APPARATUS FOR RECORDING MULTI-ANGLE DATA Technical Field Apparatuses and
methods consistent with the present invention relate to an information storage medium and
multi-angle data structures. Backaround Art For example, DVDs are information storage
media capable of storing multi-angle data. Multi-angle data is recorded on a DVD using an
interleaving method in which data to be recorded is divided into predetermined units and
recorded in turns. Information for seeking and reproducing interleaved blocks is recorded in
motion picture bit-streams. FIG. 1 shows a data structure of a conventional DVD.Referring to
FIG. 1, a DVD storage area includes a VMG area, wherein title information and title menu
information are stored, andARBARATYSFORRECOR VNG Mk TpiiNGE R idvie files are
stored. Generally, the VMG area includes two or three files and each VTS area includes three
through twelve files. The VTS area may include information for a title as a reproduction unit
and a VOBS as motion picture information. A plurality of titles can be stored in one VTS.

FIG. 2 shoygghgigﬁﬁe%ructure of the VMG area of FIG. 1. The VMG area includes a VMGI
area whichstores additional information related tq the VMG area, a,VOBS area w?ich tores
video objects for IPRATEIUSFRAAGRRIES SIS R TME the RERSEPLIIVRANSD Rials8 i Sﬁﬂaﬁ%‘
VOBS arestaragg hedwitead mudbangledelesiructums . 3 shows a data structure of the VTS area
of FIG. 1. The VTS area includes Video Title Set Information (VTSI), a VOBS as motion
picture data for menu picture, a VOBS as motion picture information for video title set, and
backup dagagélisd af VOBS for displaying a menu picture can be included selectively in the
VTS area. Each VOBS is subdivided into VOBs and cells as recording units. One VOB
comprises a plurgdityehuesddTheasaiairesetionstarage metin asppble oftrsing gral-gnelq data.

Multi-angle data is recorded on a DVD using an interleaving method in which data to be
recorded is divided into predetermined units and recorded in turns. Information for seeking and
reproducing interleaved blocks is recorded in motion picture bit-streams.

FIG. 1 shows a data struciure of a conventional DVD. Referring to FIG. 1, a DVD
storage area includes a VMG area, wherein titie information and title menu information are
siored, and a prlrurality of VT8 areas, wherein a plurality of movie files are stored. Generali_y, the
VMG area includes two or three files and each VTS area includes three through twelve files.
The VTS area may include information for a title as a reproduction unit and a VOBS as motion
picture information. A piurality of fities can be stored in one VTS.

FiG. 2 shows a data structure of the VMG area of FIG. 1. The VMG area includes a
VMGI area which stores additional information related to the VMG area, a VOBS area which
stores video objects for menu, and a backup area of VMGL. Each area exisis as one file, and

the VOBS area may be omitted in some cases.

FIG. 3 shows a data structure of the VTS area of FI1G. 1. The VTS area includes Video
Title Set Information (VTSI), a VOBS as motion picture data for menu picture, a VOBS as
motion picture information for video titie set, and backup data of VTSI. AVOBS for displaying a
menu picture can be included selectively in the VTS area. Each VOBS is subdivided into VOBs.
and cells as recording units. One VOB comprises a plurality of cells. The smallest recording

unit may be referred to as a cell.

in the DVD, each layer is a reproduction unit and a title is provided in a top layer. The
fitle is connected with one or more PGCs. A PGC among the plurality of PGCs to be first
reproduced is called Entry PGC. A title may comprise only one PGC, that is, an Entry PGC. A



In the DVD, each layeris a reproduction unit and a title is provided in a top layer. The title is
connected with one or more PGCs. A PGC among the plurality of PGCs to be first reproduced
is called Entry PGC. A title may comprise only one PGC, that is, an Entry PGC. A title may
comprise a plurality of PGCs. In such a case, where reproduction of one PGC is complete,
another PGC among the plurality of PGCs may be selected and reproduced, and information
on a reproduction sequence of a PGC may be stored as a command in the DVD. A control of
such a reproduction sequence may be referred to as Navigation. The command deciding the
reproduction sequence may be stored in a PGCI. FIG. 4 shows a data structure of a PGC
of the DVjilsafseampisa@iumitn sl PELsisIs@ieheLawh WhRshrRietvirnai PreteR &s a
PGCI. Thedhplelecanapis@Sa presapthedurdlitytidhGls resyde sefigdibandoeprmdmstdaand
post-command.anda BIAEBLALAQHARLEPLBRIORL] BE RERFATUTRBRM R ARRDPDd A
performed before_ re [fductlo of a corresgondlng P(?C, gl?d thga%gi]&:gg ancrlnlr%aallnd
command P8R PhEPRALTHERHSIRIL BRI B TR 88 R8RS B S BRI Br oGP IS domposed
of a pluralidgastingiharRaeduidon Temsaceansydie Yeieddeai@r-a one-to-one basis to cells in a
VOB as recordi its. Each cell has a cell d ormed after repr ion.of the cell
is completed. Thr%dg%%% c‘)arr%aée i(S)tr]ﬁu %éjg%ﬁ ae?ﬁ@@%%%@fe%%%ﬁ%%nﬁ? 'ig%{rgc icalll?. The
PGCI infofiesaibe R ERFHomsHHEHe SR AR a5 GEhnEa BRI PRErITEH R Risr PRI it
to a cell astartewesiptordingmaitd, la ghel-BEthaad land ktplokigis regeooitmgativits fhe
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of an angle b$ock com rising a luéa”%?rfn gglé‘?tgrrltanggg l[g Tgl{!erlfeuf%%gi repya ugg%ﬂ, one
cell in the BAGIEBORRA L &TetILE ST repro Goed The pcfuraﬁ y of célls’ forming the angle
block haveip@sasainecrappess Rt RN shepbideraationo Teesftrle e P deH LR AR Rigle
block, angie«ipdsisdivigdid intovioRaemeedinpitmitsl \Fad) ed paedemlirmomadndwisfaradditeaved
i ach AR EAIEFOIEA oodisar haboniennlicniine o 73056 shoueup0:
and Cells as recordjng units i se of not including. multi-angle data. Referrin . 6,
each VO BW%'@BF%@I]}%ZEYCoﬁﬁ%%%i"ﬁ%c th'ﬁnahggﬁﬂ g';u8%%‘833?%%!”%?%%%”B?Ct‘waegﬁ%ﬁc%:rsn%ation
storage mw%temqﬁ@%wﬁﬁmﬂﬁ@@w&%r%@réif@wrﬁﬂin'tt@.%?%@@&{r@%ﬁfaﬁk’ﬁm%h
correspongisdaiing gidtsl ate jrderdotire dkel| snd sHepleralityits ¢hilsr&oh ane asglerdeckas an
interleaved block, in which ILVU units are interleaved. Accordingly, one %%He data is pot

stored within a cglrﬁi&Lﬁ%‘ﬁ@&ﬁ’iﬂﬁ'ﬁ'ﬁ%3?&98“’93’%‘%&’?@]@"&%% Rl SA 9BY ARaNEolded in
a predeterpanatal. déden.reprodaptiory arisowel iatharenolg dindnis selptivctpofd ceaiegcathtd hgre
interleaveghanfy ¢ esAie biRiAGIRS 2AGSBIRBIMEVE ke sarRaeprid\dicaliprdditach caime

reproduction. Ugns 69k BRI LA AgI diaknRal RRdRR-Rscerne ook

compressif)l ﬁ?ﬁ 0 reprocﬂjce interleaved data, jumping of the ILVU g?a\t/%)aﬁmt IS required in
e

both caseSHWHBTEAWSA YRR tetepiRhih saclhetirans 'sredsd £ F8LHERAY from

another arrgterdiatauaitsl then reproduced. For example, to reproduce data corresponding to

angle 1, Itis reauiec. 9 sos 8RS IEPENes Al ittt coespRndinp ipdif Andiad- To

change to anothera .gﬁ Hgta W ||"f‘e angle data IS reproaucead, jumpin to a specIrfc |0C_'[I0n
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location is spiae: dettid adodnastich etoitdye Hnbdilioniin the case of multi-angle data, as shown in FIG. 7,
VOBs, each of which corresponds to angle data, and the Cells, as lower units thereof, are '
recorded as an interleaved block, in which ILVU units are interleaved. Accordingly, one angle
data is not stored within a contiguous recording area, and each angle data is interleaved and

recorded in a predetermined order.

FIG: 7 shows an arrangement-in-which two angle-data-are interleaved and recorded in
order. As shown in FIG. 7, each ILVU should have a same reproduction fime. Asize ofa
recording fength of data may be changed according to data compressibility. To reproduce
interleaved data, jumping of the ILVU data unit is required in both cases where one angle data is



