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invention relates to an information storage nedi um

with a structure for nulti-angle data, and recording

and reproduci ng apparatuses therefor. Background Art
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set (VTS) areas. Information regarding video titles
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VMG area, a video object set (VOBS) area containing

vi ddbe ypjteate altefnateturecnidedgar di ng the video title
menus, and a VMd backup area. 1 WO 2004/ 036579

15CT/ KRZOWrQ%hQﬁ a video (including audio as the case may be) data
structure of a DVD, which is a conventional multimedia storage medium,
will be described with the accompanying drawings. FIG. 1 is a diagram
of a conventional data structure of a DVD. Referring to FIG. 1, a DVD
is divided into a video manager (VMG) area and a plurality of video title

20 set(VTS)areas. Information regarding video titles (i.e., video title
related data) and menu information for the video titles are stored in the
VMG area, and video title data is stored in the plurality of VTS areas. In
general, the VMG area includes two or three files and each VTS area

includes three to twelve files.

25 FIG. 2 is a diagram of a conventional data structure of the VMG
area. Referring to FIG. 2, the VMG area includes a video manager
information (VMGI) area containing additional information regarding the
VMG area, a video object set (VOBS) area containing video object

information regarding the video title menus, and a VMGI backup area.
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reproduced after reproduction of a PGC as shown in

FIG 5, tlhe DvDnanits bﬂfepi@@wtmnrnrwebbma@ﬁé RieBsrchical
sel ected and reproduced be stored in a DVD.
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10 3fe ARFLRATdP YtrubtufE ™MRYENERAI, 4 title (i.e., data records of the

20 title) is linked to at least one program chain (PGC). The first reproduced
PGC among a plurality of PGCs, is called an entry PGC. FIG. 4 is a
diagram illustrating a title linked to a first PGC, i.e., an entry PGC,
according to the conventional multi-angle data recording method. FIG. 5
is a diagram illustrating a title linked to a plurality of PGCs, according to

25  the conventional multi-angle data recording method. When one of the
plurality of PGCs is selected and reproduced after reproduction of a PGC
as shown in FIG. 5, the command for determining the PGC to be
selected and reproduced may be stored in a DVD. Controlling the

sequence of reproduction is referred to as navigation. A command for
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20 PGC is a link of a plurality of PGCI program cells, which are units of

reproduction. Here, the plurality of PGCI program cells may form an
angle block.

FIG. 7 is a diagram of a conventional data structure of an angle
block. Referring to FIG. 7, the angle block is constructed such that a
25 plurality of reproduction cells are arranged in parallel so that only one of
these cells can be reproduced. The reproduction cells that form the
angle block, have the same reproduction time. Each of the reproduction
cells corresponds to a specific angle. If cells, which are units of
reproduction, form an angle block, data for a specific angle is divided into
30 predetermined interleaved units (ILVUs) and recorded on VOBs



30 predeterm ned interleaved units (ILVUs) and
recorded on VOBs 3 WD 2004/ 036579 PCT/ KR2003/ 002106
wewpsasing cells, which are units of a data rBCDK#2003/002106
using the interleaving nmethod. FIG 8 is a diagram of
a conventional data structure of video title set VOBs
and cells in which nulti-angle support is not applied.
5 Referring to FIG 8, the VOBs are sequentially
st orcethprising eelts; sdch are enity oftpidat felcork usig thie interleaving
mforn@tl on storage medium the contiguous bl ock
bel ontlguous recordi ng space. However, as shown
in FIG 9, when multi-angle support is applied t he
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reproc{H & data in a first angle, the data for the
fir8®M"3%gle in the ILVU nust be detected. For such
first angle data detection, a video obj ect bit stream

t
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according to the type of a compression method used. In the case of
interleaved data, in order to reproduce data for an angle or reproduce
20  data for a changed angle, a jump must be made to desired ILVUs. For
instance, in order to reproduce data in a first angle, the data for the first
angle in the ILVU must be detected. For such first angle data detection,
a video object bit stream contains ILVU position data (i.e., NXT_ILVU_SA
and NXT_ILVU_SZ in a data structure as shown in FIG. 11). The ILVU
25  position data indicate the position and size of the next ILVU data
belonging to a bit stream. After reproduction of the ILVU data, a jump to
the next ILVU data is made using the data NXT_ILVU_SA and
NXT_ILVU_SZ.

In order to change angles during the data reproduction, a jump
30 must be made to the position of data for the changed angle. The extent

4



NXT ILVU_SZ. In order to change angles during the data
reproduction, a junp 30 nust be nmade to the position
we@boodas@7d or t he changed angl e. The extent 4 REI/KR2003/002106
2004/ 036579 PCT/ KR2003/ 002106 of junping is _
determned in ILVUs. FIG 10 is a diagramillustrating
junping to ILVU data for a selected angle in view of
cells, according to the conventional nulti-angle data
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Next, a bit streamis 25 formed using the interleaving

met HYY dat forpbeleatn Biough arlidrin @ccurrens ILVU data.  After the
reproduction of the current ILVU data, it is possible to change a current

20 angle to a desired angle and reproduce data for the desired angle, using
the ILVU angle position data SML_AGL_Cn_DSTA.

In a DVD authoring process for multi-angle data support, images
photographed at different angles are compressed to form several bit
streams of data with the same reproduction length. Next, a bit stream is

25  formed using the interleaving method and information is inserted into
each bit stream, which allows a reference to other angles during data
reproduction. Accordingly, video object data is recorded on a DVD such
that angles can be changed during data reproduction.

However, if multi-angle data is divided into predetermined units
30 and stored in a DVD using the interleaving method, the multi-angle data

5



each bit stream which allows a reference to other

angl es during data reproduction. Accordingly, video
wobjoeosesdat a i s recorded on a DVD such that aPgi/ER2@41002106

be changed during data reproducti on. However, if

multi-angle data is divided into predeterm ned units

30 and stored in a DVD using the interleaving nethod,

the nulti-angle data 5 WD 2004/ 036579
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from the description, or may be learned by practice of the invention.

The present invention provides an information storage medium on
which video object data for multi-angle is recorded, the medium
20 comprising at least one clip that is a unit of a record in terms of which
video object data for each angle is recorded, wherein at least one clip for

a certain angle is recorded in contiguous areas of the information storage
medium.

According to an aspect of the invention, the video object data for
25 each angle comprises a plurality of jumping points that are access points
for enabling video object data for different angles to be continuously
reproduced, and additional information that contains information

regarding the jumping points.



According to an aspect of the invention, the video

object data for 25 each angle conprises a plurality
W@R00p8g3TNg poi nts that are access points forPENKRRI0BH02106

vi deo object data for different angles to be

conti nuously reproduced, and additional information

that contains information regarding the junping
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1§ e pre@RIetndoiedumping ppintigis semmonkyrang additigrally recorded on
the clips of the video object data for the respective angles, and the
information regarding the positions of the respective jumping points of
the respective clips is sequentially contained in the common jumping
point information.

20 According to an aspect of the invention, the positions of the
jumping points and a distance between adjacent jumping points are
determined such that clips are contiguously reproduced without pause
when changing a position of reproduction at a jumping point for a change

of angles during reproduction of a clip for a certain angle.

25 According to an aspect of the invention, information regarding
Playltems and PlayLists are recorded as information regarding units of
reproduction, and information regarding a plurality of Playltems, which

form an angle block, is recorded as information regarding the Playltems



of angles during reproduction of a clip for a certain
angle. 25 According to an aspect of the invention,

WO ndoaos&Er? on regarding Playltens and Pl ayLi st BCEHK®&2003/002106
recorded as information regarding units of
reproduction, and information regarding a plurality of
Playltenms, which forman angle block, is recorded as
informati on regarding the Playltens 7 WO 2004/ 036579
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According to an aspect of the invention, a section of the clip where
jumping to entry points is not allowed right after reproduction of the clip
or jumping to an entry point, is determined and a length of the section

20 where the jumping is not allowed is determined within a range that an
underflow of a buffer is not caused.

