraent BRe s SebMarieR Pafed BRtseditot Ben nade,
and stosed suedh @adsarPhif@tagol Ma@bdBABAY pastidYronExBE Wk dbRetsDRAP 217. Wen
reference is being made in DRAP 217 to subsequent data objects 205, 210,
215, the execution of the DRAP 217 can occur when all the referenced 20

data obj ect $, BaKe bnfth b6 ikl QEL Bntl fREG datd B0 iddhH waiatpi ng f or
subsequent data oztg?g%t{:d% 5gé§£‘sy H‘%é%lrddetr tto no taal nla ﬁ]tmﬁgte)d’(eolata required

to re- constmu@DRadEBﬂmehessﬂapeimthaﬂmaamib@I@QGﬂOEQﬁMQﬂﬁﬁﬁ@oﬁmp@o t he
medi a repre%apgg%l n 200 ), gﬁk;n ount of data that has to be transmitted in
a random ac&§E™ efﬁ@mn n°'be® Fédli&ed. 25 In the following, in order to
simplifgy the descrlptlon a DRAP 217 will be described as referring to

updat e data_objects 210 onl| However, it shoul d_be understood that a DRAP
217 may ref dPePHeda QRgsE 290, Fidh ALt Waigh 3 RRAV R aeters sauid o8 dat?ﬁ’gj ““Bventi on

i's appl i cablig bQutbdro@BENALS 1R DRADVEY iilGe TREAe ¥ ABAGS200f Ifcab®@iba 30
representation conprising a sequence of data objects. The invention is

parti cul ar | YPRApYI7irefatsite ptemom Nea pDgetarhecDRAS 21 hnwy e ekspateby chiepst] &
o esent |y ouEhys LR ERER B i Pap Bl TR e B BT 1
scene an bélecoapased rtaifpohalileyngseatddta dgecspdbt c&bllr)hefdﬂt B IIRAP 217.

When the data sequence is in a data stream, a client 110 that have listened to the data

objects to which references have been made, and stored such data objects in a memory, may

execute the DRAP 217. When reference is being made in DRAP 217 to subsequent data

objects 205, 210, 215, the execution of the DRAP 217 can occur when all the referenced

20 data objects have been received, or at a later time. Thus, by waiting for subsequent data
objects 205, 210 in order to obtain all the data required to re-construct a complete scene
that can be used for tuning in to the media representation 200, the amount of data that has

to be transmitted in a random access point can be reduced.

25 In the following, in order to simplify the description, a DRAP 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

30 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



is presently being standardi sed by 3GPP (3d generation partnership
project). The invention is equally applicable to other nethods of nedia,
such as for exanple LASER, defined in [|SQOIEC 14496-20: "Infornmation
technol ogy - Codi ng of audi o-visual objects - Part 20: LASeR (Lightweight
Applications Scene Representation)” 5 In many instances, data included in
updat e data objects 210 of a data sequence will not be sufficient for
re-constructing a particular scene. In su.éch i nstances, a DRAP 217 wi ||l
conprise i) references to data included i'n other data objects 21.0 and ii)
data which shoul d %e, used in re-constructi ng a scene in conmbi nation with
the ref er enc®BreeERt% OFIRg genflerdivgd by S P8P 6h) eweaiion partngrshipapoioc)y Thgyrvention

advant ageousjk ¥(%1ﬁg§ SpplieI U thel Rle Mo AR AR, SlcRtal RE kfni LAV CRARAIAL 10
time sufficien at'a has been received and a scene nay be re-constructed.

Ct her i nf or naP/IER 1#d90-a0:s nlopmation sichnoldgy -i-rigddirgend aidio-arisDRAPjeis 7 Peii@n: as

i nformation . i.hl hat shoul.d . be made to the scene which
has been re-%%%&ﬁ%ﬁ?lﬁ%é@¢%fgpa§§}ése§oc1ﬁﬁ%%e "F& %érloenﬁced data el enents.
Subsequént updates of data nay be necessary for instance if data, included

in a DRAP 217 and.to be used.ip . the re-construction of a scene,. re
copi ed from PrEl B*&é?%?sa@am%@}%%d&am@ram%@c@éwfdO\faﬁéﬂa&a ARAUBROAP' D 191 RFas
encoded.  Faufficiest BAeonbtfuctila gatiduliataleeh shéh RRaflg TNt A MD] THilMOVes
across the screen in a sequence of video information, the elenment wll

need a di f f SPERALisCHY rfarenses tpeiatindlydeq i etherudatacobiosts 10 endiRpdatpatrch planld £ t
had been in : i l.J . e . r i dat e
data may be added ro PRENERR STl QR ot R TRk Ec UL e RET 20 1
t he uptat e obmtia2l10.fA BRAP Méynaycdemtaggeslysilis indhdes emidrmatipdadatisg whitch are to

be perfornmed,after the reference ata el.enents have been copie nd
before re- cHEt PRI }r‘:}ﬁnﬁﬁ‘gﬁ%@é’gﬁ%@g@g’eﬂ‘ frd td Sg?fﬁél??ﬁﬁ)leéféif"i’ {W&F‘ﬁst rating
an aspect of the invention is illustrated in Fig. 3. In step 300, a data
object is received by a client 110 that for sone reason requires _a random

access poj nPother f@?"’@%%ﬁ%‘ﬁﬁéalﬁﬁoﬁmﬂy Regnelyded i p DRAP21datush seiafamadonof a
medi a repre i ! . j e iJe. In
Step 308 |10y s Pehot pdi rhOHBRN O b FE S gLl SRR Skl By it g
Random %Ac cesss HEdharefet@bed dati demens. Gubseghantepdios ok ilatgm3P bohecassary for

identification 230 of DR\?{D 217 I@‘IP .t is, found that the received data
obi ect 15 nBER bl BT FRRAP ) 938 &R Bt SR GhORbBFOpr i at o
action is takeropkd i9aRevibl¥pl @Rl ihie 850k 21 Miehéd e DRAPR 1 70edstencoded.
conventi onal. Random Access Points and Distributed )

For instance, if the data relates to an element which moves across the screen in a sequence

of video information, the element will need a different starting point if introduced in a

20 DRAP 217 than if it had been introduced in an earlier update 210. For this purpose, update
data may be added to the DRAP 217. The information on updates contained in the update
data, if any, may advantagecously relate to updates which are to be performed after the

referenced data elements have been copied and before re-constructing the scene.

25 A flowchart schematically illustrating an aspect of the invention is illustrated in Fig. 3. In
step 300, a data object is received by a client 110 that for 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 303, it is checked whether the
rcceived data object is a Distributed Random Access Point 125. This could include checking

30 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



Random Access Points may be inplenented. If the receive data object is a
conventional 10 Random Access Point 215, the Random Access Point 215 will
be executed in step 310, or ignored, whatever is appropriate. Step 312 is
entered after step 310, in which any further update data objects 210 are
recei ved and executed. 5 If it is found in step 305 that the received data
object is a Distributed Random Access Point 217, then step 315 is entered.
In step 315, the DRAP 217 is analysed in ,order to obtain information on
whi ch other data objects 217 have been ré(?er enced in the DRAP 217, and/or

in order to erm ne i tity of the data elenents to v\hlchthe DRAP
217 refers. iﬁ-%'flma CF%?P{Pﬁ’é'FZgﬁ QEM?‘HHA&FC% hpigt Zlvayiidesxeayicd Jecn $0efr t o