Location information for an ILVU unit of a corresponding angle and for another ILVU unit of
another angle connected to the corresponding angle is recorded in motion picture bit-streams.
As shown in FIG. 8, a VOBS as a motion picture bit-stream has a layered structure, and a
lowest layer comprises PCKs (PACKSs) such as a NV_PCK, A_PCK, V_PCK, and SP_PCK.
The NV_PCK is referred to as a navigation pack, and as shown in FIG. 9, stores location and
size information SML AGL_Cn_DSTA of ILVU data for a maximum of nine angles supported
by the DVD. These are information for seeking ILVU data for angle n connected to the ILVU
data currently being reproduced. After repraduging t resent ILVU data, le change into a
desired anf ?%léﬁ? ea'S%Wo?Fﬁé) ‘czu‘cé'i]ﬁllé;3 ﬁ%“ 1 orarlﬁ%%%&\d’)o arré%{glgaﬁgqﬁlt_%}%agagt% Or the desired
angle. Sudenssiged iReseraMBI.¢e reRodasr date samenasdioedn ande drdds rYrRA ERsaRS of
interleave e preRudashintion pis taresstadading tofhe adgleiiu Stoadesgertyppangtivteag edstd
angles, in gyrenioduction orden ReleTingily B S sRifoRaHo BARsaIRs b thaBamdad

reproduce mation pictures, where an a gg(gﬁ_cpang[ﬁ Qommaqg from.a user, isﬁ;ee g:ve att%e
er
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e
reproductidd/dfusesent ILUV data, and reproduction of the ILVU data of the desired angle is

performed. A S HRRRLRUANG NARIGCRRSO! (Bfeothulf] IR ARYIS dRifdp ERsGHRed
below. First, imageS taken om varous angles are compressed reSpectively and bit-streams
having the&nmihRs sREiR eerReRBsdthe cRpRYINIFE SRS fReQ AT REMAER BISHER Diireas
bit-stream Azcitices infoGIR EoVoED ab kendtiet eiciug bi-diffene heaadgpsreabsiigdorallaw an angle
change in (ARG st ALFARHASHIEERS (PackiRINAUUNIEIRIRH 10 FERIPINEI) éa&rs#t_ipmeﬂ;and
recorded in on pjcture data stream, and therefore.is extr . Gen ion
to seek anH?erE%&dﬁ crg%%rﬁefsreﬁ%r BEVE '%n(%)'t(’:T( 5elon a?‘linags '[Sc})1 %%"é’hﬁg%r%% ga{%erq[%%ﬁ%%é
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picture datmtanebikahnsianiogrdbe tagmriqricindodatation to the CPU is needed. Furthermore,
where multi-angle data is divided into predetermined units, interleaved, and stored, .
reproduction locdtlén 1&8yRyatRs %ﬂﬂﬂ%gﬁ%ﬁ?%&ﬁﬁf’é’@lﬁ'?'&@JFP&O%%DBﬂg%U@82%@%‘9?5%
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bit-rate of cormpre It-streams to compensate for this time is limited.
data of the desired angle is performed.

A conventional authoring process of the DVD for multi-angie data is described below.
First, images taken from various angles are compressed respectively and bit-streams having the,
same reproduction length are created, The bit-streams are interleaved and each bit-stream
includes information capable of referring to different angles so as to allow an angle change in

the midst of reproduction.

Information related to interleaving is multiplexed and recorded in a motion picture data
stream, and therefore is extracted. Generally, an operation to seek and reproduce an
interleaved block belonging to an-angle; orto change to and thereafter-seek and reproduce an-- ---- -
interleaved block corresponding fo another angle, is processed through software by a CPU of a
reproduction apparatus. This software accesses the interleaved block currently being
reproduced, obtains location information on a desired interleaved block to be reproduced, and



Disclosure of the Invention Accordingly, it is an aspect of the present invention to
provide an information storage medium having a data structure capable of removing storage
location limitation of multi-angle data and allowing random access of the multi-angle data, and
a method and a recording and/or reproducing apparatus therefor. Another aspect of the
present invention is to provide an information storage medium comprising information on
jumping-points for a successive reproduction and angle change of multi-angle data, on a
separate storage area from that of motion picture data, and a method and a recording and/or
reproducing apparatus therefor. = Still ganother aspect of the present invention is to. provide
o informaATHSTS 38 8 TREGH AR YRR R B S B TP R S ve
reproductiencedes amilendlicivgalae in Brocesene i amairsglistee dRtrWHiReHRL ARTRSFIRoBm
access SUpRREQHENEIatNTY Riciicn Hfien b fom eibiat picthe tetoedtigeasied/ong dpr taeiting
apparatusim&mé% to the R8N AgPects and/or advantages of the present invention will be
set forth in part Iin t?ne description which follows and, in part, will be obvious from the

description, or maytherheaenet doy mutichiageatath és dividediio predetdraniaet igvis, hteddsyed, and/or
other aspegtsaf this RIGIBRIJBMRAINAn R IRRIBUEP ARATRIBALIQD IRy a8R BesiLENdR!
storing multl-ﬁ_\érelr%le mOt'O%-P'%t re data t eregnhcomﬁfréflré%e@%ug)gaglc%gedg%gggélglg%nggt
angles whith $& R EsRRLVEY Hsr?z%ﬁg%?rge?ac. 05. Ver,yw erein motion picture data for each
angle has Epniugry Biraessbelpdises AMEbIEH RISk mRaieMemtaveh daenrdesiiriBredAg e is
connectediycaiish sHacgs sine he neeadudtcheapttitf fomationplendiitiea deks opmnt slipke\bidealdn a
separate ageg, aLA Al hE N BB RRIAICHE UfiAea.  The access points may

correspond to boundaries of interleaved units of the interleaved motion picture data.

Disclosure of the Invention

Accordingly, it Is an aspect of the present invention to provide an information storage
medium having a data structure capable of removing storage location limitation of multi-angle
data and allowing random access of the multi-angle data, and a method and a recording and/or

reproducing apparatus therefor.

Another aspect of the present invention is to provide an information storage medium
comprising information on jumping-points for a successive reproduction and angle change of
multi-angle data, on a separate storage area from that of motion picture data, and a method and
a recording and/or reproducing apparatus therefor.

Still another aspect of the present invention is to provide an information storage
medium comprising information on jumping-points for a successive repreduction and angle
change of multi-angle data integrated with information for random access supported by motion
picture data, and a method and a recording and/or reproducing apparatus therefor.

Additional aspects and/or advantages of the present invention will be set forth in part
in the description which follows and, in part, will be obvious from the description, or may be

learneg by practice of the invention.

To achieve the above and/or other aspects of the present invention, there is provided
an information storage medium for storing multi-angle motion picture data thereon, comprising
motion picture data for different angles which are interleaved with respect to each other, wherein
motion picture data for each angle has a plurality of access points through which motion picture



The medium may further comprise characteristic information corresponding to the motion
picture data for different angles, the characteristic information comprising the information on
the access points. To achieve the above and/or other aspects of the.present invention,
there is provided another information storage medium for storing multi-angle motion picture
data thereon, comprising motion picture data for different angles which are divided and
interleaved with respect to each other in interleaved units, and information for accessing from
an interleaved unit of motion picture data for an angle to a next interleaved unit of the motion
picture data for the angle and/or for accessing from an interleaved unit of motion picture data
for an angRetd 8" OAHERARARE FRERPH RN BaY SHCaRIE Y P K ERE YSELu PR LRI RAIASTHER anglle,
provided irrecssyruiate rpviddionatberasittardateote haigfihetiotrsietetengtien picture d3ia
medium may further comprise characteristic infqrmation, corresponding to the mpotion picture
data for different aﬁ&%@?‘{)se"*!fﬁ'a%&@ﬁ%?fée? or}antgt%lﬁngspr? Br?iigr)q%ect %%%gpr'nsa(#(ﬁeon the
access poititerieaved melige ishetttaabove and/or other aspects of the present invention, there
e o Aol R LB LS lar e b RdIR Bl pidhue data
corresponding to a maotion picture, comprising clip audio-video (AV) streams corresponding to
motion picflPERRSHE? %ﬁ%ﬂ%ﬁ@%@?%ﬁiéheﬁ@iﬁ?&ﬂ@%@@mﬁq%§B‘€Ef'?5'%ﬁ'@d”g‘iﬁ%?t,'%d
informatiormoth¢uam@Esgppdints of the clip AV streams provided in a separate area from that of
the interleaved clip_AV streams, wherein the jumping-points are access points through whijch
the motion picture LREVBIRLEF YR BAC AP D Al reRigRENt nvernton. NErsIRRI N
may correspothdrtafbovatidarkwageimadiefisstiritenutiAogioaootip rougdatatbereon, The
medium mayftieY RerBR PR REEARLMEAR MNEswion fedRRRARHINGIEIIdaed with
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P on the access points.

To achieve the above and/or other aspects of the present invention, there is provided
still another information storage medium for storing multi-angle motion picture data
corresponding to a motion picture, comprising clip audic-video {AV) streams corresponding to
motion picture data for different angles, which are interleaved with respect to each other, and
information on jumping-points of the clip AV streams provided in a separate area from that of the
interleaved clip AV streams, wherein the jumping-points are access points through which the
motion picture is reproduced from one angle to another angle.

The jumping-points may correspond to boundaries defining units of the interleaved
clip AV streams.

The medium may further comprise a plurality of clip information corresponding to the
clip'AV 'streams; which comprise-the-information en the jumping-points. Each of the clip- -
information may comprise an entry point map comprising information on entry points of a
corresponding one of the clip AV streams for random access, and information on whether each
of the entry points is a jumping-point.



To achieve the above and/or other aspects of the present invention, there is provided yet
another information storage medium for storing multi-angle motion picture data corresponding
to a motion picture, comprising a clip audio-video (AV) stream corresponding to motion picture
data for different angles which are interleaved with respect to each other, and information on
jumping-points of the clip AV stream provided in a separate area from that of the clip AV
stream, wherein the jumping-points are access points through which the motion picture is
reproduced from one angle to another angle. The medium may further comprise clip
information corresponding. to the cli hAV stream }Nf’,iCth ?omgtrisesht e inforrinatioqe%rsltthe
jumping-points. Th NETSTR Srjﬁ%ﬁﬁs&%m s'%cgi'/ncé?ﬂp\?’rié% 55 fo‘c’r{?slr?%orma ion
correspondladtea dataprernandd tolaelp ARYeR%BoiInt, for the clip AV stream. To
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above and/or other aspects of the present invention, there IS provi an apparatus for
recording ﬁ?ﬂﬁﬁ&?@'@%ﬂ&FPB?&B'F&\”&%I%P@ﬁrﬁﬁ’Q’rﬁ(‘ipﬁl?ﬂ%ﬂ'@%%@ﬁ%ﬁﬁﬂ]ﬁ?ﬁ?@@ﬂﬂﬁ%ﬂjs
comprisingrati@ceintliregdats fovkiffereatardssmbiibraisidiereai@dwith tksredite eaatlkiberhdod are
ir!te”ea\ée(ﬂﬁ?imai%ﬁrl]&%ﬁ%%%iﬁibefi@bﬁb@.ﬂﬁé&iﬁﬁmmé@fﬁgﬁsmﬁgw&m&h@millf_idﬂﬁtiﬁg
picture dat n [ C thr . ata
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the recordih &P BRRUEPAESRPIfERAa iR ASHthe S lEcess points on a separate area of the
information storagqReslithitagy) Higldy CHAGHUSERAVORIORRSIYRIAG R the clip ARE

controller ma con%ol the re_cor(g ng nit t9 recor the informa iorlggln the acgess r]|%)ints as part
of charac EHER M THeAHIT B I TERTAIP I D MSHRSERElTRe JER VBT TN Thgre.