According to an aspect of the invention, the clip information
contains information regarding the section where jumping is not allowed

right after data reproduction or jumping.

25 The present invention may also be achieved by a reproducing
apparatus that reproduces data recorded on an information storage
medium in which a plurality of video object data are recorded in units of

clips that are units of a record, the clips are separately recorded in
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right after data reproduction or junping. 25 The
present invention nmay al so be achieved by a

WO eprosiicd ng apparatus that reproduces data rBCDK&e®3/002106
on an information storage nediumin which a plurality
of video object data are recorded in units of clips
that are units of a record, the clips are separately
recorded in 8 WD 2004/ 036579 PCT/ KR2003/ 002106
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data, the apparatus conpri sing, ctor
det épparathg coapriség, @ defecton thiatrdedelsts Shanelatesbelipdyand reads

ft
i D EPhIEltes, B Bt Tolafh s Rt B RS B of e
mul tinformatien stotage nddie@twiieh fepro8GORE iR rﬁd?h-%n‘ﬂgfésﬂa%

of the invention, the video object dala
res&@dﬁqt@@ %mgl es have a plurality of junping points
for enabling io video object data for different angles

b inf tion
ﬁ ggafdfgg'ﬂdcﬁP&Hg hy aﬁgaggglgﬁ = 'n\?e&gk’ﬁngbea%'ﬂe?ﬁ et data for
i nf ¢theregspmttise anglys e aJmurélh of fUmping dp@ghtﬁtférs %r;raebllng
e

hopt &Ew?&sﬁt°$ét%égr“&ﬁsr%é52§qé hesgantinyousty reproduced,
r epLRdiHNaginforfatdn Boa myfind BRirfio e%wgd on the
rE’ q@ stor ge

areas of the I nformat
r epirfduoation stogags 'rrmdllmna’:chee;utrqmmg pumnés m’@ll(fmlh?tpdy’tﬁ)ns of
re rodu ot.her ¢ or changed angle froma

p %&'Hld%dé%yr?aé@s&%m%ﬁ tife, 89 eRPRrfumRading and
IOOI 'ﬁé Mﬁﬁﬂln@rbaalﬁﬁfo‘?fan%@% the ccfrﬁ b[l§% ?érg bf@\e lﬂleormatlon
clip reproductlon to reproduce nu t1-ang
1pbj staragammediam b;cm@dmgng theadipatopa certain Juhrpmg pomt and

h
conta680eimbEMAFIRTRIPLR daabor aBoledEemaaimpibh s

f
i ?ﬁmiﬂﬂ“ﬂ'ﬂﬁgﬁﬁwﬁﬁE‘#’?}B'PPZ%"'“.‘“‘?’”?Q"‘ nai PraRpes i

i nf BRGHiteCHL NG thedilingeprasiuctien, tegeptiduce, multieangle video

object data.

20 According to an aspect of the invention, the respective video
object data further contains clip information that provides additional
information regarding the clips that are the record units, and the clip
information is the additional information regarding the jumping points, the
apparatus detecting the additional information regarding jumping points

25  from the clip information regarding related clips,

According to an aspect of the invention, the additional information
regarding the jumping points covers information from a starting point to
each jumping point in the clip and is stored in a table format in the clip
information, the apparatus estimates that the jumping points of the clips

30 for the multi-angle data, the additional jumping point information of the
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apparatus detecting the additional information _
regarding junping points 25 fromthe clip information

wo e@anslismy rel ated clips, According to an aspePCT/ER2G00602106
i nvention, the additional information regarding the
junmpi ng points covers information froma starting
point to each junping point in the clip and is stored
in atable format in the clip information, the
appafiatresordeti atyresietdratined éogatiops irgtheoiables avé cohaected to

i H _ . . |
Fureiés Pl i odhstod b BB i o nbicn s
PCTIHERRORHIO83dR0ang b B diBT6F A eflaRbed Bhgke bREToRR luces

|l ocations in the table, are conne ~one a
det doese elins aidhastatected jumping pumintst sesplectively,iwhemihahging

.S i r duced .and a.clip for a changed
gnglag',%l an%lur?rgdpfegﬂﬂ(glé@ont(?@é% CEPi ps at the detected
junmpi ng points, respectively, when changi ng 5 angl es

during r ¢ycoeding it® anefspebEoftthelnvetep! e dlig Mifdination
aspect . of the invention, the clip information

contC8NtAINg KYemalianoiegeedag @ity @ii?ts)ﬁhwan ke famjodrpkyn
radin
e SELESTEd] anihB it rédHialy BT PRAFAR &' dtfiea to

i nf dherentrpmoird isfoernifign Whepdeify whettbahadiated BKtrp Poirt acts

ts io, a ] in oi nt, the apparatus estinmates
18 ﬁatséslt%?@?njsmﬁgjipﬁgﬁp %ﬁ@%@tust%mtew%mettrrepmg points of
mul b  he L n e Co
ot oS5 48 R0l i B T g oo
i nf @it the same posdionoamthet entryt poioh mforamatidme are doehretted to one

h d j [ i nt.s, d reproduces c|ips at

t no 2R APt iR i pBRieRaCnnio mpighiean iEPeiisgaios
15 ' i ' t he
addﬁﬁgﬁgcﬁnmﬂg??gﬁﬁgyéggréﬁzé tgﬁj:ajﬁéu |dhg poi nt's

is conmmonly contained in the video object data in .
1fini t s of Ackerdingitaan agpect & the énvemtioantiieeadditioniltiffermation

i nf ' r ' the pasitiaon of the |upgpin .

o, 6 T8 B RS RaD SBrebE L R g oblct

t abldetd iruvits dfithé UraRyTETIElips FaY A1y @0iaMd thefifforiatien

the 20 apparatus reads the common junping point _

i nf B?9RIEINSrhe Rositianef theiyapinerpaininaigachrijipds geguentially

r ePEEAGIPHY a BRIE et M BREES A B BoMH Tformation, the

20  apparatus reads the common jumping point information regarding clips

for a muiti-angle data reproduction, detects connected jumping points
based upon the common jumping point information, and reproduces clips

at the detected jumping points when angles are changed.

According to an aspect of the invention, the positions of the
25 respective jumping points and a distance between adjacent jumping
points are determined such that the clips are contiguously reproduced
without pause when changing angles during reproduction of a clip for a
certain angle, the apparatus reproduces even when a user inputs an
angle change signal by completing reproduction of the clip to the jumping

30 point closest to the position of reproduction and reproduces a clip for a
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based upon the common junping point information, and
reproduces clips at the detected junping points when
w@n@he3652y e changed. According to an aspect of PCTIER2003/002106
i nvention, the positions of the 25 respective junping
poi nts and a di stance between adj acent junping points
are determ ned such that the clips are contiguously
reproduced without pause when changi ng angl es duri ng
r eprap@nged engtef framctheguimpingapoinkecoraespatingeto theeprevious
app bﬁ'ls reﬁ{ oduces even when a user inputs an angle
char\lérg' by conpleting reproduction of the clip
to the junping 30 point closest to the position of

r epr oductAoeording té eRrabeeest eGhidhtion! wﬁorrﬂQﬂé’?ﬂ egarding
2004/ 036579 PCT/ KR2003/ 002106 changed angl e

j umpilaygteses andddayldsisdaaecnyded atsn@fopmevoo msgaqdmgoumgs of

50, ST T AR e, i

r ec dohe dnamgle bRCRpis| r@eord@@aasdmfts}mmaoh&egérdlﬁg Playltems for a
reproduction, and information regarding plurality of