Fig. 4. In shepedihateldr i @ﬁ&}ﬁﬁl&egteM% Reheldd #at ao Lt eMBRicH d?lty%%er

subsequent data objects have referenced. If so, step 312 is entered
wherein the @Qﬁiﬁééf@@hlec'ééﬂ%a@b?céwéa@l@ie@é%r| sing referenced data el enents
are awaited and received. Step 325 is then entered. If in step 317 it is
found that no subsequent data objects 120 are required, step 325 is

ent er ed5di r d€it isyffomidierntept36p tlailthe rdchivedniiteolgadtat 4 Divgibafed Rahdon Avent Pant

wherein a 17 a y.S con s refe subsequent, dat Ob] ects 15
210, Cstep am i BE S pEgednare oLy BOBRER AT b ract PSP op 315
Simlarly, iiffornhdtiph Gmtcihtdtwaatﬁ\lﬂgé&s 21 DRAP bech e efac&ih Yae 18E £P 21D aR@/BY 1 OUS
data objects 210, steps 317 and 320 may be omitted, and step 325 may be

entered dir é’&?qdﬁr tafdetsymigie gy idantity CPfﬁh%@@é%)Clg“E@lts tohehiefniha DRAFIAreferst B"r\ﬂm ch
references gy Bi%dég%lof istaiQ %@@a@r&r 8. 201 Q%f‘idl 7t Gdnbdkel B e@ENET
copi ed, el Epar at

data objects 210 an Into a s ata object or into
t he DRMNP 21ﬂaladép@ndumgn}osmbsqqu:redanbbybctsha\@frelbfaecedni.fesn,tsl@rﬁ12Ila‘ en&h@l

data i orao s SR En S RRlscde bl ot RO oG LR bl T e ™

scene W || ahsrckited Sppads isthen &ugd. ISiaRap 3 itdatcand 0l @Cdubsdqberlt dgta
referenced dat ied into the DRAP 217 itself, then a_ copied

elenents are co
25 data el eﬁ%ﬁ?ts W dre Feyirad step HES enisreshliscioation slep d&T- dn BrRiFrRFHALoRRHGT
i nf or mat i onah@htifPwhQeinWhEhp ot Qw%@ c%?ttaﬁih s 20 ALE tdk%%ieﬁ?@rﬁ Ylata%ﬁ}lc@ny

information on the timng of execution o d preferably be
removelb pri @i0,p Bhe caxiaoanitted and stcmé’lmc?dﬁecﬂi aftdretep Bé&f. Simiabd idat a

obFect o b G5 AT S ol ORISR ts 417 i 1
be said to havi03faylecanacdahd steoRsahnest s atdctly BerrRpassary data
el enents have been identified and copi ed.
In step 325, the data elements, to which references are included in the DRAP 217, are
20 identified in the other data objects 210 and copied, either into a separate data object or into
the DRAP 217, depending on implementation of the invention. If the referenced data
clements are copied into a scparate data object, then any data in DRAP 217 that are also
necessary for the re-construction of the scene will also be copied into such separate data
object. If the referenced data elements are copied into the DRAP 217 itself, then a copied
25 data element will replace the reference to that data element. Any information relating to
which data objects 210 are necessary, and any information on the timing of execution of the
DRAP, should preferably be removed prior to the execution 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
30 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



When the DRAP 217 has becone self-contained, step 330 is entered and the
DRAP 217 is executed, whereby the scene will be re-constructed at the
relevant timng. The term execution of the DRAP 217 shall here be
construed to include the execution of a data 11 object, different to the
DRAP 217, into which the information obtainable by neans of the DRAP 217
has been. copied. After the execution of DRAP 217 in step 330, step 335 is
entered, in which any further update data objects 210 are received and
executed in the same way as if the DRAP &17 has not been used. A

di fference begt 1 r.ed, by, . client. 110 t ich a received
DRAP 217 is %ﬁ%?@%ﬂi@%ﬁ% é Rgﬂl ¥ hEf%e 1?1@%.0 8%%‘?“ éh‘%‘“%%c\é@y 2 OQ‘S‘S, is
that in st e;DBBBél"ghas hﬂtada’li;ﬂeddAl’ta* t?éaia:&emtﬁmzur@)m]ga%mhetqls 88®isiepd3sn step 320
are not executed. but. nerely use r cqQpying o ata el ements.into DRAP
217, wher eas ETEnn Whipfsay futer aaf?aée %ba RS %%@r%?eéelg%wéfimcywé%@ﬁﬁ%e by a
client 110 thglas¥ake DRAPAY nhdit bERAR? W dirilRnREjBI&AGERp W 2 LntQ¥h P Made to
Fig. 4, wherein a sinple scenario in which a DRAP 217 is enployed will be
i | Tustrated.cligh I ¢p ‘E‘T’Bléh a sdived PRAPRA7 fsorfmp o¢leenseapddmrefosfignneeth end #90

conprising t r : 0Hn- 405 ngd +1 1s.sh
b esent ed-at 4 oy o BRRER A ubty S o SRR Bl vk a0
respecti vel yot Scerel B @rerdy oedSorsiopyild obddatpe emantAintdIDRBP 2andviereas eehe 400n

consists of parts A B .C and D, whereas scepe 400n+1 consists of parts A
BGand E. B ?q%ﬁﬁ%t%gbjgﬁ%aﬂ) UC HRGieeY F’%’ﬁ?t@gg}ﬁf‘ﬁ‘?ﬂéﬁ”&t@@ edrEPeditify of a
dat a sequengRgPppPr.i sing two update data objects 210n and 210n+1 rel ating
to the differences between the scenes 405n-1. 20 & 405n, and the

di ffer Ehces between the scenes 405n and 405n+1, respectively. Update data

obj ect's 210RfAGLUIAPuEL LU 91 GALR) STRRS . A0GORRLDIsigyS BB L uct i ons

on howto obtain scene 4 scene nown, and update data

obj ect 210 emplopefiesill benlgtsirated.ilofge. da niedia it thedbtnabfr sgemee 405eed 40en scene
405n is known. Lpdate data objects .210n d, 210n+1l may advantageously form
part of a mBdid" ’%3‘?’%2‘&?%55_?1}683@05 49%“ ?%‘fbg%ﬁfsigﬁ&w’é’éﬁé%wfﬁengfj ag?:B_ﬁeés 400,
and w || beitanieyglicitncl20 @fifiestl1 atn 4l MBS 1 trespedii@lyt Sddne 40@E € BilsisBg
before tines Tn and Tn+l, respectively. Media representation 200 may

advant Bgeousi BAEIAS & iChendiBescersct09p castasrof IParRAPB, © ard Dgwhgreas scene 400+
consists of parts A, B G and E.

Fig. 4a also shows a media representation 200 consisting of a data sequence comprising two
update data objects 210n and 210n+1 relating to the differences between the scenes 405n-1

20 & 405n, and the differences between the scenes 405n and 405n+1, respectively. Update
data objects 210n includes instruction data elements 407 containing instructions on how to
obtain scene 405n when scene 405n-1 is known, and update data object 210 includes
instructions on how to obtain scene 405n+1 when scene 405n is known. Update data
objects 210n and 210n+1 may advantageously form part of a media representation 200

25 representing sequence of scenes 400, and will be conveyed to clients 110 at times t, and ty.1,

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
30 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.



illustrated in Fig. 4a by DRAP 217 occurring in nedia representation 200
prior to update 30 data object 21 On. In Fig. 4b, an exanple of such a
DRAP 217 that could be included in nedia representation 200 before update
data objects 2 10n is illustrated. 1.2 DRAP 217 of Fig. 4b has been
encoded to be part of nmedia representation 200 and conveyed to clients 110
prior to update data object 210n, at a tinme (tl1l1 x). Furthernore, DRAP 217
refers to data elenents in update data opjects 210n and 210n+1, and enough
data to re-construct scene 405n+1 will hdve been received at time Tn+l.