To achievélthiingbmsirtsanay sommise degsdiend dennalipreoersna0ding i asfardasapen ioadanother
apparatusjieipiaguiindomttticAmglestratian picture data on an information storage medium,
the apparatus comprising a recording unit which records motion picture data for different
angles which are diviaetrP4p i REPERRUCh AT espacs e eoresantinveiim e i amvidedn
the informatibyestortige infethation atmwlage metiiotteionstichgonticisdla enctico midhgedtao record
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which controls the recording unit to recor%informatlon on %Jm[f;ln%}%omts_ of tE}e clip AV
streams off BBAERIBIER A HTGTARR BRSPS HERGR AR ONPTRAL LR ORENRd clip
AV streamidewbea@ivgicenarisisia g-ssmding enthwbicsbaesondssnmation giciwkigntarer fidrisnt praire is
reproducegiieaenseiagied wnaiRicoelech other, on the information storage medium, wherein
motion picture data for each angle has a plurality of access points through which motion picture



The controller may control the recording unit to record the information on the jumping-points
as part of clip information corresponding to the clip AV streams. To achieve the above
and/or other aspects of the present invention, there is provided yet another apparatus for
recording multi-angle motion picture data corresponding to a motion picture on an information
storage medium, the apparatus comprising a recording unit which records a clip AV stream
corresponding to motion picture data for different angles that are interleaved with respect to
each other, on the information storage medium, and a controller which controls the recording

information S S G A 5 PR e SR S NEF P H A EHHERLG HBIFRs are
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angle. infberetibiestertige mbdium &k trzoHiehecinpesiv el Hvtiqw pisrné dutantion, there is
provided still yet another apparatus for recording multi-angle motion picture data
corresponding to a MEEGANSIRUREbEPatehiRs Preaidnolai e eeretfmintarmalispamite access
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To achieve the above and/or other aspects of the present invention, there is provided
yet another apparatus for recording multi-angle motion picture data corresponding to a motion
picture on an information storage medium, the apparatus comptising a recording unit which
records a clip AV siream corresponding to motion piciure data for different angles that are
interleaved with respect to each other, on the information storage medium, and a controiler



To achieve the above and/or other aspects of the present invention, there is provided still
another apparatus for reproducing motion picture data for different angles corresponding to a
motion picture from an information storage medium, the apparatus comprising a reading unit
which reads clip AV streams corresponding to the motion picture data for different angles, the
' clip AV streams being interleaved with respect to each other, from the information storage
_medium, and a reproduction unit which reproduces the clip AV streams according to
information on jumping-points of the clip AV streams provided in a separate area of the
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The recording of the information on the jumping-points may comprise recording clip -
information corresponding to-the.clip-AV streams, the clip information
comprising-the-informationon the jumping-points. To achieve the above and/or other
aspects of the present invention, there is provided yet another method of recording
multi-angle motion picture data corresponding to a motion picture on an information storage
medium, the method comprising recording a clip audio-video stream corresponding to motion
picture data for different angles that are interleaved with respect to each other, and recording
information_ on jumping-points of the clip AV stream in a separate area of the informatjon
ctorage RS At 0P e N S e A B e L U B A B
through whiBteREle i 6tReTeseanAnnexb Figiea@disih & meoligignctsedriafar anether andle. To
achieve the above apd/el. e asRecls AL INRA'sRNk DVEDIN. SIS e SllEL
another method of record?ng muiti-an e motion picture data or_responalng to a motion picture
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storage megiimsiEaiuefdbiR Hte daay ethen AKIGHIERNEAEA storage ME@GRIGMRI e above
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reproducing %mtlon picture data for differer rom an Information storage mec
method coRpHeRighedinAY eamarBrdstinasarrrieraretdiiangnaion siosmeedrotivg fRy
interleavediatit the gl Aibstraain, otherein tir dutapive-dainti srdrarressedifisrimatign whisrelge

medium, aRpieppriueiRIdhediESiPRoRi Gk itiidadandtiéeeppleangles according to access
point information provided in a separate area of the information storage medium form that of

the interleaved motloRglisnsEaahovapedenriher asrecis g BiariersThavRien Mg provided
informatiorsfiyacaesisin gt foniepleaveshunition pradenigtictor eifktatiaigss angteonaineXxt
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the clip AV streams being interleaved with respect to each other, from the information storage
medium, and a reproduction unit which reproduces the clip AV streams according 1o a plurality
of clip information corresponding to the clip AV streams provided in a separate area of the
information storage medium form that of the interleaved clip AV streams, wherein each clip
information comprises an entry point map comprising information on entry points for random
. .access and.information on whether.each of the entry points is a jumping-point, whereinthe
jumping-point is an acceés pbint through which the motion picture is reproduced from one angle
to another angle.



To achieve the above and/or other aspects of the present invention, there is provided still
another method of reproducing motion picture data for different angles corresponding to a
motion picture from an information storage medium, the method comprising reading clip AV
streams corresponding to the motion picture data for different angles, the clip AV streams
being interleaved with respect to each other, from the information storage medium, and
reproducing the clip AV streams according to information on jumping-points of the clip AV
streams provided in a separate area of the information storage medium form that of the

interleaved clip AV,st quherein the iumping-pojat REHG! e
interleaved clip AV;s éecﬁj%\lse Oﬁle erein gn%APHﬁ%Pgsr%?%@ of HE HEEEMT QQﬁﬂﬁﬁm&H@p\‘%@&& e
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to the motion picture data for different angles.that are intefleave other,
o the MRS BIAG TR  ee Cpd BRECh e el
informatioreRiRquPaBiFGERNEIRe iFerEIRion PR iRe AFPRDRRNY RS RasalpAa i 48 the
informatiomfsiaiae piadiusméaiomitiah didhef tegpinenstivedmotivheidisrgldetiumping-points are
access points throhj_%glwhich the motion picture is reproduced from one angle to another

angle. To acHi®/BHRE 8l RPERieLPLls ACre S RAID FRRLHRMRTER IR Wiere is
provided stibeetaistitiisformetiondasfasnoroihadinthemetion pidureciafatierdifaieardemdies

correspongiaeh s AsiRAbiRMIGSH @M e e proAatioeh siotigsctaes jamtsthe method
comprising reading clip AV streams corresponding to the motion picture data for different

angles, the clip AVTstechinye thsiabovrendavetherrprastiidhedesent Byrstianolieiné RRYifsdtion

storage megikies B¢ pf pstideing felt-Hpgk\hstreaphrsuscdstedingidniophatimitytatgbpnedium,
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information storage m Torm that of the jr}:[?o]s{leavde ip AV ms, wherein each clip

| dcl stre ,
informatiofMEORASALSah FRRRRE D 8ASR AR LRI dr%gtﬁ%%@n%ﬁ?rcf PIRLE for random

access antifierfortivation eepevatetprer ohtte beraalipnisigausEesidmiap Raldile sersredhe
jumping-paiBtids piataecRas, poEbintesglcsyh isdinteferdian pietprieds iréproationdor tioreseing

angle to apgiher angke. BiGH PRSI RFNERI UG to a RORIRABERE QRS BRPECtS
and advantages of the invention will become apparent and more, readily,appr C|a¥ed fr.otm the
R ke by 3np

following JBSEMHRIGHSAFA 195 S04 Bde L SREARR IR TISR AR R R S Wi R ®
accompangetajieranangts &7 everorsIOGIng rexX inlstranpsgralihef mEieamigredsta B aeei’ of a
DVD; FIG.aadRa block diagram illustrating a data structure of a VMG area of FIG. 1; FIG. 3 is
a block diagram illustrating a data structure of a VTS area of FIG. 1; FIG, 4 is a block diagram

illustrating a data sTRRFHRYS IS BRO(e 8rdfRs PeDaseRels 8ithe HRRERTIMNERERR:iMeSE S RIgVie
constructiatilofrethangkeHotbekrecordFintisieglel oukiah pigtare ditsteithsgondiBsaadmations as

recording WRiig bR &P forhatithi Bekdinadmuti- aRaREa&somprising recording clip audio-video
streams corresponding to motion picture data for different angles, which are interleaved with
respect to each other, and recording information on jumping-points of the clip AV streams in a
separate area of the information storage medium from that of the interleaved clip AV streams,
wherein the jumping-points are access points through which the motion picture is reproduced

from one angle to ancther angle.

The recording of the information on the jumping-points may comprise recording clip
-information corresponding tothe-clip-AV streams, the clip information comprising the infermation-- -

on the jumping-points.
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FIG. 7 is a block diagram illustrating two angle data which are interleaved and recorded in
order; FIG. 8 is a block diagram illustrating a detailed layer of a motion picture bit-stream;
FIG. 9 is a block diagram illustrating an information structure for reproducing multi-angle data,
recorded on a NV_PCK; FIG. 10 is a block diagram illustrating a jumping operation with
respect to selected angles, in a reproduction order; FIG. 11 is a view showing a location
relationship among jumping-units, jumping-points, and entry-points to illustrate an aspect of
the present invention; FIG. 12 is a view for describing a method in which respective clip
AV streams are recorded in @ coptiguous stofage area to jllustrate an aspect,of the present
nvention: - FIG, PRS00 PP TRAIE 4 EH AR TLUBIE: SesoAb ALl
are interleagbznether reetbric] recardisg anuliangia aelios i is-d3emorenanding to amedions is a
view for deseiiking anaaiselation siorgiegristiyth) e, iityliemrapiding méoomaigonc!iaraditipyides
streams to QLS alG A ARG h UG IRRFD LY R Uffdrent ahgfds frat3r@ MBMeIEAGRGTDING a
relationship between jumping operations and buffers, for s,uccesswe})( rearo%cingdmotion
picture datE B HRIAREUR AEFL L BT HNE BIECEN GRS pomts of e SV Shreket n

separate area of the information storage medium from that of the clip AV siream, wherein the

jumping-points are access points through which the motion picture is reproduced from one

angle to another angle.