Pl apliraiity of amales, eachPlayliang indieates ihe iCBP pE&drattion thereof,

f
o 58P e ELOVATnd B oA g oo
: EeH@yLlst r:ahmg apheatiiywf %ﬂjﬁrﬁg{tﬁe?fﬁaﬁtﬂ@ﬁépnﬁim@s one of

e respectl v an ac a | S avl n
1h1 et PRGSISY EFIRpRame WhichdoRp e ahals bleskaat@mgd@ﬁ@the

f |

b1 oLralg A Patdhy ofine’ i LfGER. Wl Fapich Bk ehofiih
angPéayitese kronatiee argle ddockeshamchaege oPiaagIlets&méqLGmd; he

angl e bl ock when change of angles is required.
Accordin i nf or mati on

f,ot {
regar di n%‘cc&qiyg floeﬁﬁ a&ﬂgcwﬁﬁﬁ:'@‘@%bo?‘&rm%}w regarding
| nf Plaptoneane Padyliists is!fddotdéd as IfoFRRIGH H&jair@ﬁ‘p lﬁﬂt"sgof

Pl ayl temindicates the clip or a portion thereo
15 he reRIOgHEHaN @aph Klaylsers indieatesdbe ¢lip or @ pation spenedf, tamd

t he ective

e Y RREHE PR i B GERESH LAY e TBspocive

r es paglsy thelleapetiicsPRguens diriy s?bhﬂhﬁg% tﬁ’é@ééé&ﬂﬁ/e clips,
the apparatus reproduces a PlaylList corresponding to

a dasf ke respective PlayLists have a plurallty of Playltems the apparatus

reproduces a PlayList corresponding to a desired angle.

20 According to an aspect of the invention, each PlayList further
contains information regarding a corresponding angle, the apparatus
reproduces a PlayList corresponding to a related angle.

The present invention may also be achieved by a recording
apparatus that records multi-angle video object data on an information
25 storage medium in which random access can be performed, the
apparatus comprising a recorder recording respective video object data
for respective angles in units of clips in contiguous areas of the

information storage medium by dividing the video object data in units of
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20 According to an aspect of the invention, each

Pl ayLi st further contains information regarding a
weoronesgsendi ng angl e, the apparatus reproduceBCEKR2003/002106

Pl ayLi st corresponding to a related angle. The present

i nvention may al so be achi eved by a recording

apparatus that records nulti-angle video object data

on an information 25 storage nmediumin which random

accedips.cand tacopdinf dhenelips inhthedpioamatios starageimédignawithout

rec eordln re tive video object data for
resg'ggqq e 'ﬁﬁa?%\éﬁgﬁ“%ﬁf’ﬁs of clips in contiguous
areas of the information storage nedi um by dividing

t he vi deq\cebiding t6ahas cuerﬂweuﬁ\f/eriltian@ue?Q 4
PCT/ KR2003/ 002106 " cl | e S ho ol o ivates a

t he iyl Ritvering mlaﬁeamﬁbwﬁermauwegardmg ity plmahty of

5n QB St a@%@‘?%@q ffé.dled Doty AP, tﬁe shdbective

J unwng{:psponrthé irFformbtid® sRAGS Mddaaral tHeainigifg Bbh‘ft@bhh?élmg
i.ng, points, in addition to the video ob

dat é(' iRt q’%@ﬁ@&@!ﬁ%entaam@l@sto kghcemnuanisty mwmsed
storage nedium the junping points enabling video

obj ect d%tc%ofcﬁﬁ faﬁ%fs BEt mﬂeqﬁve%rﬂlob tﬁeogllg nve%%%etes clip

r epr oduced. Acc di ng o an aspec
t he na‘prmammordhea;tlps lmadqhtlom td thenvitieo wblent dabw thé ichps

dditia v de ect .data, the clips.to
Bei ??&"l%w'g‘? ofa Qaﬁ?a'iegor 868 thelp tirmeation containing then
conjfbhator aru.ﬂpqnawmem di ng the junping
poi nts. According to anh aspéct of the invention, the

junmpi ng point information covers information
r egar di ngcaorting ta ag aspeet ofttbe dausmtipnthienigmping poinbf

conhotriiorfOabe8 Ty TBIE R Sing 4 HBrHRG point IS'each jumping
i nf pomaiof each Alisirt the mmpmq poiREAfohafidifisl cOHAhEAT a
theﬁaﬂfgaratus records the Ip information to contain

l&nt irmatiimths ain indermatipar di ng points that can be

randont y accessed and adds the junping point

i nf or mat jy et i eg; fdbhd Rfan %Q@%y’c d?%é‘ﬁn\}e'?\fti%%tsei %:&atrggis records the

|nd|eape respective entry poi
clip information to contaln entry point information regarding points that

can be randomly accessed and adds the jumping point information to the
entry point information to indicate whether respective entry points act as
20  jumping points.

According to an aspect of the invention, the apparatus commonly
records clips for a multi-angle data to contain the jumping point
information, the common jumping point information sequentially
containing information regarding the position of the jumping points of

25  each clip in a table format.

According to an aspect of the invention, the apparatus determines
and records the positions of the jumping points and the distance between

adjacent jumping points, such that the clips are continuously reproduced
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20 junping points. According to an aspect of the

i nvention, the apparatus commonly records clips for a
wordoio3e@amyl e data to contain the junpi ng poi nt PCT/KR2003/002106

i nformati on, the common junping point informtion

sequentially containing information regarding the

position of the junping points of 25 each clip in a

table format. According to an aspect of the invention,

t he véppachanging the pasities of eapfodectiordst 4 henpiegigdistier tfe
the hun8| gﬁr#@" q?wand t he di stance be ween adj acent
g eRroqygtiop qf gsclip tor @gariain ansley
reproduced 12 WD 2004/ 036579 PCT/ KR2003/ 002106 when
changi ng Adt%rcﬂiﬁé'té 'aﬂrbs‘ﬁecf Spﬂh‘éqH%htRiﬁ Me QPgﬁl‘Qﬁh@%cor s

point for the change of angles during rep uctron o
a clinfermgtion r@@ardmnglauﬁems amlclahauLusgs asurﬁormsmmtegmdmg

h f
oo B8 PRy b MREBP G PETTEn, kBaRIEE pafiraity of

r egdiayltegns Mhlﬁhtférm%nr@fyl@ﬁw“ekl Q@mf@ﬂﬂaﬂ'cﬁ?ﬁégéiidl ing.a plurality
|nforrmt|onregard|ng plurality of Playlterrs,

f or @ é‘ﬁgiﬁ‘f’gﬂ@ spertiveE layﬂemamrreﬂpqn@lgw@ thg raspective clips,
Pl urali daen B y?fggbﬁélhgé&\?ﬁgf&ﬁﬂegf:ﬁhg/ggm ayl tens

correspondln "and each
Pl ayLi st having a plurality of Playltens. According to

an aspectAaobrdihg to an empeohof thbdnwarishathsapsaabiiisrecofds
information rega | tens_and Pl ayLists as

it SHRDHE FdRp ey keife ngrP BRpstsuat Homationregarding
r ecQhfls of P@prb@ﬁ@l?dﬁ Bl @E@Wsttﬁgﬁeg?%ci}ﬁ/t@g{’@ﬁ@é’rﬂg b0 the

respective clips, the respective
cor peepsmmga the reispectivepelipsi the msppstl\mrlﬂlayltems

res tive Li,sts havj.n of PLayltens.

5 REEERTHNG 10 16 TrgpBElVEl i Ed ruinsheRive REVLISE having
apparm@mn&@pﬁa REfhist i onal information regarding a
certain angle to the respective PlayLists that are

recorded to correspond to the respective angl es.
18ri ef DedEEPistingfp an aspectmfihe inyentionTihe amraretusnatics

ot NehABREFhorAMlicATLEA AR Bltal"SnHESS GRS respective

PlayLists that are recorded to correspond to the respective angles.