Hence, fromti Tn+l opwar ds, client 110 trying to tune in to nedia
Fons esent ot RBAE ditie kB SRR peRr b B gyt egat i
r e- const r UCtoohtge S RAUBRS ¢ 1 OprisiG6 BEBARE: ob]&e2 NAY hiaathOft,-DRARtIKoleNcl udes a
data el enent 410 which will be referred to as the random access

i nf or mat i on [2RAY 2 birefges o dat dengratsan ypdetq dntp abigets 1 OpapdpdKla+bfand geoygindom 10
access i nf orgmat}, on I i f: i ] - -are
required todggﬁgQ?ﬁéégﬁkighgf ggP%yg%%f%?%%%ga%ﬁ%ﬂgéq&ﬁgg%%%§hﬁﬁggﬁiation
obt ai ned by Tmedns ookarDRARLZL T 10 ghiop katubeinus e diaoepreseohiot 200ctind hagegne.

I nfor mati on _ab 405 shoyl d ) t d b f
the DRap 21 70un BRG T aR BE SR rerpnart 5 stlrS R0 re a1 nf or mati on

about which update data objects 210 are required, and vice versa. For
exanple, 15 it may be defined that a scene 405 should be re-constructed by

means of a DRAPIad of DRAR #17gclvdcs aate glsarwnt Haatieh wilkbe refjretioes 60 at t he

time when tReqphhcSUDREAHEHAIN MpdatEon AatBQRERAAS S.ZAQu%B&%thmN&nbeen
applied, i.e. the time stanp of the DRAP 217 Is define as the tinme stanp

of thelQ ast agksstihormgipatie0 dab apeolly wbich updae degabjeas2 1 rt eagniaed panake thehe
random acce i rmption 410 could incl ude ti,me stanp. | se, a
Lot 110" PRATLO IR S0 Rl R tia for SRR and HISREP 6

rel evant i nilanuibibd wad @agicdndifict LabtailnTeehadtion abyut dhed hecetpdt thoddtba rebj ect s
210 received?fﬁrior othe tinme of the tine sta use of the random

.. By .
access i nf of PO rrpeaps oL theiRRMy2 1 Ga8 ke diﬁ@dg?e ){IE)‘FIESQ?TH@B‘@ %fh
i nf or mat i oni@lautionMtoaNwHRPE 8hft Bt AotpRELA St QuiRiCadd8Ms VeRd. BRANISB.

Client 110 can use 25 this information to efficiently utilize its buffering
and neldory Hexgbecelsncdpiat giseanpdpeshonldde resensgficicd hdowrmet e PRAMEOF mat i on

410 enabl e S reafsxifri%lg %S}Ql;eseﬁ% E’i ggdape%a&to%if%gzq%iﬁ[e&lre tlJrenX G%Nrﬂ%:% %he n%lp gu%'s«%c@n@nttt{ﬂﬁatg se of

relative lin section random access I nformation 410
shoul d advaditageiets? y0 sheuld dawieen hppdisd, DRARe Zilné spinipast thicoDRXR QUT isalefiodd DRAP
217. as the time stamp of the last of the update data objects 210 required. Alternatively, the
random access information 410 could include a time stamp. In such case, a client 110
20 receiving the DRAP 125 could be adapted to assume that relevant information could be

contained in any of the update data objects 210 received prior to the time of the time stamp.

By use of the random access information 410 a receiving client 110 may be provided with
information aboul which update data objects 210 are required and when. Client 110 can use
25 this information to efficiently utilize its buffering and memory resources. Furthermore, the
use of random access information 410 enables efficient use of pointers, by for 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.

30 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



30 In the enbodi nrent of DRAP 217 illustrated by Fig. 4b, random access
information 410 of is on the format <,randomaccessi nfonnation

packet srequired= "n "/>. The random access information 410 of Fig. 4 has
an attribute "packetsi equu ed " which specifies the nunber of subsequent
update data objects 210 in nedia representation 200 that are required to 13
conplete a scene 405 in the sequence of scenes 400, hence the required.
update data objects 210 ("packets") are defined as a series, either in the
order they are sent or in the order theyBare stored in a file, or in

anot her defined decodi ng order, whatever is applicable. The attribute "
packet sr equi BRI higgng Hioen fh&fécwrl@feoféfcnaﬁﬁp%g%w Hic reivisé ppdats i RS andom
5 access inf » Iy i I waak m ng
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this is the ar¢ stbred inof filche us@@ﬂ@rdelﬁledfdmodmlocdiﬁr,tm@tw‘ehisamd'mlée data obj ect
210 descri be |ff“er nces in.rel t Vi Q In the
exanpl e gi veﬁltrlgn FF e %’ eqf”red m%Ya fée tg%fagueo%t%&f% %un T &b nel%k%eera%(?b%ed to
re- consb‘ructactdsemﬁcﬁma@oMOmfho andcdencsde d'é(ﬂlﬁedl/@ﬂvulﬁat @firfghke @bha 4d5uhe is 2
(and the timn ich scene 405n+1 wi || becone rel evanhls Tn+ bf)f

Obvi ousl y, toﬁ’ég‘bgli‘t%{ﬂ‘iéjtl&’rm%Elo RAPgd? é“”?ﬁre’feﬁ@tr Ay srihstiwng of theserAd

410 coul d hayeyglif {hgh@ﬂﬁdamobjé&ﬁl@&é%eﬁd§fé€é?xcéshﬁfrel£tfb% to HRUI¥BE df random
access information 410 1s <DRAP unitsrequired= >

<DRAPspeci f 2bigets h0-datheshimrle grvelq ini Figg o= twanupidate dﬁ@ WW adk e sequi¢dionat i on
410 could al é g{;]ﬁﬁ’{lét\{ﬁé %enpeelﬂo ,%ﬁ& H%n%% tb@va%e Kt the Pte 152)%6?118)51?6%1% 1! nstead

of specifying a series o e data objec are req red to
obt ai n1@ he wﬂm@ssmeﬁﬂﬁm*flowmaiecm reaah i Bopd). r(?dﬂrlampkiamepdammeoh]demtlbaio

coul d be exp i,Cit ecified.in the enent ra dom ac

oo ot i on B g St msTent e Tl SR e (e RAB Sho b dhs
i nformation fd’rﬂrﬁt Stehi ddh v M @@ oPIRAPLs DR A 1514 RrddQirkis€th,">06r 20 a check
could be introduced into the flowhart of Fig. 3 wherein it is checked

whet her al | <QRdspeificadpedeneBeqsseqiiedn a r-ef er ence has been made have been
recei ved. A DRAP 217 does not have to include any random access
information 410. For instance, if a DRAP 217 is encoded according to a

st andard wh&amdom gdeess mfotpeation # 1 @ tdvdd dltckataﬁv@jobcemt;ﬂemcﬁﬁzdmethbnwwsi Bir a DRAP
217 may refer ' ther dat a

obj eoty 210K G B mstTarr O Do A Pia FERVHA HE TSREPREG Drap
217, a DRABbtdih thdtedday @B REIR-N Wab NRYbircN) d418 D5e BbRECA Tl be Expkitgn.  For
exarrpl e If specified in the data element random access information 410. A timestamp could then be
added to the random access information 410 defining when the DRAP 217 is to be used, or
20 a check could be introduced into the flowchart of Fig. 3 wherein it is checked whether all

the data elements to which a reference has been made have been received.

A DRAP 217 does not have to include any random access information 410. For instance, if
a DRAP 217 is encoded according to a standard wherein the number of other data objects

25 210 to which a DRAP 217 may refer is pre-determined, as well as the position of such other
data objects 210 in media representation 200 in relation to the referring DRAP 217, a
DRAP 217 may be encoded without any random access information. For example, if a
DRAP 217 may refer to m preceding data objects and £ subsequent data objects 210, then a
decoder 115 would know that the DRAP 217 is self-contained when the kth subsequent

30 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 Ath subsequent data object 210.