To achieve the above andfor other aspects of the present invention, there is provided
still yet another method of recording multi-angle motion picture data corresponding to @ mation
picture on an information storage medium, the method comprising recording clip audio-video
streams corresponding to motion picture data for different angles, which are interleaved with
respect to each other, and recording a plurality of clip information corresponding to the clip AV
streams in a separate area of the information storage medium from that of the interleaved clip
AV streams, wherein each clip information comprises an entry point map comprising information
on entry points for random access and information on whether each of the entry points is a
jumping-point, wherein the jumping-point is an access point through which the motion picture is
reproduced from one angle to another angle.

To achieve the above and/or other aspects of the present invention, there is provided
a method of reproducing motion picture data for different angles from an information storage
medium, the method comprising reading the motion picture data for difierent angles that are
interleaved with respect to each oiher, from the information storage medium, wherein motion
picture data for each angle has a plurality of access points through which motion picture data for
another angle is connectedly and successively reproduced, and reproducing the motion picture
data for different angles according to information on the access points provided in a separate
area of the information storage medium form that of the interleaved motion picture data.

To achieve the above and/or ather aspects of the present invention, there is provided
another method of reproducing motion picture data for different angles from an information
storage medium, the method comprising reading the motion picture data for different angles that

. .are divided and interleaved with respect to each other in interleaved units, from the information
storage medium, and reproducing the motion picture data for different angles according to
access point information provided in a separate area of the information storage medium form
that of the intetleaved motion picture data, wherein the access point information comprises
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FIG. 16 is a view illustrating an exemplary construction of a PlayList having a multi-angle
structure, according to an embodiment of the present invention; FIG. 17 is a block diagram
illustrating a data structure for jumping-points, according to an embodiment of the present
invention; - - - - - - FIG. 18 is a block diagram illustrating a data structure for
jumping-points, according to another embodiment of the present invention; FIG.19is a
block diagram illustrating a data structure for jumping-points, according to still another
embodiment of the present invention; FIG. 20 is a block diagram illustrating an exemplary

PlayList information %a?\émsgﬁ?e/ﬁsmﬁrf%&e&e@ m%mf?&kpmmman 9@@@9 ohike

t t llust t t t
eproduct YA LIRS TSIE0 AR R L SRS 21 RO B P AL

invention; anitiof molieGpigtRris detslineianiglet alkesteappnsling rexé ivleriasvediutitof englieiRiffaRal

informatio gy arenapels sagessented by a corresponding PlayList, to illustrate an aspect of the

present invention. Best mode for carrvino out the Invention
To achieve the above and/or other aspects of the present invention, there is provided

stili another method of reproducing motion picture data for different angles corresponding to a
motion picture from an information storage medium, the method comprising reading clip AV
streams corresponding to the motion picture data for different angles, the clip AV streams being
interleaved with respect to each other, from the information storage medium, and reproducing
the clip AV streams according to information on jumping-points of the clip AV streams provided
in a separate area of the information storage medium form that of the interleaved clip AV
streams, whereln the jumping-points are access points through which the motion picture is
reproduced from one angle to another angle.l

To achieve the above and/or other aspects of the present invention, there is provided
yet another method of reproducing motion picture data for different angles corresponding to a
motion picture from an information storage medium, the method comprising reading a clip AV
stream corresponding to the motion picture data for different angles that are interleaved with
respect to each other, from the information storage medium, and reproducing the clip AV stream
according to information on jumping-points of the clip AV stream provided in a separate area of
the information storage medium form that of the clip AV stream, wherein the jumping-points are
access points through which the motion picture is reproduced from one angle to another angle.

To achieve the above and/or other aspects of the present invention, there is provided
still yet another method of reproducing motion picture data for different angles corresponding to
a motion picture from an information storage medium, the method comprising reading clip AV
streams corresponding to the motion picture data for different angles, the clip AV streams being
interleaved with respect to each other, from the information storage medium, and reproducing
the clip AV streams according to a plurality of clip information corresponding to the clip AV
streams provided in a separate area of the information storage medium form that of the
interleaved clip AV streams, wherein each clip information comprises an entry point map

.. . .corprising information on.entry points for random access and information on whether each of
the entry points is a jumping-point, wherein the jumping-point is an access point through which
the motion plcture is reproduced from one angle to another angle.
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Reference will now be made in detail to the embodiments of the present invention, examples
of which are illustrated in the accompanying drawings, wherein like reference numerals refer
to like elements throughout. The embodiments are described below in order to explain the
present invention by referring to the figures. According to an embodiment of the present
invention, there is provided a medium in which information on jumping-points to reproduce
each angle data and/or reproduce another angle data in the midst of reproducing initial angle
data is recorded in a separate storage area of the medium from that of multi-angle motion
picture datg %Ce%ﬁql"}% SSRGS of the present invention, motion picture data for an angle
may be storeﬁ‘asﬂ‘&p‘&ﬂ%%ﬂ!‘@%‘?ﬁ stream, and clip AV streams for different angles may
be individually dlvﬂé‘&%ﬁi’gﬂ%ﬂiﬁ?rlﬂiaﬁeﬁﬁﬁﬁl astéaniaosn A b uerrion Wikhesaes aoRaien
According adanot exesitty eppredsbddngididtliowing descdpinmiettheshapesisivfitiepreseniding

method. JymginssPeithificomatiandaiserkingdmeliympicawpgasaimceach angle is stored in
a separate storage area from that of the motion picture data. That is, information for referring

to different anglegiés provigRedBisRaPMRIRMES Eamsthaiupf dhe SIDAV streams. To
change from OneF?@gé?stgbo&tg%r gl &Fa‘i%?f]é”&é%é’s?rﬂc B%‘FE%R%%P&&E?PFGWG”“O”
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the jumping-units:g, & is @RS REGINGIGRRIHIOTOIREHIES RO orihg NIt eBs Dbt het

present mvre&% rpfml Ethe foIIowmg components (1) compressed and
encoded CIIp o visua i iream S#tl:]ectlve e ch tclllga{l%g) Gartéggrég
having mformatlcm%Jc’ﬁ ¥ % T VA e

in order;

FIG. 8 is a block diagram illustrating a defailed layer of a motion picture bit-stream;

FIG. 9 is a block diagram illustrating an information structure for reproducing multi-angle
data, recorded on a NV_PCK;

FIG. 10 is a block diagram illustrating a jumping operation with respect to selected
angles, in a reproduction order;

FIG. 11 is a view showing a location relationship among jumping-units, jumping-points,
and entry-points to illustrate an aspect of the present invention;

FIG. 12 is a view for describing a method in which respective clip AV streams are
recorded in a contiguous storage area to illustrate an aspect of the present invention;

FiG. 13 is a view for describing a method in which respective clip AV streams are
interleaved and recorded to illustrate an aspect of the present invention;

FIG. 14 is a view for describing a correlation among PlayLists, Playltems, clip information,
and clip AV streams to illustrate an aspect of the present invention;

FIG. 15 is a view for describing a relationship between jumping operations and buffers
for successively reproducing motion picture data, to illustrate an aspect of the present invention;

FIG. 16 is a view illustrating an exemplary construction of a PlayList having a multi-angle
structure, according fo an embodiment of the present invention;

FIG. 17 is a block diagram illustrating a data structure for jumping-points, according to an
embodiment of the present inventian; -~~~ - -- -- O e e -

FIG. 18 is a block diagram lllustratlng a data structure for jumping-points, according to
another embodiment of the present invention;
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(3) Playltem for setting time according to a reproduction interval between IN-time and
OUT-time of a clip; (4) PlayList comprising one or more Playltems, and (5)
jumping-point map which stores locations of jumping-points. Multi-angle data refers to
motion picture data comprising a plurality of reproduction units at a specific time-point. That is,
the multi-angle data is motion picture data that are photographed simultaneously using a
plurality of cameras at a specific time-point, each camera, for example, representing a view
from a different angle. Audio data may be common for each angle or be created differently for
each angle. Motion picture data capable of being reproduced at a same time-band are
referred to as maG-aifgie albiesadessentdiusl eliemeodetes Ry dye o rapigRPolts: AR to
as multi-apgleneméesitbodimentifibe phresenblivenfitcture data is very large in size, the motion

F?liCtU re data is lcﬁf’ao%Sﬁdaa%%éo&%@é%nﬁﬂ}iﬁ@ﬁ@%ﬁwdﬁh\yﬁ%m&n&mmﬂing ;
illustration i orrespon i i ' m correspond to
ol TN Coriesponciie. s IEHICHaR URIAs IRy iskantRlaylem coresp

reproductio P correspond to a ce a recorgg]%éﬁfg{t of, for example, .