Brief Description of the Drawings

20 The above and/or other aspects and advantages of the present
invention will become more apparent and more readily appreciated from
the following description of the embodiments taken in conjunction with
the attached drawings in which:

FIG. 1 illustrates a conventional data structure of a DVD;
25 FIG. 2 illustrates a conventional data structure of a VMG area;
FIG. 3 illustrates a conventional data structure of a VTS area:
FIG. 4 illustrates an example of a title linked to a PGC as an entry
PGC, according to the conventional multi-angle data recording;

13



invention wll become nore apparent and nore readily

appreciated from the foll ow ng description of the
wepdvamsasent s t aken in conjunction with the atPEURE&A003/002106

drawings in which: FIG 1 illustrates a conventi onal

data structure of a DVD, 25 FIG 2 illustrates a

conventional data structure of a VMG area; FIG 3

illustrates a conventional data structure of a VIS

area; FIFEG. 8 iliustraées an exampleabantitie indludingid plardlitpttlhked

con@a(ggc’o% Orﬁ{rﬂgt rtéﬁg‘(@i aac ' %E‘dr 8‘%%@59'1‘313 VO
2004/ 036 %18, E’Q_Us‘ﬁ@?ég)yc@ﬂ?éfﬁ)cﬁ)nai:#iur a%lru&thr‘és&f ApRsc an

exanple of a title including a p nked
PGCaccaksiing i the canventonall multisangle ddtet aeaoeaungdamig,
FI G lystrates a conventional data structure of a
reg'ggbffm’ng to the conventional multi-angle data

r ecor di nfF1an¥ ilustraRsPs eehvehtidnbxdath étHdﬂé‘rrter @\‘tﬁa'@la bl%ck

conventional data structure of an angle
i | | ust r atdG. & illustratan a enaverdional datamirum@rewf WQBs amalccells

I [ when. mul ti
o et B IS AHOR) fhef Mt R MR 5 2 HER  hat
i s alterFaGed MIUsaetHsj@ﬁbleI@aftgtr@t id QltErPBKA N using a
|nterleavln met hod;. FI G 10|IlustrateSJurrp|ngto

1fat £OP¥EN @%F@%ﬂ%"%@]%@% view of cells, according
to the cepweqy ilf&@ﬁétégéhﬁ{plr@; lcgaétg%la ge:c??ée'g 0% in Wiew of

11 |IIustrates a conv

i nf ceifmtdcoording it Hieneshvientionsli rdalti- @ﬁglé@bté)képr@dn?iﬁgﬂ#l
e

h d t ILVU) 15 data for an
fG 2 FETMEEtes  corvismtiobadata stacsirea ipEmation
f
t or QTN In & RGB! et o Shaict Ry RcBla SHIE T L)
15 el dat&)fmmnglea#hng a PlayList, a Playltem clip

It E;or mat E?@ng gfg:ﬁltqp gqp%/ce% lgrqlalnc?attaostr%rc];tuerg%?‘?rafgﬁggtlgrﬁ
contained in a video object bit stream for a plurality of angles;

FIG. 13 is a diagram of a relationship among a PlayList, a
Playltem, clip information, and a clip, according to an embodiment of the

20 present invention;

FIG. 14 is a diagram of a relationship between jumping units and
jumping points in an audio/video (AV) stream clip, according to an
embodiment of the present invention:

FIG. 15 is a diagram illustrating a plurality of linked angle data

25 clips for multi-angle data reproduction of the clips, according to an
embodiment of the present invention:

FIG. 16 is a diagram of a relationship between angle data clip
jumping and a buffer which enables multi-angle video object data to be

reproduced without pause, according to an embodiment of the present
30 invention;
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FIG 14 is a diagramof a relationship between junping
units and junping points in an audi o/video (AVY)

W@ 0eassed i p, according to an enbodi nent of tPEI/KR2003/002106
present invention; FIG 15 is a diagramillustrating a
plurality of linked angle data 25 clips for
mul ti-angl e data reproduction of the clips, according
to an enbodi nent of the present invention; FIG 16 is
a di agr arl6x 12 is aldiagransoi o dat steectusenol & Piatl dstatitipa

bl [ ti- id
b iAo BsOfure ractPisit B SRiiarimest ab hecprarl ng

to anverilopdi nent of the present 30 invention; 14 WD
2004/ 036579 PCT/ KR2003/ 002106 FIG 17 is a di agr am of
a data sthl(cf Gisashiagram efya dsta sirudtuce oﬁ;umplmlgbmts

tr c an.enhodi ment , of e present

?nve%n%péaﬁngg?%q{r%}ﬁg&ﬁn}ﬂnéaﬁ}ﬁ lfesgngg&vgn Pucture of
j unpi ng RGNS .is a@ilé?g?réﬁf@ﬂél@laiaostmétufeséf i pBints,of
the present invention; FIG 19 is a diagramof a data

st r ASCOrENG o P HREPAY emhqw@ent @E@@rm'eagn&mvanmond

nbod n .G 20 is
G ngr am CCS201'E RIS A B S Stifimefto pins
accacdonting o a thind echbotlmeht®ithe Predditt iveriont
i nventio 10 FIG 21 is a diagramof an

1P| ayLi st FGt &1 i8 agiagrad efan exﬂ"ﬁplﬂ BWYE'@QW@hﬁ@E'RemS that
Tt t n;
25 okh B i EBIRDAEEATEIG 18 ar GpBUTRER Lo BRI
di f ireresrtibnangl es, accor di ng to an grrbodl meng of the
a di.agram o

D el 0oty o Flasl a8 T er i anies,
B RS 1 46 MRS Ry L Prosen
15l lustr atFIIGgZ&l%a diagrameofafn example PlayList with Playltems that do
not form an angle block, according to an embodiment of the present
invention; and
FIGS. 24 through 26 are diagrams illustrating a structure of an
information storage medium storing multi-angle data and reproduction
20  from the information storage medium, according to another embodiment

of the present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the embodiments of the
25  present invention, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like elements
throughout. The embodiments are described below to explain the

present invention by referring to the figures.

According to the present invention, multi-angle support is enabled
30 such that angle data is recorded on an information storage medium using

a separation recording method, not an interleaving method. In other
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i nformati on storage nediumstoring nmulti-angle data

and reproduction 20 fromthe information storage
wore@isgs7accor di ng to anot her enbodi nent of tPEI/KR2003/002106

present invention. Best node for carrying out the

I nvention Reference will now be nmade in detail to the

enbodi nents of the 25 present invention, exanples of

which are illustrated in the acconpanying draw ngs,

wherords| mudti-anglerseippertris mealizes byefeeording blisticakes for the

per uPoge e Al Bin GNGGRNS redfiRiacitens of e dniermgtion

t o tieralgeariegrim ADSHIY ddtatrBpidtfichbR SHYle ICRYRGE LN
mul t i -afrggl e support iﬁsdij enabl 6d 50 s’u%ﬁj?ﬁatéﬁ %g’; e

dat &Geendisbed by dividiag data sermeadhoangle intagempingj wmits (JPUs),

Si : 140 or gi, ng t hod,. not an .
ot i AR SehoR e b BAE 8B 2B Baing and
PCT/rsE2@0% Pcidtionweydmlingrtng jundslad pofit®BPiHe telpective
realized bty recording bit streans for the respective
anglaégzehfiﬁ g 35 adMitipgeldunpingeeint indformalien. ofcaarding to an

i nf i i - ' reprodycti.on, .
e PEBHLOrtneshAS 08, TEebatbuy B A8 5 REIER g
eaclpaintg) itis possibletpideteat jurhsingldikts, basétbeh aifatmatoR
start address of the JPUs as a junping point, and

1P ec SPIRGYNG et PIRtS: egar di ng t he j unpi ng points of

the respective angle data as additional junping point

i nf or mat ireR-befief AhEERErdInG B tf%syﬂ%%npim%ﬁﬁmgﬁ%@télé’rqvents

if respective entry points” are respect
poi ©f §he present yestion are endeeeatedjasnfollogspoi nt's, based
on information io regarding the entry points. For

better ding of th resent, i nyention, nyj
el enont 5 RO ARSSPE eBi Cps Ao g0l AV sher necih sospect
f ol kovespective apgrisessed and coded audi o/ vi deo (AV)
streans wWith respect to respective angles; 15 (b)

clip information files containing infornmation, e.g.,
&t t ri but &0) ¢liprigfaraation fileseepntaining infosrriivnaed. oattiibite

(AVInfSHh&RA, regarding a coded audio/video (AV) stream;

(c) Playltems as reproduction information that indicate
reproduction time for a reproduction section between times IN_time and

OUT_time of a clip comprising the above elements (a) and (b);

20 (d) a PlayList as reproduction information including at least one of
the Playltems; and

(e) a jumping point map in which positions of the jumping points
are recorded in a table format.