DRAP 217 may refer to in preceding data objects and k subsequent data

obj ects 210, then a decoder 115 would know that the DRAP 217 is

sel f-cont ai ned when the kth subsequent 30 data object has been received.
The timng for the execution of the DRAP 217 could al so be pre-determ ned,
for exanple at the timng of the kth subsequent data object 210. 14 Data
section 415 of DRAP 217 of Fig. 4, as illustrated in Fig. 4b, conprises
data el enents by neans of which the datﬁlnecessary for re-constructing the
scene 405n+1 rmay be obtained. Data section 415 of Fig. 4b conprises two

di stingui shabl e types of data elements: instruction data,elﬁggﬂts 407

whi ch shoul APt EFREHP B Aot ldne: AwistiHustrhied &t Bty aorapige Fusge

accor di ng t GyWhdaGdloftvEcIBL Bats SENEARS Ol x%-c%ﬁ&&@ﬁﬁj%tﬁ;@ Wehe a®nf-Pmag%anpl e
SVGE XM.), and reference data el enents 420, which include references to data

el ement s of obgiedr Dalasestiohf Eeeld i #d compiisewhicdistwighishable typqsioh detg clementheast
in part, by. .refer . e . I f j , DRAP
217 pri or (5 R ERELERREE 47 i ShERERl Rt f R AR Mol T
t he ref &r endegdagcacelrding nt whidl herdet sequhirneds brededqophed forrkanpld0 t he DRAP
217, the shoul d. preferahly be ful|y coppliant with the standard
and Ianguagéjé/ (éég@;d? Jelrtnehdathcle @t%‘gtoawlééﬁl‘ﬂ? SR %re‘é‘??égoa‘&ga.e@m%% 52

reference dafirr 8@ 5Bds 4210 af wlil@%%ﬂ?ﬂ&reﬁaceﬁj & leadlin ip8rt Ofy dubtereSydHcaxdsget f

omupdate ref= "reference "> wherein the attribute "ref"' specifies an

i dentity apskachyguing persshes of thsDRAP13hjrie to the gxedqutien of'th%Pgﬁé?r?dév is the
identity of i n.. j ] osition
of <gefroi nl})gh a’?i t%eléreg#lgeﬂﬁ?(ge?ﬁe]igr%éﬁ%%eke%%f%&ht%gwg%ﬁ%g%%bg vg)%légglggusl y
provi d&0 i nf drerPRAD A AlleudRARE | paisiutd peleably DRARL2Dpliattovitithe fartdagl and
referenced data el ement éh ul dhb§ copi ed. . her syntaxes of the DRAP 217
than that of TSHBRBCDIUGP VEyigh thy at?rﬁ%‘“ﬁ’?cfésr%? ely be used. For exanple, a
reference data el enent 420 20 may conprise two separate parts, wherein a
first part conprises the reference and provides.  an identification of the

referenced TASERIRICF G#2 qlepsnie Drd MR AHAI 1 Five b dinidle DRI g/ iQliE&tient
data object, ieﬂefé%}ge a‘>,3&91?e9§1ﬁ] R ib D G‘!ézd tg‘%ic?ag %Q@lﬂ% %}%&Qﬁﬂ Randthg first

part of a reference data el enent 420 | odi could for exanple
have tHe sydatarbjcet@df fic~Omgfipdated istbaidemity Of ddata elembnt40f ar getnothdrdetat i t y2

ot S5 OB B S DGR RS R 20 RSB e 120
could then h&aphgoady bivvideendahaios @6dut iR pddifion aUBRARDENLAY wafchaigch ot her :
referenced data element should be copied. Other syntaxes of the DRAP 217 than that of
DRAP 214 of Fig. 4b may alternatively be used. For example, a reference data element 420
20 may comprise two separate parts, wherein a first part comprises the reference and provides
an identification of the referenced instruction data element 407 to be copied from a
subscquent data object 210, and a sccond part includes the identification. The first part of a
reference data element 420 in this embodiment could for example have the syntax
<getfromupdate source="identityl” target="identity2 ’>. The second part of reference
25 data element 420 could then be <identity2/>. The first and second parts of the reference
data element 420 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 sccond part in DRAP 217 may in this implementation provide
30 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.



for exanple, the first part could fro exanple be placed in the beginning of
the data section 415, and the second part could be placed before, after or
between instruction data el enments 407. The position of the second part in
DRAP 217 may in this inplenentation provide 30 information about the
position into which the referenced data el enent should be copied. Yet

other syntaxes could alternatively be enployed. For exanple, a reference
data object 420 may include information §pe0|fy|ng in which particul ar
data object 210 the referenced data elenent occurs. 15 Depending on the
sequence of scenes 400 to be represented by nmeans of the nedia
representation 200, as well as on how the encoding of nmedia representation
200 was perbgendal o e sehabecE cdeh&M0d 1SbOfeprsdARIDy2lchniBYhE ARG St  Of
reference data elenen s 420 5 only, and |ncFude no instruction data

el ement s 407°PIERSPIEHEP plloatysl fpPrdiovpamepding of media represeripléan 944 el enent s
420 are replpegahdymt dga s&ksh 4 ed oﬂ@bﬁA@lﬁ?"ﬁﬁg%orﬁ%ZOPtfeietr&%e ﬁ:&tg glremglﬂ% 0
objects 210, thus maki ng the DRAP 2 nt al ned e exanpl e given
by Fig. 34, ealyhanddﬂclumorleﬁt@wmfc@tw@aer@ ‘é}?eﬁvsnglﬂ@cmmgiaf @Ré@@ﬂ Y,Ohe 41.5

10 refer to t tion enment e ect
210. I—bm;everrg@reﬁ& dagaeerléennn%tég ata & %?%ﬁtthez n?erredﬁ?tél et {é%gﬂ h él F % li?ée dat a
el enent in ampmméﬂmdmmammﬁngﬂmIM%NVQ17$ﬂGhnﬂﬁnam attribute or other part of
an instruction data el enent 407, to a group of instruction data elenents
407, to other types of data elenents than instruction data el enents such
as identifi gathi@Rarklat diveh BYTE t$ ,eaai&the%fe?é?m@dﬁm%em@ Rshfla BedPadii 8
representatlon 15 200 define use of the DI M5 standard, wherein an
update(Batafﬁﬁ*@éﬁe@%@“@@%ﬁmﬁéé@eﬁﬁ@ﬂ“ﬂﬂ“ﬂ@nﬂh@Tﬁh@@m@*%bhﬁbM@VUKﬂnsert i d=
"insert] " < e S sert>
20 then a DII%\’%%CHZ ffigcou n %Zr()' rga arr?g Jéo aﬁl refera da8 eléntletﬁ]t m,a o&lgecﬂlta gféc? cop
the entire HAGendh aseontmde bndtbertae dbmastzﬂc?mndmakeﬁem 40:7 toobgreﬁ;ﬁ of, in

order to co the ta ele id=" sibility= "hidden "/>
into the ﬁFFH@P@Bé to Oﬁ‘ef ﬁ’@%‘i@ﬁ& g“bﬁ“\ﬁé%afb‘i}“ﬁcﬂ “‘hata glprgents
instructi ons@ﬁtaaldehtﬁl@ﬂmdﬁé)&eﬁaéhtMtcCJ&s b ScandR, b&sRIcLR ARIE }ResBhi@iERNt S 420

refer are cqgled into the DRAP 217, to be executed upon
15 200 defined by use of the DIMS standard, wherein an update data object 210 comprises the

following insert command,
<Insert id="insert]” ref="root">
<g id="objectl" visibility="hidden"/>
</Insert>
20 then a DRAP 217 could for example refer to “insert1”, in order to copy the entire insert
command into the DRAP 217, or refer to “object1”, in order to copy the data element

<g id="objectl" visibility="hidden"/> mto the DRAP 217.