DVD, and the PIBEi&1 Saivisi iishains ARSI ey SHHAR & _ a‘e’s{argerpe S tllg?} s of
the DVD. Ascobjegtemsnsitiagroisiptaiustiea anaseeelipl theorrpramb inysajopedfsterred to as a

clip, and a Playltexs gy £blsek digyratrafstrthiingenaizeciiery sinhbire obadifitional iferaeticarer
provided hglapyie repreSthitiYRAlPRISGHNAY 54| winaarasdin@dpearoembpdisernt of the

present in\l/n%nggglnstores AV streams, that is, clip AV streams, as clips. A clip AV stream may
be divided'Mto interleaved blocks to be interleaved, or recorded in a contiguous storage area.
Each AV stream i mpressed [ d to reduce its size. To reproduce the recorded

; AR FREEET O rep! .
clip AV stséest?rﬂog Jordan _ou hys of the compressed motlor;[l 1t%lcture d?tﬁvésn tno%eded.
For this reason, cliP$SAsRNENY SrovrpsdTdrEl i, e s ARIUPELH e RLRB it

heclip informatioh
comprisesexanieard withbcaeililstrated or tha ehcolpaning dsavinasnwherein s BERap that

stores locajigninornationebrrteto airisalon g mrsiimens ass qestiietibtemimeder to
intervals. In MI?;Ft etgraeé (iesn tugt]i‘ygq%rgﬁg'%@%&%qﬂg%urggcitire.compression standards, the
n 1ons of | '

entry-poin{asx@grresp to the locat of I-pictures to which intra-images are compressed.
For example, the Exdeyrfiagit Meghisddilizetbintipeset ki ion,3bele irgpeoyided etoredinmdn
among L o e et s Lt giate
opect of RIS AEE 0 A RESHTH U Anc A e e A Lnse AL L
picture dathemedispuimimiyaobmeltimapeie aatonRieHt IriRi-Araenaia aheserst RUNG RGN
divided intgha:pliaralitistiohjpiokiringatiTis s andleateny-ipointred easolipiaydineyident (Rva stream, and
bt of 6 T B e e
ut- u [ i i |
different aﬁ%ﬂa"??ﬁﬁ@vﬁﬂd‘g?"(ﬁa%pc%ahé%ﬁcf e ﬁ’p% g[r% r%c"t’%eraéf-\gg 'i%g{\&gf%%l?g\%@/gg%gam
being jumpisittracivisipe rasidingmreihrsk LmgIRmBRIR I RgrRE SpRRIAG MATAR QIBUIR CARY be
identical tof@reaeHBAEo B istéretandingpmtn hepge breintaritietofityepoitien eikisrsfdetexahsle,
per aboult ., Seaen G WAsHG IR FRPRIDIS By M aLhGHsE dras duh B oM v

seamless reproduction. As shown in FIG. 11, one jumping-unit may include a plurality of
entry-pointT®Ninping-point may indicate a first entry-point among the plurality of
entry-points within tRe:H4RRIRBmMIBHe angle to another angle according to an aspect of the present
invention, angle data are classified into corresponding jumpling-units (JPUs), a start address of
each jumping-unit is designated as a jumping point, and information on the jumping point is
recorded as separate additional information. In a case where one angle data is divided into
- - -interleaved blocks and-interleaved-with another-angle data, theintezlgaved_blocks mayactas . _. _. _
the jumping-units.
To perform the operation described above, an embodiment of the present invention

may comprise the following components:
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FIG. 12 shows a data structure of a plurality of clip AV streams for multi-angle data, wherein
the clip AV streams are not interleaved, to illustrate an aspect of the present invention. As
shown in FIG, 12,.the.respective clip AV streams are recorded individually in a contiguous
recording area, where each clip AV stream corresponds to a different angle. The clip AV
streams have the same number of jumping-points, and are interconnected virtually. That is,
clip AV streams are divided and recorded individually in a continuous storage area, but
connected to each other at jumping-points as locations indicating a same reproduction
time-point. Accordingly, in the case of reproducing another clip AV stream in the midst of
reproducing a currébtaippressstreahensodeseaihaudiopiorl (¥ hsEapmsdpsernapiivg BISKSeking a
jumping point of a (EXiipRTeingtion ifilaReviephtfdeationt lech exejuangcttrititto ifuersatiothier zlip
AV streamy; f‘&grg@ggplilr;mating the reproduction of a jumping-unit of the current clip AV stream.
FIG. 12 illustrates roduction nce ' '
reproduced, and s cscesa_g%gfﬁoﬁﬁ%ﬁegqfnﬁ %er%bpx\(régﬁﬂ%gjc%g k@ %%@ﬁ%ﬁ%&%ﬂ”%igﬂ%ﬁb&ﬁﬁay
be procesQ4TIERE B&YS of jumping-units. FIG. 13 shows a data structure where
respective clip AV #iddansshrommrgingaraion mretisdiemsi@fustrate an aspect of the present
invention. As showgsjuiémglediniaesichiBtérvsstcadons asjonpiryghintata, is divided into
smaller interleaved units to be interleaved with .__. _ different angle data, a jumping-unit acts
as an interleaved Ufitanadstarefssnie srainn pirbve Sotar-amrrising 2RWalbheirRpRetstiahd
simultaneaingly/afis splicitodinieyppinintTobbis; tieaspliirahiglg date foaotioh piviurodad tetirraved unit
Bway 90mPﬁiﬁﬁoi@rgbﬁ@éi&fﬁtgﬁl&&ﬁéﬁ%ﬂﬂ,@ﬁ%@blﬂ@ﬂ%ﬁﬁ%ﬂ%@ﬁaﬁ@ﬁéiﬁ&tﬁﬁeﬁ@nt}&dhemmy
e a jumpipg at a certain jumping-point even in the, mi repr |
Where ol eimEies R A A Qo A iReraf INE. e AREens AElna Yy
data is sorgEtemPesaad ditereninionrrnginrMalianHiriy e del mrehir Sl ey pRpuCed
interleavediuniah@l angihgridaifereforend hesthe bangeatatd @nthtantérds weates osingieanitie

data, aftergﬁﬁéqg@gfg}&gmg P iaanemyo dodibirdocation of the next interleaved unit is

found using the jumping-point information. Where a user selects one angle from another
angle, in other wor8icertiesamglengitiarg detedn venelatgegrestrat A ameofiompiig peata hformation
is also useghifhraatalfRrsibr maaliained ascanqrosadipgsntaniaayvechn tiisiton, endipmgle
data. correspond to a recording unit, and PlayList and Playltem correspond to reproduction units.
The clip may correspond 1o a cell as a recording unit of, for example, 2 DVD, and the Playlist
and Playltem correspond to a program and cell as reproduction units of the DVD. An object
comprising a clip AV stream and clip information may be referred to as a clip, and a Playltem
may cover a part of or the whole clip. Further descriptions thereof are provided below.

An information recording medium according to an embodiment of the present
invention stores AV streams, that is, clip AV streams, as clips. A clip AV stream may be divided
into interleaved blocks to be interleaved, or recorded in a contiguous storage area. Each AV
stream is compressed and recorded to reduce its size. To reproduce the recorded clip AV
streams, characteristic information of the compressed motion picture data is needed. For this
reason, clip information Is provided for each clip AV stream. The clip information comprises
audio and video attributes for each clip AV stream, and an Entry Point Map that stores location
information of entry-points allowing random access per predetermined intervals.l In MPEG that
is utilized generally as motion piciure compression standards, the entry-poinis correspond to the
locations of I-pictures to which intra-images are compressed. For example, the Entry Point Map
is utilized in time-seeking for seeking a predetermined time-elapsed paint after reproduction

starts.

15



FIG. 14 illustrates a correlation among a PlayList, a Playltem, clip information, and a clip AV
stream. As an illustration, a clip refers to a clip AV stream and corresponding clip information
for the clip AV stream. Referring to FIG. 14, a PlayList is a basic unit for reproduction. An
information storage medium according to the present invention may store a plurality of
PlayLists. One PlayList may comprise a plurality of Playltems being interconnected. A
Playltem may be used to designate a reproduction start time and reproduction end time of a
clip. The location of a corresponding part (Playltem) in an actual clip AV stream can be found

using clip |nforma%?$ap1 \ﬁ'\g‘ é’?@%& o%tlrg&%ora %moﬁg Iy %%\ﬁeﬁ%%%ﬁ% Haeparﬁé%'ﬂﬁ'%ﬁption

capable of allowi access may per or asu uction by changi

reproductiinie eawois fY éﬁé‘iﬂéf’é“ﬁﬁﬁ‘@ﬂ ?ﬁr?ép"é%;é?ﬁth’? ar?ﬁﬁqté%ﬁ’&%uéssﬁg?gaé"aw a. This
location clypsgeartis difavatidanas Hutiyipi:il @ daradlyespndieg tovie anfgerdaicamonsr ayti-

medium SEana, %%faﬁrx\ﬂeﬁéamsm&amedﬁémmw@me tiragn Bidkapaiiigrmation
storage medium such as an optical disk wherern a 0|nl(m% %a/ga rpegmres a

r
consrderaB"i’th?H’f@Pi’Eﬁ WIS ARG RIS RS AANTP ARSI Iy a in D%a w&?‘?%%l otion picture data
from the iffanwhiibrit i dvaged-nebeiia i%%ﬁé‘?@ﬁﬂﬁb?ﬁ%ﬁéﬁrﬁ[ﬁ?ﬁh&?f@ﬁ%ﬂ'ﬂ? {RE@PESH motion
picture dajtaasnana duimospansaiingdnadiitereprodudiatytbe nlithéMreteeting espdechtiond
[he reprocaIign AYSELm Baﬁggﬂr}%ama i1 ARR AdNGAg draRsPEl s AR gUOUS

storage area motron picture r may e used gs such g compensating

motion pidHRMSRAR ﬁ%@frﬁ’& 5’%“@ 82 egrs% ;%?%’bfé‘ g, FReBUTer 15 f.ﬁ%ﬁé’?@&éﬁng
data at a présldteeranes pecehauhe. Qr@@aﬁémﬁlm@ﬂf@ﬂtﬁ&ﬁiﬁW§B@Ffdﬂ%ﬁPt‘Pﬁé’ ffing
speed of tmﬁqpri@tednerrbaeﬁmmIreglraemﬁeuems@uemﬂnwm Undené pwnpihtheninospingidaee