In the present invention, multi-angle data is referred to as
25 multi-angle object (e.g., AV, video, audio, other data) data comprising a
plurality of reproduction units corresponding to a certain reproduction

time. That is, multi-angle data comprises data obtained (e.g., data
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(c) Playltens as reproduction information that _

indicate reproduction tinme for a reproduction section
wheinmezis7ei nes IN time and OUT tinme of a cli pPCT/KR2003/002106

conprising the above el enments (a) and (b); 20 (d) a

Pl ayLi st as reproduction information including at

| east one of the Playltens; and (e) a junping point

map i n which positions of the junping points are
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mul t e.data is . .eferred to 25 mul ti-angle
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By dndieattbs I oBita g s s carie GauB o Gt

col lameit moliplteorntent @.g.Jalidiey efierand Bpat ddPbeabbduced in
audio data js created to be the sanme angle data at

di f & 8AMelige eene it callachmydi-anglecasienty aléheughe dierain, for

, . : . ol
i asanBRtEAPhERs c e dith Bl AP Rartion R L ReSsame
t i méimmopene s refdrreditoms Multhagble detha, and nultiple
content (e.g., audio, other data) that can be

[ ' [ 'l ed
Pt ar St b oS holad Shavar i anglo caa
si MelekEribiMg tiRé Prés)é?@ﬁw%htiHH,' l‘yER:'aﬁy, Lot Nato gﬁ[éé? Qata is
reproduced in the sane tine zone'is referre 0 as
mul Massing andithus. stagedusi transmitted-asngirepri¥sddbit steeamns. The

o BRASg iBb aE ud 153  Rueorf a5 i,
s ande RRYLISREAd H PR, wHiGH'aFd ﬁﬁi@o%g%iﬁﬁaﬁ%ﬁ clip

bit streams. The preSent invention uses
1§ s gougspongds @  widepditlei set VOR calitwihichiis 3, unitaofca secord in a

I j I .\Whi It f .
repeohinttiR! BYRLAY shEhaMEIGR. 3R 2! GeRiaubist poe e

. , 0 i
conyent L onal VD a6 s Pean: o8 ESCLAREHE dhcba RGC cell as
Pl aghPWh IR fHC. ivelich are bBits et rpiaductiondota DVDy to a
PGCI program and a PGCl cell as

More particularly, according to the present invention, an AV stream

20 s recorded in units of clips in contiguous areas of an information storage
medium. Typically, the AV stream is also compressed and recorded to
reduce the size of the AV stream. When reproducing a recorded clip,
characteristics of the clip recorded in each clip, are used to interpret the
compressed video object data. The clip characteristics or clip

25 information contains the audio and video attributes of each clip, and an
entry point map with information regarding the position of entry points
that can be randomly accessed. In the case of the motion picture expert
groups (MPEG) video compression technique, an entry point is
positioned at an [ picture that is intra coded. The entry point map is
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shown in FIG 6, which are units of reproduction in a
DVD. More particularly, according to the present
WO poogisdsen, an AV stream 20 is recorded in unP@BEK&R003/002106
clips in contiguous areas of an information storage
medi um Typically, the AV streamis al so conpressed
and recorded to reduce the size of the AV stream
When reproducing a recorded clip, characteristics of
t he roRinly usarbddeng arineasearchi of dedectingstbd gosition ef gutatat a

t he ress vid obj ect dat The clip
charpa{%a% “%‘me&g""aﬁ a&félr a’é%@ﬁﬁ@@ﬁlﬂm on contains the
audi o and video attri but es of each clip, and an entry

poi nt MeFI@ 48 musfcr@tésameor@utmghw Afohb S mawst %ﬁla‘y|tem
entry{ points that can be randonml'y accessed:

cas&lipfinforaatien, atd pichipuaccasstipgrto angambpdm(emtm)tha inkeation.

3OSl BFIETL S e PR EE RS Lol dBRREERR 1n an
map mmrri:éth@s&QQéé PIEBUS d¥ebrdifg 49 ¥ PrekRpt inRntibY, a

used durjng a tine search of detecting the posi tion of

dat PI¢elity ofi?lavdsisarerfderedi nd Rlpyldst ermArisempoae ot @i purality
Fl Gofﬁaw{éntﬂét r@b%%/lt:pn?liﬁ t%té B0t n"’ofga[“c"lgyq ghd 48%“ st

a Playltem ©cli or na

to auartﬂmﬂmdy Imhmateé stdrting Iamgffhlslﬂhg tlﬁmegfffeéptdﬁgxctlt@n in a clip.
FIG 13, the Playlist is asic unit of reproduction.
1Pn a;ﬂl‘ ?n?ll?r'f?g% T’élﬁogt'%f'"ﬁﬁ torgasindetect? desiied dortinn of a clip.

pres Pfé?elhﬁfféﬁb'd%ﬁa sfruBlurs BhitrécOfdire d ggéltléﬁsspf‘{n%ltl -gngle data

stored. A PlayLi st conprises one or

Pl awili beslesgriedwithaafdrense td theaaq:mﬂpem‘ylrtg dmvﬂhg@,

and nore particul arly, indi cates starting and ]
finishin ction in clip. 10 Thus, |
clip inf ﬁnﬂafﬁq & digdiam %reé%*é‘?rl%“%i%?@@fé“aa {eapingnit and
por "aIJQmpmfg poigit irPa chb"ﬁlveétfbﬁrﬁ eéoco?dlﬂétté‘ aﬁtérrlﬁéﬂih?erﬁ'?ﬁthe
recordi posi tions of multi-angle data w e _
1§es OFeIRY iyantion ef Betargag tt@ FiGiel 4 dfc nﬁuar@prageluihsamdetgebject

Fl Gdaila4af§s gh ah @ afIt ons HE b? t

j unpi ng un| rP&‘ D 219G g2 ¢ chin iR
accdndﬂécgln&@amu@ﬁ@%ﬁ jﬂﬁigﬁncg)unltd"ﬁnd fHe SaRERPpoint of each
i nvention. Referrln to , 1f a clipTepresents

vi dé8npipgdt 'a&@&e%ta jampineepeing  &aghduapingppiat deodtes a
the pBt i 2230 AR Rr adhBfhet'dridid, She point being a starting or

20  destination point when jumping in from or out to a clip for a different
angle during reproduction of the certain clip, respectively. Therefore, a
clip jumping point links the clips to another angle data. According to an
aspect of the invention, a jumping point is an entry point. However, for
seamless data reproduction, typically, all entry points are not always set

25  as jumping points, because an entry point is formed at intervals of about
0.5 seconds.