Furthermore, in the example given by Fig. 4, the instruction data elements 407 to which the
25 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.
30
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,



execution of the DRAP 217. Alternatively, instruction data elenents 407 to
whi ch reference data elenments 420 refer may be executed on the DRAP 217
itself, so that the execution of the referenced instruction elenment 420 is
performed prior to the execution of the DRAP 217, in order to change the
DRAP 217. 30 As nentioned above, a DRAP 217 can further include an update
section, conprising updates that need to be made to the data section 415.
For exanple, in case of dynamc data, d %a el enents 407 copied into the
data section of a DRAP 217 nay have slightly changed, 16 and the updates

may descri be han S be us to, nodify such Ienents
That have cringEriRe i aaPds U an G DRt e Bee) DuSHEr eo R HTRar ¢ he
DRAP 217  hagatteeofRnsal Thogan@s aﬁﬂh advaMReBYRYBE priorRNRe? Ine DRLP udi ng an
update section 500 is given in Fig. 5. Furthernore, the DRAP 217 of Fig. 5
conpri ses r KA BFRORE SEE €01 MRSk mat | on 410, a data section 415 and a further
data el enent 505, which may contain data relevant to the interpretation of

the DRAP 217, such as for exanple information about a version of a
| anguagé beiMgexgsplini AROARE 17 DRARIZ T updaie fcgon B0 it hecrdiatfae. 61 Burthetm&e5

specifies t rskans 1.0 1s u The data section
e or Drap B R 27 GPRE"S form s RS e FiohPr R Aldela Shine 13 0ot &

i ncl udi ng dataheekeweRhsnt 05pehiek BaY ta@thindan rdlenIBAR idtkhrésticastphet €, as
well as reference data el ements 420 including references to data el enent s
in other dat%?écts‘éc 24 dor cxamply infprgnagiompkouba ¥irviem of hlapgugec being wed peier ence

dat a el ementsy 42| AEri0sAEhbibhin sbSeolBSEULULARIRL P RLSIPRINAOT, SO

that the data el enents in other data objects 210 to which the reference
dat a el@nentRMN BT efer, can fill holes in the instruction data el enent 407
when copied into the instruction data el enent 407. Hence, reference data
el enents 420 can be wused to fill in holes in instruction data el enents 407

of the DRAPm&aataaectimeHls aSDRAP 1 Duf Fig. 2Ebmynikah tnsirdGion dataietsasenf 4@ ot her
dat a objects The ate sectiogn 500 of DRAP 217 of Fig. 5 includes
updat es to 85‘#H@émf EVB Fﬁﬁmwgﬁ@ﬁn Bt 2407 complste s sect i on
500 of DRAPrefdiéndentiafal a%me'ﬁts@@%nc%d%{gqgfi?é’ngesfté’ﬁata g@fﬂeﬁ‘t% RotHRRlShidcafq0red to

as REX (Renote Events for XM.). However, any standard for
In the example given in Fig. 5, the reference data élements 420 are located within the

instruction data element 407, so that the data elements in other data objects 210 to which
the reference data elements 410 refer, can fill holes in the instruction data element 407 when
copied into the instruction data element 407. Hence, reference data elements 420 can be
used to fill in holes in instruction data elements 407 of the DRAP 217, as well as to provide

20 complete instructions from other data objects 210.

The updates section 500 of DRAP 217 of Fig. 5 includes updates to be made to instruction
data element 407. The updates section 500 of DRAP 217 in Fig. 5 uses a standard for
defining updates referred to as REX (Remote Events (or XML). However, any standard for

25 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 “Elementl ” obtained from a

subsequent update data object 210 should take a new value (i.e. the value 100). (The value
30 of attribute “xrmlns” comprises information about what XML Namespace (i.c. language) is

used for the update).



25 defining updates may be used, such as for exanple LASeR Commands) . In
the exanple of a DRAP 217 given in Fig. 5, the updates section 500
stipulates that an attribute "attribute] " in an instruction data el enent
407 "El emment| " obtained froma subsequent update data object 210 should
take a new value (i.e. the value 100). (The value 30 of attribute "
x:fralns " conprises information about what XM. Nanespace (i.e. |anguage)
is used for the update). 17 DRAP 217 of; Fig. 5 is described by use of XM
in clear text. This is an efficient way of describing information relating

to scenes i j a-conveyin isibleJdnformation...However. other. manners
of descri bi %ﬁ%ﬁé%@% f’ixcr?%}%océlby éliscn(gft%@ellr?c ke t‘ii‘éeTé‘ Sy ﬁ%%fﬁggntf%dy Ofex anpl e
bi nari zed xnescribuginfbrastiof rebitin@to seates Gna medih edsefinclisitie igamptiot.onpr ess,
deflate 5 and BiM (Binary MPEG format for XM), etc. Furthernore, XM data
may or may not”HE- g‘gﬁrc“r“ e d’F & ribjpg g LAY %H)o‘%}@’, aligmpjtyely bejuped, such as o

references teRaifiP8inadldl amPPix86hSs SlfindriRatndsdinddQinck@AY¥EY, cbi@rekdllibflate
i nformation about a particul ar scene 405 of a sequence of scenes 400. An 10

encoder> of &n¢ BiY ERinay MR G formasfopriMide ¢t rfartherDrRae XM dafe niabi g may npidicer s t o
any nunber Qf. @ a objects 210, for exanple including all data objects 210
wthin a partllz ar interval, or to selected data objects 210. In the case
of information transm ssion by nmeans of the DIMS standard, it is often

advant ageous, that a DRAP 217 rs taq all update daja ohjects 210 wthin
a0 ntorval AR At B PR eriver g e SbReS AT Rt geous 1 o
define the t&nvay il RforbREH SotE Fhr@dilR clehe 2001 A M N0 sCerRO B, Alne @

scene 405 as a serjies, such as for exanple the n update data objects 210

di rectid f oFIORFTRY 2chRcTRIgRtoy 125 Mo defisovARAP 240 fy (at igrefoshtogmh SUMRE . of a
decoder 115 3 : ' t 3fd : ]+ tically
11 st rat eq Y Bededies ME TR EphlE nERdhE o SRR EREAL 210 O Ad delRpisPEREIRIE T N Ve
20 nmedi a r eprebetet doth ohje@00] 0. Whitelvasesof trfoimetive tartsmisaiod &l acahy egbe DINIS

identifier 605 ta object type jdentifi 6Q5 | s further conne dto a
data obj ect g%&d&“fﬁ)ﬁdsr O%f@ﬁwnéagé us th%@t%m%Félfﬁ?efr%kearl}tupgﬁtﬁﬁﬁtéto J(S’ﬁtas.&tl@i a a
first connegithio@n Glefvadudelthe Aguiéiol DAMSANCAN cAG%S B $Sadiv it tieb®d to@Bfinehal yser