Duffer. BY SR O A b PR R oA, RS el at

variable b ra ccessive retproductron is possible. FIG. 15 illustrates that
data storeﬁ“?ﬁfﬂ’%"rﬁ&ﬂfbw BRI PYs reproduced in such a manner that, even where a

jumping-unit is repr&s!we%%awathsr@aﬁﬂaaemwwwma@mm AMtsaRRTAENINg
e et Rt As e R IROB DIE IS ARl BB e ket nion

drsconnec‘H AL jumping’ operation time efore underflow of the buffer can occur, the
jumping operswuim i8 E@n}ﬁe’i’éﬂ@?ﬁf‘&'YéﬁPS@N&‘Eﬁ?‘B’? ARUBRSTAEURHMTUR NN ARt 0481 ¢a rted.,
In the caseseéraingaresudicn e otirAd streappadrrespimgsopex difiereniangld. itTikeaigdvied that a

worst )M BGEHA RS AWM o CAiSiERYIRG SRpad iR afinansbareBndusion specd

of motion picture data is V. O srze a it s 0 ng
it size SR RIS ONER P oA HLal e S e o

size conditiaeh Bhgfat HE@’(B)W'WS@S'I'OB@JW indicatingg:sefpe SARFRAVSBIATTOR Mg a
multi-anglecssehgle indbereisgofrepmodnsingdinadher dit ¥ giregarin thoaritdeief Py FIG.
16, Playltemsdiclidiad dtdhs, Pl@%bé%maayaaaaameaﬁ@b phisitted tysbamrdenntegiiaypaint of

second Playlt é{g in FIG 16, ¢ pIur é "'Yf 3} ips, fg Og(ﬁﬁhﬂgg{ﬁetggg{ﬁé}%rggpgﬂgam After

Playltem irf T sglr%ﬂ um on e on, one of clip AV j% (§

shown) bererﬁgnag%thqr@am@mai %W%@r@b‘r%ﬂﬁ@ﬂ"ﬁé i ﬁ/egfpea{: %ﬂl’t’? r‘%?rs 2
clips 2, 3 asprddiatoringdirenes gbdniomiginayshavedineddme angeotiscepmdierd. @ile not
lllustrated sﬂeeémvagj thara-, ﬁ?@%b%ﬂ&%ﬂo%%@é}tmﬂemgﬁ Sipedlinsglosigmehtedhs on
Playltem formin k include jumping-point information as additional information in
a separate 's%’rae? e° g’r gfngmr}'lirat of motion picture data, that is, the clip AV streams.

According to Varlotﬁ@amfdhatammﬁmmemtpﬁw\elmwmmmaﬁdwbamémaved
10 each oMNEluea WIRAAAL rﬁ%%ﬁ%gpoﬂh% GRAURURIA IR S ARG S ocarkioh g ali

AV streams IS recbrd continuo without bergg interleave th ther cl 5% A\/dstrﬁﬁams
Where the%!ﬂ?%@%ﬁ%%ﬁ?glﬁ@ﬁﬁfg‘&%qﬂm&%ﬂ (VARSI n}s AGLEE TR S maner units, |
that is, intediaresthnglitsiate, belnneauibdolsies aniieteatpianitsarharadPeiof Bigles. In the
case of nothgipgvieHe aveGsas shpNRIBift Kad tenuBkipsdsiBaé afestartndpdntespectively on a

continuous stora rea, rdi I 2] kb adrof
Clips 1 and's W"W% a8 wté%)%r?ngﬂqggn%}gﬁﬂ%§%&ﬁﬁé sﬂgéggtgﬁs%ﬁtﬁeﬂ ﬁovrdlng
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_information, additionally to general Information and entry point map (EPMap) information.
According to an embodiment of the present invention, jumping point information is recorded in
a separate storage area from that of motion picture data. According to an aspect,-since the
jumping point information has a close relationship with the motion picture data, the jumping
point information is included in clip information. The clip information is additional information
for a clip AV stream. According to various aspects of the present invention, motion picture
data for different angles may be represented by a clip AV stream or a plurality of clip AV

streams. The general information ise inf ' I . ' .
vereion of AU AFGR AR h I CoIe R S a3 GHa AR ST st

of the clip inganisimsienrediisine anp graleaeadliresclir AX EeAMsFIRBIHERGHY an interleave

JPMap_starit estgpnidieiat earytamletts iy smghtfasd mpediotte dippionsiativformation

indicating % Slal AYdsrRm e AR AR S 1RH VAN SBIHINY RNk sl Iissar®aibR data, that
|

corresponding clip is not a clip for,angle and.the JPMap informati exist:

Clipinfo: st BI% %{{ﬁBh?B%?%flfg%ﬁﬁ%'% rtcr’%é%‘:rtr'woﬂlg #E?a{ e%{\?g\i%%;ualﬁ') in oﬁﬁ%%ngﬂiﬂ} e The
EPMap infioterlagicad eoitipiame waoaigismrive winfimferastioncdiisiect WeeiiRFs S 29%ble
of randomfaﬁ.ﬁgﬁgt@eﬂgre,l ky@,dihermﬂsdmimigtémetéﬁrarﬁ’msmemm Tatectbefiming WIMEG,
and the 10GARRLYR AL IS LHER RS A il 115 BUARES Aadniaisak ot an b Bl

MPEG-TS packets where motion picture information is encoded in MPEG Transport Streams.

The JPMaB'W{ﬁ)‘??ﬁ%tion comprises jumping point information to virtually connect a clip with

glslpsé <?th ?rt]her an%‘%(‘%!ﬁﬁﬁﬁq%‘ét@ﬂl{b fteeﬁrérmd il @ pliiiit, analgidaiscip asoraliapio=nn 2

ct, the nu r of jumping-points and.. ing.i i

R e e A S L SR

informatiommﬁmé?rim%‘é#rﬁ?@e@@grﬂ&ﬁcﬁ{%ﬂﬁ’jﬁﬂﬁ?’h&tﬁ%mﬁf’gfﬁ%%?ért location of

a corresporgiaguctipn. Aacordimegtionsatoespaueditnis docading infbernesent isverdien ML Bytes

or the number, o SpEiayBiACIIEIBRgsBRal RRpRRe slpliaiilg ortieh Bt Bratipitstesnhectine

number of N BB S B AR OURAHGRR SRR MBS SRes gpamS.
clip. The location of a corresponding part (Playltemn) in an actual clip AY stream can be found

using clip information.

An information storage medium according to the present invention, capable of
allowing random access, may perform a successive reproduction by changing reproduction
locations in a predetermined time, even in a non-contiguous storage area. This location change
is referred to as “jumping.” Generally, an electronic information storage medium such as a
memory does not require a predetermined jumping time, but an information storage medium
such as an optical disk, wherein a pickup is moved to read data, requires a considerable time
for a jumping operation. Also, where a reading speed of motion picture data from the
information storage medium is different from a reproduction speed of the read motion picture
data, a component for compensating the difference between the reading speed and the
reproduction speed is needed even in the case of reading and reproducing a contiguous storage
a;'ea. A motion picture buffer may be used as such a compensating component. A motion
picture buffer having a predetermined size is prepared. The buffer is filled by reading data at a
predstermined speed, and thereafter, a reproduction is performed. The reading speed of the
‘data may be controlled to prevent overflow or underflow of the motion picture buffer. By using
the motion picture buffer, even where the motion picture data is recorded at a variable bit-rate
(VBR), a successive reprodugtion is possible.
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FIG. 18 shows a data structure for providing jumping-points according to another embodiment
of the present invention. Referring to FIG. 18, jumping point information is included in EPMap
information. As described above, a jumping point may be identical to an entry point as a

random access point where a moving picture is encoded by performing space-time ..
compression such as the MPEG: Accordingly, irifoimatiOn oh jUrhriirig-Poiht-s-cali-lie easily -
recorded by inserting information about whether a corresponding entry point acts as a jumping
point to information on the entry point. According to an aspect, each of a plurality of clip

information correspondjng.to.clip AV streams may,include EPMap. informati 8
information on entr%j)%o"lE%ugﬁa{%@é%éar%eg?ﬁegﬂﬁ%eg?ﬁr'?”p%?n gegqls%eg'cstfe gﬂ%ﬁ%@lg‘rpo@%

FIG. 19 showwmer Halasysnime RIUpRIVHRY RAemdysssinn ecertnng loningdn generated o
embodimeatf Avetpsasantiny ention pReferdig fto &riGha Sngle, abklitiotal pirforendeiais structure

s created peleal Db BR-RBLINGIRHEN.IRsRYBAJRIBIGNEn el baskoliartis, he
number of clips forming ane angle block and the num ergfjum W&E%glgpé%)%sthn inone clip
are stored RN AR RE H‘Fa?P@ﬁa.m?Hé‘eifOlWPﬁ?ﬁ%aﬁBn Forthe jJumping-points for each clip,
that is, eadiexiande/sataded, i dierasseaieamdpptionfeviemipiridnhg BmARS ArsiRiien Ame, if
correspongliptéacriantef e achsaingis opastioangle idataumaymteaasdiredsfeedvitV thisand a
informatiorile?)

PO éssammﬂ&}}@m%@é}é ASPS ik SUI RN RIRSFAR AN MALIARAY
correspond to a clip, that is, a clip AV stream corr I%gn L@ i{:l pé)l&ltugefpatarllg%dlfferent
angles, thPRARLiJYDRIpYHOL size > V- \éeosr?[:v\jg Ié&hrgt“inm i aghson comprising a
Playltem fortifyptiaashtiie folovingizeeandtion - Ruffeosiza e M_A0TmAtdR comprises angle
block information ir.addition to eral Playltem information. The a . ' i
comprises informa%@ﬁ' i%cs)ﬂ ‘Wrge?r?]a rL gt@g%ggsgp}u tl'ﬁan@?ail{lgtueér{ﬁ'rc?g%%ﬁ%g%%@r%ﬁab&%@&.