FIG. 15 is a diagram illustrating a plurality of linked angle data
clips for multi-angle data reproduction of the clips, according to an
embodiment of the present invention. As shown in FIG. 15, assuming

30 that a plurality of clips with an equivalent number of jumping points are
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divided into a plurality of junping units and the
starting point of each junping unit is called a

WO vpiosg§7Ppoi nt . Each junping point denotes a POUI/RR2000/002106
a certain clip for another angle, the point being a
starting or 20 destination point when junping in from
or out to aclip for a different angle during
reproduction of the certain clip, respectively.
Therlioked ¢o oae ariatiperj thepresgeptientligs aresetdeled inplifférent areas

vat] i mier ishegniahen t'h?&ét?ﬂuﬁ?ﬁmg%%ﬁﬁﬁ@ﬁh%g%v@r
for reprAMUCASS tiflfd.2 Ik %QQH%b%ucbboﬂlﬁ’éHM ch? I ffd Nt

points are not always set as | unpi ng poin
bec@angte dataeelip) @upog rﬂeplrosiubbtmnreﬂaa:hp; aftt@rrthalrepa:fdwhontof the
trat

15 d [ |
31 o F e aplanite i Eng e K oolsts eRd A firining gt of
dat ahé eifeIEHCEIO8 deftedtBl, WhicAor@spehds [&tﬁé’p@%{etermmed
enbodi nent of theﬁ&resent i nvention. As shown in

15, Jamping wijt, soe difeareat gipus aeprogduced énqnpﬁ"ne/\mrmwpondmg

2004 BBER b Fiend a5t Bl 3Bt Rafifuo e uaion of the

t he dlips.peptHIEe 16| fapexantlé efrivwedehdted pfce8Blin dHR@Sthe clip
and are linked to _one anot her t hrough j unpi ng points

14t tfaea dhirbangle s fitrt thastiallyi regrodusedr aélrstt@gl%m srlecteda
e pr g roftokeion %?f*%“%'@ﬁfﬁ*eee%hi‘%ﬁ%no@ﬂ%?é%ﬂﬁéﬁtﬁ%éﬁst

5 clarqgle i3 rapmc&rd:etieamm dnglenpisefedied during tiep rapredaction of
nit of the different clip I's detected,

ani dhe ElR FerdBs iRt e e éﬂléif@rthﬁrﬁ@d ahple-isirRBrasivced.
the r
Lo r\gg%@ % dl?gr% lﬁ;ﬁdtgd&)rhﬁﬁnta% é%%'ﬁg‘é&b the changlng is
1searﬂee@smedonmumsoﬂwmplpgammst| on of t he cI | ps. In
FIG 15, for exanple, arrows denote a process in which
the clip 0 § rst rtiagl.l .
repr odugﬁco 00?9 ?%?naﬂ‘?&egpﬁ% tﬁgargﬁqrgdnvﬁﬂ}qnma 1 %st'ble to

r epicedtitiowly fprbliacs Uata fréh émmférhﬁdt%naétera%e ﬁheaturﬁ while
for the first ‘angle is reproduced, an nth angle is

sel ebaagingdhe @@sttm; ofeprapiioduding apparate withinpa poedataemined
L S SR iR Sls KO Th BB 0 et aress o
2anglties infoimeatiiesrdge hedium in which random access can be carried
out. In the present invention, the changing of the position of the
reproducing apparatus is described as jumping. In general, additional
time is not required for jumping in a volatile electronic information
storage medium, such as memory. However, in the case of a
25 non-volatile information storage medium, such as an optical disc where
data is read by moving an optical pickup, additional time is required for
jumping. Also, when the speed of reading video object data from an
information storage medium is different from the speed of reproducing
the read video object data, the information storage medium requires an
30 apparatus that can compensate for the difference between the reading

and the reproducing speeds, even if data is recorded for reading and
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15 perfornmed in units of junping units. According to

an aspect of the present invention, it is possible to
w@entiopasousl y reproduce data from an i nfor nat i BET/KR2003/002106

storage nediumwhile changing the position of a

reproduci ng apparatus within a predetermned tine,

even when the data is recorded in non-continuous

di fferent areas of 20 the information storage nmedi um

i n wapwduction imcactigisniscarrabe Acgordiad todbé prégeritievention, a

o PR chp e L as e cPpptaiua IpHife Fettnugus
genggplodugigh of ehult-bABlel datd Hont SHInfGIthdth BRI

in a volatile electronic™informati on storage nedi
suchmegdiurewbilg changingdhe poaitivhef e eeprbdacifg apparatus within

3ot ARGl AL A B e BEandF arlh Ata Egeftea in
pi clop-cardiubus RifferbhtBreas of e iffEnARIn siovatRd Rtkdiym in

Al so, when the speed of read':;dg vi deo object” data from
an Whishhrangdara @ceess egre bawarried put, astwell aspravidingt he

j . ' bject data, th
bt oonersaRRR ot BnerRfich FEfe teethef b Repyslh Bngesteds.
t hatDatanead fpenaatisfofratiémetotadd aicnen f1ef pre_idifned
readi ng ,and the reprodumgr:tg)s eeds, even If data is

IPec&PaRY i$ Blored ua vifamebie r2004hesdbe gata is reproduced

PCT/ 0 : ' ] [ reas.

ncednt e bl BurhBRAEUE kaldind) ool AYIHE speBgR the

buf data readisg i$f impr?rtmt iiz'ppajreattclolpr%ﬂdmw'?/éﬂlom{)ﬁlt undeflsw of the
ti. t ti- e data_fromthe

P20 Rl oL GE0 Sd g L me

P0S SELA RO ABHH 5L 00PN R e 8 rocorae

16 ec @t dedriablenbibrater(¥BR)ous di fferent areas of the
informati on storage nmediumin which random access can

b ' wel | i di conpensation for
Uhe di 1 e1@nte s & ademeis Ristartshikepe SRR Aapts seduchiv
Dat furhidg dridoanbaffer BAAKITRY mMARI-SARE FiRIRGréEM @ondwithout a

predeternined lo speed is stored in a video object
buf PHS@RFCOREAT tta @ncrimbodiment of Brrupresent inyentioe.  As shown

buT hieF 16,0, Wil s BLARIR AR hit GPU) 18'detdthihds wiliea

20 range that allows the video object data stored in the video object buffer
to be reproduced seamlessly when jumping to a clip of video object data
for a different angle, and reproduction of the next jumping unit for the
different angle starts prior to the occurrence of buffer underflow. As
shown in FIG. 14, a JPU is obtained by dividing the angle data clip. In

25 the case of a reproducing apparatus that requires additional time for
jumping to a jumping point for a different angle, the size of the jumping
unit is determined by the following condition, assuming that the longest
jump time is T_JUMP, the speed of reading data is V_R, and the speed
of reproducing video object datais V_O:

30 Jumping Unit Size >V_R*V_O*T_JUMP/(V_R-V_0)... (1)
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data reading is inportant in order to prevent overflow
or underflow of the video object buffer. The use of
wWo bw4wsaded obj ect buffer enables seamnl ess repPCHE&R106/002106

of the data even if video object data is recorded 15
at a variable bit rate (VBR). FIG 16 is a diagram of
a relationship between angle data clip junping and a
buffer enabling nulti-angle video reproduction w thout
a pause,Alaaclypitially the size afrebvidecmbiedbuffiee npats

nv As shown in FIG 16, the size of each

n‘gﬁ %N'Gﬂrt (JPU) is determned within a 20 range
that all ows the video object data stored in the video

obj ect buffer tRufigr SiganBYHaLD sqaMAIS! Y. V(Q)en
jumping to a clip of video object data for

di fferentri@nglyes adlidgrapPors datd Stfudird bea %Luétwm 89
unit for the different angle starts prior to

dcc uwlérﬁml@strugﬁur@raqmewng toan emsbodiment of therl(ésemﬂ

25" et SheFaiptotto, 17 linar duu b ordoialiiems win

addig semaintial seudtare ahdlﬁﬁlefrglé BIo@kJF‘JQS@térﬁ vﬂﬂi é”mlflﬁ-rangle
di fferent anih@ the size unit is

ng
det SIWCHER- b ﬁ@gf%blp@m@'lf@ahaompﬂﬁesas@umhngoﬁlﬂlavltems

s bR adi
Ejgf é;lo%géﬁﬁﬂnjgl{ [{)HFQI S)@f r}sﬂg ree%'ﬁ]@ﬂ%?%gl' y é i eo of
10bj dlo¢: adgleablosk Pdlted), chiyrohe Playlidm ShereorisepRducédivhen
LI 0 WO 2004/ 036579