615 and a data el enent copier 620. Data executor 610 is connected to an
out put!® 6250uERer §F yislpte dptaiopisstsiZd @ saquirpd o womlaiesa soapetOSasiagensaicBds % check

whet her a ré&fﬁ{plé%ﬂe H'ﬁ%cﬁté%ﬁ@%&i‘ﬁ?%zoﬂoﬁ%ct%go%ﬁg thedSHEA P 91 FRBY S¥vB), dat a

object identified as

In Fig. 6, an embodiment of a decoder 115 used to decode the media representation 200 is
schematically illustrated. Decoder 115 of Fig. 6 comprises an input 600 (or receiving the
20 media representation 200, which is connected to a data object type identifier 605. Data
object type identifier 605 is further connected to a data object executor 610 via at least two
different connections: via a first connection 617 as well as via a random access information
analyser 615 and a data element copier 620. Data executor 610 is connected to an output
625. Data object type identifier 605 is inter alia adapted to check whether a received data
25 object is a DRAP 217, 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.
30
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



obj ect executor 615 via the random access information anal yser 615 and the
data el enent 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. 30 Random
access information anal yser 615 is adapted to anal yse the random access
information 420 of a DR AP 217, in order to determ ne which other data
objects 210 are required in order to naE§ t he DRAP 217 sel f-cont ai ned,
and/or at what timng the DRAP 18 217 should be executed. Data el enent

copier 620 i d 1o r any. refer.e .data . elenents 420 in a DRAP
o0 Cand 1 dent HER4 B0 QEE I AR LGN 1 BB BRI SRR B it e
reference datlemaltsetPOrmi { DRAP20 71 ekiadentiDadatn @dresm B in ad@hardat2Bjdcs2foust her

adapted to copi] uch identifie ta elenment(s) into_the DRAP 217 (or,
Simlarly, iHOg @ﬁéﬁsfﬂé?ce&a‘tﬂé@ea@e%ﬁ re %Qﬂ%&%ﬁﬁ? coptfE RABEIEY 3dapHdO whi ch
the ref er encegindatich igdnBNBNAS HiBMENREBRS the PR AAD 171 (8r, LilERANE XY AY&fkrldatat he
data object executor 610 to be executed at the appropriate timng. Data

obj ect executb#ict 6xmbpee) cHHdRAR 1T, dntavhinlitthemefes2sed dott dlemerds/haye beaar t her
connected t iSHAP, Nt er h Fig. 6
shoul d be s ggfrj]gg’sl gan eirglﬁ%ldgé g%l d)? & Og)ﬁw%ﬁ%ggéélg%lg gt g 8 gﬁ’g cﬁ%ﬁ ggt% 8%‘%%3 %frt]eg a
medi a r epr esennglagrobld®OexenatbudliOnig cRARsd @1A oyt 65, iviizh emertieddrtien nmany

different ways. For exanple, the.rapdom access information anal yser 615 may
be onmitted, erélﬁzaggﬁoe%ﬂgfgﬁip&ae‘ﬁfgﬁime&%ﬁ? 0-620 may be adapted to search any

data obj ects appearing nearby the DRAP 127 in the nedia representation 200,

such as_for %ganpl e the n 15 subsequent data objects 210. The execution of
t he 217 hg Geffoder Haw! big- ¢ shouldbereemps angxpraple oply, i deaesiseeapable obat a

obj ect 210 hasdReemdece) ; ' 5@@%@ ' ' 0N
wherein a DRAP t2}‘%7 may r er%%?ta%%@%@ﬁig#lﬂﬁgga obj Zg’?@agﬁ%& p%néegl% F‘ﬁgi’*ﬁg ore the
DRAP 217 i ndiffseenfreaysaFerepreplerthatandom 208ss idcoden andlgsr fymadieaehitgéous| y

conprise a ffer. for bufferj inconn ata objects 210 until a DRAP 217
o Fecer vedRt it SiaeBaGh B b P L b P i35 ShEgh B aRiphs Hifsiringl o
precedi ng databylhp ORAP RI0Gn titusdlibiehieadtion koD, k@h asexaxRhplcle Ar ranged to
store the mtl | ast ec%i,ved data objects 210. The DRAP 217 can be ignored
duri nngnor et sfﬂ“é’%é@i@ &Ctsélgeﬂl?é?r’fé‘é‘tléﬁ 0§ he AAR B could then be set to occur

after the nth subsequent data object 210 has been received. In an implementation of the
invention wherein a DRAP 217 may refer to other data objects 210 appearing before the
DRAP 217 in the media representation 200, decoder 115 may advantageously comprise a
buffer for buffering incoming data objects 210 until a DRAP 217 is received. In a standard
20 wherein a DRAP 217 may only refer to m preceding data objects 210, such buffer could for

example be arranged to store the m+1 last received data objects 210.

The DRAP 217 can be ignored during normal playback of a sequence of scenes 400.
Hence, a decoder 115 used to decode media representation 200 including DRAPs 217 does
25 not have to be reset during 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.
30
The decoder 115 and content creator 125 can advantageously be implemenied by means of

appropriate hardware and/or software. Software by means of which the decoder 115 or



Hence, a decoder 115 used to decode nedi a representation 200 incl udi ng
DRAPs 217 does 25 not have to be reset during normal playback. The DRAPs
217 do not contain any information required by a decoder 115 during nor nal
pl ayback. 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 fromthe update data objects 210, a DRAP 217
may be used to reset the decoder 115. 30 ,f§he decoder 115 and content
creator 125 can advant ageously be inplenented by neans of appropriate

har dwar e andé&l{tcn}g%td%ﬁfﬁ 18 ?geéreﬁq@‘:;cgi cl?)}ﬂld orc S(En I\lll\@négtg rrtlcgr% 9§(§Od% be 115 or 19

content creator I's I np coul ore aris, and
coul d be tramsnﬂkﬂédwwetmﬂbmndm&ﬁmwem%nm@mmbynﬂﬁﬂﬁﬁLV|a a carrier signal.
A DRAP 217 is orthogonal to transport/storage type, and can be used for
exanpl e when 5 tuning in to a stream ng session, when recovering from| ost

packets in aASIRERDI Y ofBSSHhONo traﬂpoﬁ@t&@Qﬂbw&dr@ﬂ do H&%Q&%ﬁ%@@ wats for
navigating in a file. As nentioned above medi a representation 200 of

whi ch DRAPs BPEfhiof syepning sesain tygien secorastngifiont obtergckents ismsiseamin v6en.
net wor K. Thamﬁk%Eﬁo%éﬁmﬂﬁnﬂ§&Q§J§gmﬁ%ﬁﬂRﬁ uagmﬁjﬁgrver 10 (cf. data source

105 of Fig. 1), for streamn uni c 'ownl oad (e.g. over HITP),
br oadcast fiIe domnload (e.g. over FLUTE) or progressive downl oad (e.g.

over HITP) can, a be s

unlcast/nulté%%gngroéﬁg ?”?Fﬁ%gﬁpﬁauﬁﬁnggoHEWﬁ%hDﬁfﬁfZlﬁﬁﬁﬁﬂﬁgnéfﬁbﬁay

al so be useokmrad i ésed sfrédn@E obverra EtWRRNMTHTilesMAR b LgkdlthexBIRAR bd hkerve@n be
placed in the file as a sanple which is narked as_a random access poi nt (cf
how 15 '8V é&%ﬂ%‘% sopree LS bkt |lbr§fé1ﬂ1ryafﬁlmaé@a ynicap fiie dewrlpadi@s; CSRREIPA7 can

be added as brsdaealenRAGARASR. Q%%&SISL ? dgﬁ’ésgxt}e 1B§d & %@T;f»}

navigation, e.g. search, fast™ forwa nce
i ndependent AR 7rpen N@ijft)#treamadlsmg mmcaat/rEDRAEhat/mwdoaamtrbmmug e, lusmgl I

(ypes o 405898 A0 SEAISRN BRI At AL BT BRI, oo
over head t ham bopivedtii HDedle sandople vaEaEs hapel Bl zsraaa&n addags VR (¢remely of the
DRAP 2i]' 57 s St\f%gs%gr?ecsl axbe corlilxt/elnltlgrfalﬂ?f%lz:cgg 1?1rhr1TrPtédl f%re]s)f DRAPS 217 can be added as
shadowed random access points which may be used for file navigation, e.g. search, fast
forward and rewind. Since a DRAP 217 is independent of the method of transport, a DRAP
217 can be used in all types of transport and storage, and in particular in all types of DIMS
transport and storage.
20
The DRAP 217 according to the invention has less overhead than conventional random
access points 215. The overhead of the DRAP 217 is reduced by utilizing information from
other data objects, typically update data objects 210. Instead of each random access point
describing, for example, an SVG scene from scratch, data elements 407 defined in nearby
25 update data objects 210 can be utilized. By use of DRAPs 217, the bandwidth 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.