The PlayltefiafseseativeniasidiskpmeniGe Bi6lwiensdpriwadindraéiaviiib @& R oduction,
one of the Rigudtaign stroctoiagthesRiaydtest by asprodd Eéyitedhierelthé & lylteitysfoinmiotringgle
petonging L B e el
inforrr?ati?)riJ %Pﬁﬁij%%gg%?%'f e¢r711ési oy 'é'\ﬁ% Ié)r%'(r)]gl?om o, a[?o@ﬁmk maylé)l%%%lr}? s %\E\??ﬁe B
constructiofVatea. et iestheiing e mandrifrainetp neain bles ey dayednsfgne. Referring to
FIG. 21, whereduotoR tayk.isivbteraspistiatid, areoatigldo HreaRlagl fithdpleseyirigviniba rayList
does not foym.ananale Moge ASyRBAVIEHIMG 1R 2idRHPAILAODMARRASMARIGREIBIRS DY a

CO”GSPO”d"‘(ﬁ oAV iSFgFCOnr acd %‘?g’t%“sﬁé‘?' & A RS RONUNG LV iSLS ISR AL EHle clip

according ﬁfl H gﬁdT CERCIN O ngle change by a user.
AV streams. According to various aspects of the present invention, the clip AV streams may be
interleaved to each other, or divided and recorded in a contiguous storage area, that is, each of
the clip AV streams is recorded continuously without being interleaved with other clip AV
streams. Where the clip AV streams are interleaved, each clip AV stream is divided into smaller
units, that is, interleaved units, to be interleaved with divided clip AV streams for other angles.
In the case of not being interleaved, as shown in FIG. 16, Clips 2, 3, 4 are recorded respectively
on a continuous storage area. Accordingly, these clips are provided in the same manner as that

of Clips 1 and 5 which do not form the angle block.

FIG. 17 shows a data structure for providing jumping-points according to an
embodiment of the present invention. Referring te FiG. 17, in the case that a coresponding clip
is a clip for angle, jumping point map (JPMap) information is created and included in clip

‘information, additionally to general Info-rha_tion and entry point map (EPMap) information.
According to an embodiment of the present invention, jumping point information is recorded in a
separate storage area from that of motion picture data. According to an aspect, since the
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As described above, motion picture data for one angle may be divided and interleaved with
divided motion picture data for another angle, or each motion picture data may be recorded in
a continuous storage area. The connection locations of the motion picture data.representing
respective angles are jumping-points.- The jumping-points are managed as additional-data
in-a-- separate storage area from that of the motion picture data. Reproduction unit
information for connecting and reproducing the corresponding recording units for the motion
picture data may be provided additionally to information for multi-angles. A reproduction
apparatus, according to, an emhodiment of the present invention, performs the following
operation {4 RIPIESIE D IRMAISA Sfl’aﬁ se re}g'%%&%‘?’%o{hﬁg}%'ﬁ?é?ﬁjﬂﬁp%;r% té}%H{'g?Ei’lc?ggseeking
and reprodatirinfermsiicnlin ek ded dnebeliiraainparthe dipiigenatien iFanditiearidriRIoRERN Rture
data, beform earstepandisgriaanainiusaspatasisfpineet thvintidnforotatipistfvs tata for
Jumping pojpia: AR 1RAFLLOR e PENE UASSIQIRR BrarkimRNG SipIR dicarRomary.

Then, the correspondin? arrgle ata IS t_raf ed.and rF roduced, or another corresponding
angle data&e8H ARG E"aR A TURIS AL YNSRI 4 user is tracked and reproduced.
According to an aspect, clip information comprises jum ingI information as connection
information for nioti¥HSRBHINEEVRSF IR AR'R ?é“iﬁff%[k Reccordingly, where an angle_
change is requesteERMapspietifrdtiers: gelavaRde Aveprs daetis i BeF g wedEchest
jumping point of thefidatadleeiing seyadciddeds wmaERvpprictionapature information following a
corresponding jumpipg R heTHGHeN RiGHIE KRN ethek angleye rediisasformation
Where the respectife, S0gle.nia Ss ALE ln Sshuag iSRRG A FPR i s siorans
space, even though data s m tl-angle motion glctyre da]ta, tlaeﬂgaﬁ rea anq. re E%gucg—zd
from the contiguousﬂéetc?rcﬁbeép%d@@ \%We' "Sh ARGt Tl geealg not perl% rr{'éa%'gpe%ore,%e
multi-angle motion E¥tir@data may be encoded like general motion picture data, for example,
single-angle motion(igtivesttatay Atioicsmily ciepHsiteadite ored tuthe dimindatoietion file.
successively reproducing an angle, as in interleaving, is not required in this aspect. As

an information Struglyie L4 eRIRANS T aB LA RRIE AP RRAT RS Bl dgles is

recorded in a manner that a Playltem belongin {%\%Pla List constltutg an apgle lock, and
where an 2AGEREIRE fémég?éﬁswﬁ?@eﬁqfﬂ PRRIPI BB F R TS TREARY e Block is
reproducedefifeerindfR?BGuaddhegoesnticn énfeanetiomip the imtrmkarrites tetyaben shssriaie elip
AV streamyfgihamisi SrVPEGITEpIaKBIS Rflele pstidd giaure pdinzasHto sneogaint MREGA
correspondip lyRiAgRG Tl AISSISIRAY, SURaRLOLARABGA HEIBRARSIRGARN0C

being request n the angle (current ang)}l@ to ?e nother angle bX, [.orfexar’q lgé a user.
Referring GPRIES: 3 FIRVHEN G188 SAFIRE PRAITE HEcT5 e SR SRV BRINe 2 8 B /S0 RHEks Seen an
angle charfgedsinajaestesheshitbeansmpertifiapingtrsinsmuhierseaspartradimmingiRsins
reproducethRAGAAEGMINRISNRGRP manadsr REsHEIGNAIT KRS ARMapaONdit0 Tie jumping
embodimeplaf g RESERbIRYRBLARY B LRRR A IRh S rBRJR AR Lsribed clip

AV stream Jumplntf:; point informatign, and rﬁ roduction un hm om,gatlorgbln an |ri1g ﬁgw'?&;n n.
storage méRSelian & AeRERPRIYRE GPRInAEY; ggcﬁoe%%%’r%ﬁné; Spparatus ACEording to an
embodimesit yteherphe sembineistoiers Asdonwdo anotherzsprtt dimigatieniiRgnagecmay br, a
jumping tirgg RusbMBrairEr e wvrpRatal ioatich fansetsdib IHPEe Va i Bosns.
picture data, a size of a jumping unit is determined. The relationship used to determine the
size of the jumpingTiRif & sheweasiaieatyoliIre fos RIRYSIRG MGRPIERrRSIAE arPYng 12 ¥iWted
into a repredipekionctineetnt pessere fpeative. IRetiaing totBrGs! &y piepioggethisofersatidredy inchidedm
access POiptEHgA RGP W ifBAR KRS SRbil BERAIE hardhisapmsiEigiime.
Boundary locations of these uni sw&% used as Jurqglng-g%gégd lt:)or g@r(&mﬂles |gc%_§‘ﬁ%ce-tlme
compressii MEHBH BRI HROMUBEE 2 THIOM, ACCESS POt IS a StArtpomt of a GOP.
(Group Of FaawiRsHionGsshoRe g, MIRERMshnginaly:dBRTpIaEas oD irRing PSP Yimping
point may ks-sridcainassaig ifeprathnciiaitichetfier £ aonespotidingotgrpoint acts as a jumping
point to information on the entry point. According to an aspect, each of a plurality of clip
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The encoded motion picture data is interleaved by using the jumping unit as an interleaved
unit, or recorded in a contiguous storage area of the information storage medium according to
each angle thereof, .The.determined location information for the jJumping-points is recorded as
additional information. According to an aspect of the present invention, information on jumping
points corresponding to respective clip AV streams may be recorded in clip information.
Thereafter, information on reproduction units forming multi-angle data is created and
recorded. At this time, a Playltem that corresponds to clips are created to form an angle block.

According to an gspect, these angle blocks are interconn to create a PlayList, According
to another'¥gpaate r‘f%ﬁ%"ﬁ@ﬂﬁ@rﬁ Bﬁ%@ﬁ%ﬁ’%?‘ég&?’( gﬁgffﬁcr%%qyﬂ’e‘ 1?’(5@%[89 co_x"prf&gl%escribed
above, acisriivaiies dnepine seiits e ndetheaaghie the it RAREER 36ty RRiRBIR% e parate

storage area from that otion picture data. Motion.picture data. for one an *e &
interleaved with mﬂ%‘n?%igﬁa\?ves %gf’igaf%trman%%fgf %{ﬁ‘a?e"? HToto Df)rllg Sﬁgoég?gq 8r'$rll?u ?%ar?éle

data may Iseheditentafgheersrsatinteatienn RRIRISRTHE d hraadditicnriingRnatiansHuchye s
distributiortrektef bydiiig airgdiandniaparinfaceatis Gl ferchinghis aigle bloaklcBhab éyehefficient
tracking and raripaipk kg SRl RRIABRIGH B AlAber of juhiindsRistonsiiiah aryaism
which uses the present invention also |n(%ludeﬁeer%pﬁg}oo%?ménﬁ%blﬁ s_to%%(—i: rsga%lﬁ a3
magnetic éﬁ%%‘gﬁéé’ﬂ &@Esrf'ﬁ'ﬂﬂﬁf ﬁsBrIW, 2olarrier wave medium, etc., %n%)ﬁlc‘ ﬂe process
and data steldtiRasibeipAbsEgan: meeribretntishsibied arrirersaastieiaratien frations can

also be disistaesgshaiigy iatomof pietdawioadingngleatatanety dessacheaddheitntaienet. It

is also understood that while KeREfRABLAMRRIRRDRS IEARIUSHAIRE hRArYAssETibIng a
DVD, it is understoqQd th%ﬁhg@reseg invention is not limited thereto an m@Xtﬁ)%%Bﬁlled with
IS fu

respect to PUET c}?i?u IR SEIRGY AL RS SIS B ‘t:r]]%nm?ﬁ(‘:gure e
understoo@rgigsWiatdsikasioasiergledn-limiting embodiments of the present invention overcome

the above disadvaniaggs gudoiie) disavaniages oL soeGi ARG R Bblvention

. . qus C‘a?i.d ! .
IS not requwed to overcome the disa vantages desc and i rative, non- |m|t|ng

embodimeReisiNg 0 FISsehFRVERTIAToHES AR COMBREaR7IUR Pt iR RN dLen R o

above. geAdthbiRigyiterfidmioemationlifientngké thechinfsemtioerrtipisesiniotrediorshonvhvigther

described, Jtpilb iR iRy eHgiash Rydhnsesskilaginpibe anHd plaghanaes M b eonatang these

e odim et SR TR RN ES A I R PR AR HaA -8R

which is deﬁﬁech e apﬁende Clarmarand meir equivalents.

is reproduced. Where the Playltem is for multi-angle motion picture data, a change may be
provided to reproduce from one angle to another belonging to the same angle block. According
to ancther aspect, FIG. 22 shows Playlist information comprising Playltems and angle block

information.