Paﬁwyﬁrfwagéawaso Algg, ;siu(%,l)amtbe repreduictien ef the angle
iy Yo BgieRt Ghble g 15 BEsaibRl b BbRGinFiic BlayReffor the

dat &hahged angte wémahelamgle blbchnRidwltem,Samwréprodu@hg the
o e PSR kP, SEARHT Phu bl i
1Bl Ubiddid }ﬁaOé tlﬁ’é Qéhfe%ﬁgﬂ’f' 6ff?'eanﬁ‘)oﬁi%ﬂHﬁ ‘ﬁf’r\@' l\ﬁéfej%r’ti&ﬂarly, in

and an angl e bl ock Playltem
st r ldGut &, clipse tigligh éldeslgnatexyby ée cenmctiwﬁ’layltems of the

pl ur t ens toa ralit
o B A S o B ERR e BB W botdovious
areas. In other words, clips 2 through 4 are respectlvely recorded in the
recording areas, in the same manner as the clips designated by the
20  Playltems not belonging to the angle block Playltem (i.e., clips 1 and 5).

However, clips 2 through 4 include the jumping point information.

Hereinafter, three types of jumping point data structures in clip
information will be described with reference to the accompanying
drawings. FIG. 18 is a diagram of a data structure of jumping points in a

25 clip for an angle, according to a first embodiment of the present invention.
Referring to FIG. 18, clip information further includes a jumping point
map, in addition to the general information and entry point map of the
PGC or the MPEG standard. Jump point information contained in the
jumping point map is closely related to video object data. Therefore, the
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o the angle block Playltem only one Playltemthereof

i's reproduced when reproducing the PlayList. Al so,
waleoimspsthe reproduction of the angle bl ock PPEI/KR698/002106

angl e change i s possible by selecting the Playltem of

the changed angle fromthe angle block Playltem and

reproducing the selected Playltem In general,

Pl ayl tems, which constitute an angle is block, have

t he j¢mpind poigt infamatiepris inadudexhint clipeinfdvbragion data and

[ LV ed FLG 17 i 2. th h 4
v ah sl FuSmabn SoeRB SR e
bl ock Pl ayltem are not interleaved but are recorded in

cont i guous FI@r $8sthelgenetd1fifonRaEsH of tHPSiRinkdhRsh dntains
are respectively recorded in the recording areas, In

t he tRefrilomdne énforaatians cli ps designated by the 20
Pl ayl tems not bel onging to the angle block Playltem

i.e., cli idn aNfnBar: o .t he.ough 4
|gncl ude tﬁ%&f'é?rpi ngé%)%ivﬁ{é?%¥ﬁ%%§i'¢fﬁﬁngué? éfenafter,
three types of junping point data structures in clip

i nf or mat +&PMapl sthe_address betdrtingt dddreée vetheeentey pbiat map,
acconpanyi rawings. FIG 18 is a diagramof a data
o* ¢ SERGRBUE o Bl HaTRer o 1 Tepchng byl of thercliprinformation

angkis, according to a first enbodi nent of the present
invention. Referring to FIG 18, clip information

further includes a junping point map, in addition to
t he gener dPMaf_starktadsiiess starting addoess oftiye jumpirtepoint map,

GC.,, Q d. J i i nf ' :
ot Bt 4 aCetae By 8 13l b Rh rBRLBle 65 Padity oF thesslin
t o infdenatidy fiiel tahevallleesteirngp dthR 2ddrdts 2004 Areméednat
PCT/ KR2003/ 002106 unpi ng point information is

i ncthfiglp Fetateditp th‘hjpﬁﬁ iiernoatianefile ianat fosremglaldata and the clip
ddiyhj i i an. i ip. ln FIG 18,
£ he bk BBt pbieft b lohSIBRIAD e infting polt e

contains the following information: 5 -
ver si on- n@iibfo: ateritaitesoban AVodirear fifeoraratedan thé lckp -

EPMap start address: starting address of the entry
IDoi H&mﬁ’&%,'on_ﬁﬁdi cated by a byte number fromthe

| eadi ng byte of the clip information file.
In FIG. 18, the entry point map of the clip information contains

information regarding the time and position of an entry point that can be
randomly accessed. The jumping point map of the clip information
contains information regarding jumping points through which an angle

20  data clip can be virtually connected to clips of different angles.
According to an aspect of the present invention, jump manager
information included in the jumping point map indicates the number of
jumping points, and the number of jumping point information entries
follow the jump manager information. The jumping point information is

25 used to detect the positions of the respective jumping points and the
starting positions in the related angle data clips. According to an aspect
of the invention, the jumping point information is expressed with bytes or

the number of sectors. Also, if the video object data is coded as an

22



- JPMap_start_address: starting address of the junping
point map, (o which is indicated by a byte nunber

w0 e@a08dseo | eadi ng byte of the clip informati oPCT/KR2003/002106
I f the value of JPMap_start_address is O, it nmeans
that the clip related to the clip information file is
not for angle data and the clip does not contain
i nformati on regardi ng the junping point map. -
Cl i pMREG transpdrbstream phceordinyg tetareaspdat be tHeeinabation,Ghe
the clip. 15 inforrrat{',on file In FIG 18, the entrg
PO ﬁ?s%%ﬁ'VSfJU'F‘Ré’QcFP?'B infarpation; is g xpeassgr ygth the number of

i nf ouPRG-P8 gRUafdi ng the time and position of an
entry point F{hat can be randomy accessed. The

junmpi ng point map of the clip informati on contains

i nf or mat iFdG. 1€ dha diagiaimuein dgtapstrudtsre: dirjomgingypoints ara clip

310 7R el b Rui 2 Bt nd nourmeRL SERE RreSefintention.
pr es¥he daty efttibiare of tHauRRIAY Bbints Bf ﬁrGTBltg'nig@stkétgb Wihehiry

in the junping point map indicates the number o
j umPeHY P ePBtaIniRg junring ebetrinformatiopi nherefore, the data

i nf ' j I he j e .

1 SEBEB AR, o AL S TEDBES! ey

t o deditivhat Sigageotel stothedlnp®y p&iBPRFbINYSdr! MASWentioned
oints and the  starting positions in the rel ated _

1§ngla Oyas When Visleo oRieeld@tadp eedechusing disne-space n@mpreszds'on,

L SOEh FBMEES BT SO B BBy R i

vi deanddipeccesmeatry pombdesly awoaporafiny\MfeAR4HEB T the entry
PCT/ KR2003/ 00 10?\ MPEG transg_ort stream accordi ng'lto
an BQE&&‘%PS WhEREAN SRty PRiBt acissasea {YroRinguRinta ghe

' b ' | r W th the nunber of
PO 'E]grr_}%ﬂb%fé?hbﬁ!?n ISeadR r%éér%%g.

packets. FIG 19 Is a diagramof a data
structure of junping points in aclip 5 for_an angl e,
laccordi nﬁ'@-o?éllss%d@gdamrﬁf@jdater&trlmturelmjtmnpwpoints in a clip

inventio The data . .structure of. the j in jnts,.