30 DRAPs 217 may be included in a media representation 200 at periodic intervals, in order to
cnable for newcomer clients 110 to tune in the media representation 200 and for alrcady
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



ot her data objects, typically update data objects 210. Instead of each
random access point describing, for exanple, an SVG scene from scratch,
data el enents 407 defined in nearby 25 update data objects 210 can be
utilized. By use of DRAPs 217, the bandwi dth cost of defining a data

el ement 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
froma DRAP 217 to this update data objg&t 210. 30 DRAPs 217 nay be
included in a nedia representation 200 at periodic intervals, in order to

enabl e for newconer clients 110 tune in the nedia.r esentation 200 and
For al ready TAGIRAP 21 Le Ehoh Suinerpd oo Bidfop KRS SULE) Bl uTS e
error recovefiqubdiyith pagkelor fileQ3mB8enablihg d@isk f@elin @SreWBkly, @&Sfilt Bavi@tibh bt at e
file navigation Due to the | ow overhead and the fact 20 that a DRAP 217
may be i gnor88 gaRYIHYY-nde i AlpE By e exprplpee st peripdicpldy i iaERbSHgh
frequently uﬂaﬁhkﬁ?ﬂﬁmﬁfmﬁbhﬁ%mi&ﬂﬂ@dEQﬁP%hEQﬁQHMQKuhﬂ&%ﬁ&ﬁm%@CEQQeVefy, or
file navigation at high granularity. e DRAP 217 can for exanple be sent
peri odi éal | yAliamagvelstaaDRAP @dhroudichincladedsn BinvBiasepremnatior 2Mou irckgbler i ncl uded
at periodic-'%gﬁkvals inafile, such as a 3G° file. 5 Alternatively, a
DRAP 217 cou e included in a nedia representation 200 at irregular
intervals. An advantage of the invention is that a random access point can
be provided jn the dat sequence of a nedia representation, 200 while

mai nt ai ni ng ‘dhiVFHEET AL GTHYOn Bl 8 xapmEccoBpPYRSER BE Posiisd B fgféﬂ%y the
client 110 rsegRhl 41 hd¥e: CRRBShIMEE D WRie BaiSGRRE aftP RucrkBYith) forlRhmpioed.
Conventional ly, when differences between a scene 405n and the previous

scene 1Q05nimsirgeteons gvge by the ghept § Eeisgardiag sheptsinglection 8l pycees¥ntipabe Random
Access Poin . . incl i ia r I Such
scene data g%%é%% eg%%ﬁ?gﬁﬁ‘%%B%@%%“k%85$§“%?%$%1é%§§§§§§§8%ﬁﬁg%%¥%fC|ients
110 with t hdOtwirpedtuge, avicor starid dam dbeu203 hressass®anddn ascose Pbinedl SpraNd de

new coner clien 10.with all necessary. information for tuning:-in to the
Gat a sequent® LS Mg EFEREIcELD. BieBAETAS OBisF GeteEt Ga A
essential RaRARIProECARAdP RO/ Rdis 1 ANVYith He@bAGIeteVihfo¥miton 28652 8kb scBk, use of
the invention, the information relating to any interactivity may be

conveykd by 2avelkagprovite negyrdorndielipms brOmwith dhnecedsanyiimgrmation f¢durdpeainge thst

2 (]:_(; n ? e? 2::] S b Bats Qéh\ﬁgﬂc%(.jHier@ep, bljligsgme%ﬁgr% Qca%) haetg E)b]géltg) 2(550anmgs%ntiatl Iﬂ?{n%‘ﬁp 20

Access Points 215, any interactivity is zeroed. By use of the invention, the information

relating to any interactivity may be conveyed by a DRAP 217, and the information relating

to the change of scene can be conveyed in an update data object 210 to which the DRAP
20 217 refers.

One skilled in the art will appreciate that 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

25 in a number of different ways



One skilled in the art will appreciate that the present invention is not
limted to the enbodi nents disclosed in the acconpanyi ng drawi ngs and t he
foregoing detailed description, which are presented for purposes of
illustration only, but it can be inplenented 25 in a nunber of different
ways 21 CLAIMS 1. A method of reconstructing nedia (400) froma nedia
representation (200) wherein the nedia r@presentation includes a plurality
of encoded data objects (205, 210, 215, 217) conprising at |east one data
el enent (407, 420), characterized by receiving an encoded data object (217)
conprising at |east one reference (420) to a data el enent in another
encoded data object (205, 210, 215) of the nedia representation; and
re-constructing the nedia by use of information associated with said
referenced data elenent(s). 2. The nethod according to claim1, further
conpri si ngrangMyzi ng a random access information part (410) of the received
encoded data object in order to determine in which part of the nedia
represent atA m&hédkﬁ‘réoeﬁmaﬂ@eﬁbdd@m)) abm W{a&épresaaatlobezobpwlmﬂeimﬂd/ or at what

t th - I t di t
clai m'1 opelPERRioT bbie e B oBEr TR PireS A AL Benigbea data -
obj ect; cmmnsnggath@sﬁmbaateblemmooﬂmhehanaeﬂmmbpncoded data object to
whi ch the ref ELcEn gp m‘%coﬁédsda{a%%a 29)?}]&1;)319 g%lgas?&‘é el

re-constructing COAPrises exec ect Into 0 E t he data

el ement  dwteseldpmerineoqher@ncoded dﬁh@bm(ﬂQMZHhatﬁr)dfthng@aE@ﬂ&ﬁswowfaﬂ‘i he above
clai ns, where NeR 1S

recei ved and/g?“%?gfgﬁggggg?g?%FmgpkﬁgﬁﬁgggP%gékmgn%gﬁi&g%ﬁ%ﬁ% ot her
encoded odtmen¥pj ects of the nedia representation. 5. A nethod according to
any one of the preceding clains, wherein the re-constructing of nedia is
performed_in order to tune in to a data_transm ssion session, or to
per f or m e 87 methednregrding & clain lofughsr cOBPINRE gate in a file. 6. A conputer

progr am pr odughalyzig a'rR&RASkEChioABatidR Pard(4( QAP )he fdcoivedend®itt data eljeeesent at i on

in order to determine in which part of the media representation the referenced data element(s)

may be found and/or at what timing the re-constructing is to be performed.

3. The method according to claim 1 or 2, further comprising
receiving the another encoded data object;
copying the data element of the another encoded data object to which the reference

refers into a data object; and wherein

the re-constructing comprises executing the data object into which the data element

has been copied.