FIG. 21 shows a construction of PlayLists as reproduging units corresponding fo
respective angles. Referring to FIG. 21, where one PlayList corresponds to one angle, the
Playitem belonging to the PlayList does not form an angle black. As shown in FIG. 21,
information on an angle represented by a corresponding PlaylList is recorded separately. A
corresponding PlayList is reproduced according to an angle selection or angle change by a user.

As described above, motion picture data for one angle may be divided and interleaved
with divided motion picture data for another angle, or each motion picture data may be recorded
in a confinuous storage area. The connection locations of the motion picture data representing

"~ respeciive angles are jumping-paints.- The-jumping-points are managed as additional-datain-a--
separate storage area from that of the motion picture data. Reproduction unit information for
connecting and reproducing the corresponding recording units for the motion picture data may
be provided additionally to information for multi-angles. A reproduction apparatus, according to
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What claimed is: 1. An information storage medium for stonng multiangle motion picture
data corresponding to a motion picture, comprising: clip audio-video (AV) streams
corresponding to motion picture data for different angles; and clip information
corresponding to the clip AV streams wherein each or the cUp information comprises an entry
point map comprising information on entry points of a corresponding one of the clip AV
streams for random access; and information on whether each of the entry points is an angle
cr;}ang_e pﬁint It_hrOL:cgh which the motion picture is reproduced from one angle to another angle,
wherein the clip information is provided in a separate area. from that of the motion picfyre
data, 3 SFROHBERL GEBHEAHl TP B e TS i e R PRELELT S S G L

N THIEY ( oints
compggln?-@eldgmlmfohrmatlog of the entry point among the AV stream. 3. The medium
according to claim_1, wherein dip audio-video. streams ¢ ' ' icture
data for different aﬂ@?@én ?’é‘\%ﬁ%&l@é&’e’"& Wit ()r'é{s%\r\)@%??g(ggcw%fé%i@gﬂ@%&em%qg i

recorded on a separate storage area from that of motion picture data, before a corresponding
motion picture data is reproduced, the information for the jumping points may be read from the
information storage medium and stored in a memory. Then, the corresponding angle data is
tracked and reproduced, or another corresponding angle data according o an angle change by,
for example, a user is tracked and reproduced. According to an aspect, clip information
comprises jumping information as connection information for motion picture data forming an
angle block. Accordingly, where an angle change is requested at a specific time-point, after a
reproduction is performed up to a nearest jumping point of the data being reproduced,
remaining motion picture information following a corresponding jumping point of motion picture
data for another angle is reproduced.

Where the respective angle data are not interleaved, and recorded in a contiguous
storage space, even though data is multi-angte motion picture data, the data is read and
reproduced from the contiguous storage space where an angle change is not performed.
Therefore, the multi-angle motion picture data may be encoded like general motion picture data,
for example, single-angie motion picture data. Accordingly, separate data or encoding limitation
for successively reproducing an angle, as in intérleaving, is not reguired in this aspect.

As an information structure of a reproduction unit, where information representing
multi-angles is recorded in a manner that a Playitem belonging fo a PlayList constitute an angle
block, and where an angle change is requested while a clip AV stream belonging to the angle
block is reproduced, after reproducing up to a nearest jump-point from the current location of the
clip AV stream for an angle being reproduced, reproduction continues from a point after a
corresponding jumping-point of another clip AV stream for another angle, the angle change
being requested from the angle {current angle) to the another angle by, for example, a user.
Referring to FIG. 21, where separate PlayLists for respective angles are provided, when an
angle change is requested while a current PlayList is reproduced, another PlayList is
reproduced according to the change.

-- - -----  Arecording apparatus-accordingto-an embaodiment of the present.invention isan-- - - -
apparatus for recording the above-described clip AV stream, jumping point information, and
reproduction unit information, in an information storage medium. A method of recording using
the recording apparatus, according to an embodiment of the present invention is as follows.
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4. The medium according to claim 3; wherein the angle change points correspond to
boundaries of interleaved units of the interlea.ved motion picture data. 5The medium
according to claim 1, further comprising playlist information which comprises at least gne
playitem that corresponds to the clip AV streams. ftThe medium according to claim. 3, further
comprising playliat information which comprises at least one playitem haying angle block
information, wherein the angle block information comprises information on whether the
playitem is for the motion picture data for different angles. 7.The medium according to claim 6;
wherein the angle block information -wither comprises information on the number of different

a.ngles for the mofrSAssietinga reading saeed Yo R iHMBIPALEIR el bR data for
different asgiesiver esomdiimun bitraitidh Piottomeving pickune didensasicnos siingl vdilaV, the

apparatus LQMRHENGhe relationship used to determine the size of the jumping unit is described above.
The determined jumping unit size is converted into a reproduction time. Then, respective
motion pictures are encoded so as to have random access points be created into units, each
that is equal to or more than this reproduction time. Boundary locations of these units are used
as jumping-points. For example, in a space-time compression method such as the MPEG, a
random access point is a start point of a GOP (Group Of Picture). Accordingly, the jumping unit
comprises a plurality of GOPs, The jumping point may be made at a same reproduction time for
each motion picture.

The encoded motion picture data is interleaved by using the jumping unit as an
interleaved unit, or recorded in a contiguous storage area of the information storage medium
according to each angle thereof. The determined location information for the jumping-points is
recorded as additional information. According to an aspect of the present invention, information
on jumping points corresponding to respective clip AV streams may be recorded in clip
information.

Thereafter, information on reproduction units forming multi-angle data is created and
recorded. At this time, a Playltem that corresponds to clips are created to form an angle block.
According to an aspect, these angle blocks are interconnected to create a Playlist. According
to another aspect, an independent PlayList for each angle may be created.

As described above, according to the present invention, jumping point information is
recorded in a separate storage area from that of motion picture data. Motion piciure data for
one angle may be interleaved with motion picture data for another angle, or motion picture data
for multi-angle data may be individually recorded in a contiguous storage area. Accordingly, an
effective distribution of recording area and random access is obtained. This also enables more
efficient tracking and reading of multi-angle motion pictLlre data.

It is understood that a system which uses the present invention also inciudes
permanent or removable storage, such as magnetic and optical discs, RAM, ROM, a carrier
wave medium, etc., on which the process and data structures of the present invention can be
- - stored and distributed. -“The-operations can also be distributed via; for example,-downloading - -— -
over a network such as the Internet,
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a reading unit which reads clip AV streams correspondina to the rnotl.,on picture data for
different angles, the clip AV streams being interlea.ved with respect to each other, from the
information storage medium; and a reproduction Unit which reproduces the clip AV
streams a.ccording to clip information corresponding to the clip AV streams provided in a
separate area of the information storage medium from that of the interlea.ved clip AV streams,
wherein each clip information comprises an entry point map-comprising information on entry
points of a corresponding one of the clip AV streams for random access, and information on
whether each of the entry points is an angle change pqint, wherein the ; n le é:&arl}i%e Boint is a
Je b GRS o

point through whicl SRR strer it VPl PR prEser HBrEWRR NaT ey er'a
The appamssibiogerBivig, ibiclariderstonhthes iiveinechersinvantmm imnehlinited fieseto andramide
location infgppatiath ¢édhe-entan AL sHfNGdRS AYr&§saasdia known or to be known.

It is further understood that while illustrative, non-limiting embodiments of the present
invention overcome the above disadvantages and other disadvantages not described above, the
present invention is not required to overcome the disadvantages described above, and
illustrative, non-limiting embodiments of the present invention may not overcome any of the

problems described above.

Although a few embodiments of the present invention have been shown and
described, it will be appreciated by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit of the invention, the scope of

which is defined in the appended claims and their equivalents.
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What is claimed is:

1. An information storage medium for storing multi-angle motion picture data
corresponding to a motion picture, comprising:

clip audio-video (AV) streams corresponding to motion picture data for different angles;
and

clip information corresponding to the clip AV streams wherein each of the clip
information comprises an entry point map comprising information on entry points of a
corresponding one of the clip AV streams for random access, and information on whether each
of the entry points is an angle change point through which the motion picture is reproduced from
one angle to another angle,

wherein the clip information is provided in a separate area from that of the motion picture
data.

2. The medium according to claim 1, wherein the information on entry points
comprising location information of the entry point among the AV stream.

3. The medium according to claim 1, wherein clip audio-video (AV) streams
corresponding to motion picture data for different angles are interleaved with respect to each
other.

4. The medium according to claim 3, wherein the angle change points correspond
to boundaries of interleaved units of the interleaved motion picture data.

5. The medium according to claim 1, further comprising playlist information which
comprises at least one playitem that corresponds to the clip AV streams.

6. The medium according to claim 3, further comprising playlist information which
comprises at least one playitem having angle block information, wherein the angle block
information comprises information on whether the playitem is for the motion picture data for
different angles.

7. The medium according to claim 6, wherein the angle block information further
comprises information on the number of different angles for the motion picture.
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8. An apparatus for reproducing motion picture data for different angles
corresponding to a motion picture from an information storage medium, the apparatus
comprising:

a reading unit which reads clip AV streams corresponding to the motion picture data for
different angles, the clip AV streams being interleaved with respect to each other, from the
information storage medium; and

a reproduction unit which reproduces the clip AV streams according to clip information
corresponding to the clip AV streams provided in a separate area of the information storage
medium from that of the interleaved clip AV streams, wherein each clip information comprises
an entry point map comprising information on entry points of a corresponding one of the clip AV
streams for random access, and information on whether each of the entry points is an angle
change point, wherein the angle change point is a point through which the motion picture is
reproduced from one angle to another angle.

9. The apparatus according to claim 8, wherein the information on entry points
comprising location information of the entry point among the AV stream.
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