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

from at least a part of the other encoded 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 encoded data objects (205, 210,
215, 217) comprising at least one data element (407, 420), characterized by



(200) wherein the nedia representation includes a plurality of encoded data
obj ects (205, 210, 215, 217) conprising at |east one data el enent (407,
420), characterized by 22 the conputer program product conprising conputer
program code operable to, when run on processing neans (610, 615, 620),
re-construct the nedia by use of information associated with a data
elenment in a first encoded data object (2@0) in the nedia representation
to which a reference in a second encoded data object (120) in the nedia
representation is referring. 7. An apparatus (110) for reconstructing
medi a (400) froma nedia representation (200) including a plurality of
encoded data objects (205, 210, 215, 217) conprising at |east one data

el enent, said apparatus conprising: an input (600) for receiving the nedia

representationg Solﬂg{uéi? Bhiam§rbdaM chid R\mpitek r@%ni'@)dablb@ﬂmﬂd wteni dentify,
in the recelvedene i a ?eéﬁeggntafloﬁmﬁ% ﬁ%c?&,{ﬁg}zdat ect (217) that

conpri ses TR MPFSFEING Srepy 91%9’(5a67éll) SFrEepstrychth ms a object of
the nedi aadseqdeBei Ddae0demdnbR a&w allio%ﬂédl&lah%bj&g @ mn tothe media armgeadtatiml

t t dia. b laim7,
B L R P o i BT

nmedi a repfessgntation the refer enced data el enent(s) nmay be found and/or at
what timng the re- constructing is to be perforned. 9. An apparatus (125)
for creating a nedia representation (200) from a sequence of scenes,

wher ei n t ReAmgppantas (130) for meanstyting meliafedfom drediprgprasepiaiend®ht at i on to

| ncl ude ayphihal bl o HAGOARE AR OB ABLAS O Pronflng Al i dda S0 1 ha

at |east one e ran om access poi n data object conprises at |east
one r ef er eppentsaid Appiwates coOmer®re i n anot her encoded data object, by use of

whi ch ref er encgéhflalao) %xer@&%(gsthexﬁ&ﬁaﬂeﬁ%&wﬁ& %hrhdieﬁﬂ&&b?nCOded random
access data point data obj ect scene dl}faantrUCt ed. 10. An

encoded randorfeAPREaEs b“d‘i‘%ﬁ“"ﬂ%‘a"’éﬁ]"@bfﬂ‘{‘?‘?ﬁ“’e& PEEPTEEIHEN He | uded i n a

medi a  regpicBsaah@bbjest (£ 129 thht comipRek 8 kdigerite Rl dafll eldmentih aethenchectied ddta obj ect s
(205, 210,,.215 21731a sal d _.encoded random access poi nt data object being

char act er SUEH OW media representation;
the apparatus being further arranged to reconstruct media by using said reference.

8. The apparatus of claim 7, wherein
the apparatus is further arranged to determine in which part of the media
representation the referenced data element(s) may be found and/or at what timing the re-

constructing is to be performed.

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

data point data object a scene may be re-constructed.

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

a reference (420) to a data element (407) in another encoded data object (205, 210,
215) of said plurality of encoded data objects, wherein said referenced data element at least

partly describes how to reconstruct media from said media representation.



a reference (420) to a data element (407) in another encoded data object
(205, 210, 215) of said plurality of encoded data objects, wherein said
referenced data elenent at |east partly describes how to reconstruct nedia
fromsaid nedia representation. 23 11. The data object of claim 10,
further conprising random access information (410) including information
fromwhich it may be derived in which pat of the nedia representation the
data el enent may be found and at which timng the nedia should be
re-constructed. 12. The data object of claim10 or 11, wherein the data
object further includes a second reference (410) referring to a sequence of
anot her encoded data objects (210) appearing after the data object in the
medi a representation and in which sequence the data el ement may be found.
13. The data object of any one of clainms 10-12, wherein the reference (420)
to a dataye t is divid into two-. parts, of which a first part
identifi els]'Jtrﬁeg&?acfb ec%%léyfaé%?&zf'ﬁg‘eﬁcoéné’f% part provides information on how
t he data el emeamtdomsceessgnfosnation (10)indlitingrisfopuation fromtvibig iohaytedieraved14. The
dat a obj i = 5l feRkL:fi cation
dat a (23§ﬁkvihgje?r?tg[? %‘ft?%gle?%reeﬂ g%ngﬁ%xﬂ;lﬂeeé%a gé&{éntt 8‘3{’ ggfc?)) ] ez%:ntﬁ ag‘ghrﬁk)ri Si %g a
referenc weﬁaWébelr@mﬁwcm anot her encoded data object in the nedia
representation. 15. A nmedia representation (200) including a data object
according _the any one of clains 11- 15, wherein the nedia representation is
a pri narguo?hes"é@d*?&ﬁ‘r‘ifcgt'?é%?ﬁ‘én\‘fm according to the DIMS standard. 16.
(Azggfli a gont ahﬁ@&a@ﬁjegq&ﬁﬁpﬁl&m&ﬁ(@ﬁég)@sﬁnﬁm&c@@mm&?ﬁaﬂm&e&e&mﬁ?mfa: ned part

and a, nunber of u e at are applied sequenti y, one
after t h@%ﬁé?‘%ﬁ%@%m‘%@%wzmﬂ%ta}' rﬁ#"o‘%f?é’tbie ﬁ“f“fﬁ%‘agm?gm%ﬂ't ructions
(407, 42Qpd rwHichseh@ntbOnsd dlettdnt iiBtheXoqr00) of the nedia container at a
certain instant or tinme by referring to data elenents (407) of said
updates (210) and possibly in conmbination with data el enents (407)
cont ai ned3i Theslata@bjetied amydan bf ¢laime i 0vih2,iwdereinl 7. The nedi a contai ner of claim
16 wherein sajd, LigdlI IR} ol MHae MRk il Rddthio'sih i, i iptr$ak 210) sent or
stored before of arte )

identifies the data element and a second part provides information on how the data element 1s

to be used in the re-constructing of media.

14. The data object of any one of claims 10-13, further comprising
identification data (230) identifying the data object as a data object comprising a

reference to a data element in another encoded 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 an encoded self-contained part (205) and a
number of updates (210) that are applied sequentially, 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.

17. The media container of claim 16 wherein
said redundant information (217) refers to updates (210) sent or stored before or after

said redundant information.



sai d redundant information. 24 18. The nmedia container of claim16 or 17,
wherein said redundant information refers to a nunber of consecutive
updates (120) after the said redundant information. 19. The nedia
container of claim17 or 18, wherein the nedia container uses any scene
description | anguage in clear text or binarized, including XM.. 20. The
nmedi a contai ner of any one of clains 17-I§f wher ei n t he redundant
information is stored in a file. 21. A nethod of reconstructing nedia in a
medi a representation including a plurality of encoded objects containing
at | east one el enment each, said nethod conprising the steps of: referring
to an elenent in at | east one encoded object of said plurality of encoded
obj ects; reconstructing nedia by using information associated with said

el ement. 22. An apparatus for reconstructing nedia in a nmedia

represent Q%.iﬂi@rﬂeﬁﬁlcbm%]iﬂfgo@clgfnPfGaAriﬁthgIem encoded obj ects containing at
| east one el enent each, said apparatus conprising: neans for reconstructing

medi a by usi ngsaid redupdangipdemeiiongpferstermmibes of camseativoueldtes 0BP)edter thé sai d

pl ural ity s6d reehjdestiFornagon A NMedi a representation including a plurality of
encoded objects containing at | east one elenent each, said nedia
representation conprising: a reference to an elenent in an encoded object

of said pliuuma ikyia Gnuans oflasmOl 98, Swhereipher i n said reference at | east

partly descrins QPM/to.reconstruct nmedia of said nedia representation.
€ 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
encoded objects containing at least one element each, said method comprising the steps of:

referring to an element in at least one encoded object of said plurality of encoded
objects;

reconstructing media by using information associated with said element.

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

object of said plurality of objects.

23. A media representation including a plurality of encoded objects containing at least one
element each, said media representation comprising:

areference to an element in an encoded object of said plurality of encoded objects,
wherein said reference at least partly describes how to reconstruct media of said media

representation.