1 BB BB 8 LR RSt o REDREeE efgon

j unpi ARG 20, MclidéPthegtiihg pOIRE fffemeatid6r &?%ﬁhat form an

structure of FIG_ 19 is advantageous in that it does

not apglgleek tgeg, FIG. 17). The jumping point map information structure
is a separate data structure from the clip information structure. The

20 jumping point map information includes jump manager information that

indicates the number of clips forming the angle block and the number of
jumping points present in a clip, and jumping point information for the
respective clips that sequentially follows the jump manager information.
The jumping point map information structure enables the position of a

25 desired angle to be easily detected.

FIG. 21 is a diagram of an example PlayList with Playltems that
form an angle block, according to an embodiment of the present
invention. Referring to FIG. 21, each Playltem information contains
general Playltem information and angle block information. The angle

30 block information basically specifies whether the Playltem forms an

23



addi ti onal space to store the junping point

informati on. As nentioned i o above, when vi deo object
wa@l210a/03@&7c0ded usi ng tinme-space conpressi on, BUDKRa®3/002106

MPEG a junping point should be set to an entry point

which is a random access entry point. By

i ncorporating information into the entry point map as

to whether an entry point acts as a junping point, the

j um@ingle bloickRtaylteon. | Bypicaly] ther Iélegttdms fofrhingl 4a aB@leitdock

d f.a d f ~
o1 | e RaRug il gPeSreie PG roerckiiefon a e Blamish Sdeast

t he d?fe%@étebrp{ tdrRfrom e F|a?ite?n% foFMﬁ@‘éiﬁ%ng@eblock is
j unmpi n%ggm nt ormatlon 0 i ps that forman angle

bl odRpicskiced FI @Jrlng’}epm_dact]lmnpi afPlapdiemd imiqe angle block
Pr o BBy mROhF Bl EembprSind R Aadie Pckspey Henipduced.

poi nt map information includes j unp manager

I nf or mat iRIG, 22 a didytaredesxdnisleRIFNEstsPivhidh @r@ units of
formng the angle block and the nunber of ju

ng
poi rﬁ?@roﬁlﬂé‘él%t or ﬂlffgr@mamgl%md Refﬁmnggtodﬂﬁ]f& the respective

soqiianisintifde pinalb FAR 6 Sy fint R q single,angle, which

The doumilfogn mn amgmblmdknf Thasis QachSPlayLism@n%@Ebh%to an
t he poiqjt IF&& of .a 25 desired angl e to be easi

et &0 &3 812 diagiagy %fgarhﬁx@npbﬂql’l@ybﬁbwéh FF?(Iaylmer@ts that
I
o' BTSRRI Jiel kR e PR ot s LR Bl o,

FI Gacmrdlmmaeraybddanenhébhh&mreemtODWIaldm Agestevan in FIG.
Pl ay] tem| and a ebl ck information. The
g8 SECh PRI doDPIRE PoRleS ey asiacRengie e,

t he

pcw“E*R‘%‘%'(%‘?o‘%‘E%’"?d%&?@%@%ﬁ%%tgﬁ%m mption g pot form an
15 he anghyblpekns deemawgsmeﬂe@s @nkdngld or ahan@esqaﬂgiesabl y

d f the PlayList, at
| cadpatg et s s fPRRUBRAy | e
form ng an angle block, is reproduced. During

r epr oducincedrdig ﬂea,yr‘eta@m indehiitsh, etk ®f Bl @Rk récord
Pl ayl tem  anot her Pl a({gt em form ng the angl e bl ock may

be €epsiidticgmulti-angle gatajate seenrdge Amcontigyquepreas of an
Pl aydebthStio Slofahhiadiith! Su@hping points inserted in the record units

20  interface to the record units of different angles, and information regarding
the jumping points is stored as additional information (i.e., the clip
characteristics or the clip information). Next, information regarding units
of reproduction corresponding to the units of record is stored as
multi-angle information (i.e., the PlayLists and the Playltems).

25 A reproducing apparatus according to the present invention
reproduces multi-angle data and has the following advantages:

First, when an angle data is being reproduces and if the angle is
changed, multi-angle data can be read from contiguous areas of an

information storage medium and the data read can be reproduced
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reproduction, for different angles. Referring to FIG
22, the respective PlayLists include a single

webayhsesne or Playltens for a single angle, whiREI/K&003/002106
not forman angle block. That is, each PlaylLi st
corresponds to an to angle. FIG 23 is a diagramof an
exanpl e Pl ayLi st with Playltens that do not form an
angl e block (i.e., the PlayList includes a single
Pl awqrélnypuslaccﬁnaiusrgnubr aﬂglerdbtajrsrmdeh dlaisrmgrﬁwepsmenﬁethod

ach Pl a

on Bt heling N BlE dle gl THbte PRGNty i henigtarleaving
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information do not forman 1 user
sel g@ndingausiygerroduce Hataytas aair@rgde a

rel ated/ correspondi ng angle PlayList is reproduced.

cordin S ts of. a.data .
Pocord " Sadbf ARl S 4 SfrectP, cbrfiin B point
c ontrmf@maﬂomlﬁser@blwlconnﬁcﬁbﬁ% lvﬁiéosdlfjés’l%tﬁﬁ‘gr HRdther
Junpln p nts inserted in the record units 20

i nt Fhangerandiesiatian instant winen eepsaducingvidso abject

f r
Iag dl‘l{a{?%ﬁr‘%rloé‘cu %‘;ﬂ rr%t Onh%h@gr‘o@@k@%ﬁ&ir&ﬁ% feprodufiedh8%ideo
charobjectidata farshecutreat ahglp to af mextedrmping. pdiexand then
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has the fldlindywmhgnaduitirangie infofnatian isweeordsd iargplarality of

mal £2etF Thar GG EERaERfon ot B RS bl polong
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L ne s3pEFIE Aube! PRONERPIE L 86 e curen
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J UNBhgR RO5Mwn in FIG. 22, when a user wants to change angles during

20 reproduction of a PlayList, a PlayList for a changed angle is detected and
reproduced.

A recording apparatus according to the present invention records
multi-angle data as clips and includes clip information regarding jumping
points, and records units of reproduction linked to the data records on an

25 information storage medium. A recording apparatus according to an
embodiment of the present invention determines the sizes of jumping
units, which are divided portion of a clip, based on a reading speed V_R
of a reproducing apparatus, a jumping time T_JUMP, and the highest bit
rate V_O of video object data (see Equations (1) and (2)). Next, the

30  determined sizes of jumping units are converted into reproduction time.
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i nformati on that enables connection to video object
data for another angle. To change angles at an

WO ptasts7mwhen reproduci ng vi deo object data fPBPCT/KR2003/002106
current angle, the reproduci ng apparatus reproduces
the video object data for the current angle to a next
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18at 8lip y¥ernmfion, thereby Prowding(ctip)charaoteristidse 30
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PCT/ Kmo%ﬁﬂd@?@at'ﬂﬁiﬁ%ﬁ@ @e‘%‘?ser%cﬂaat whick form
codmilt-anletduth, isandat@dasierstol®t. ! For ilRhRES, RPRyE Rk
to pe larger than or the same as the reproduction

ti mcludieg Blagippicermgspancing fot iespaetive elipstofanuitipleoangles
obj Rhalahy iRkfhg HEMBIAFIAR W Bne another (i.e., angle block

20 Playltem). Otherwise, a single PlayList may correspond to a single
angle.

FIGS. 24 through 26 are diagrams illustrating structure of an
information storage medium storing multi-angle data and reproduction
from the information storage medium, according to another embodiment

25  of the present invention. According to an aspect of the invention, the
information storage medium has a data structure in which video object
data for a multi-angle is recorded in units of clips and all entry points

formed in the clips are set as jumping points.
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In general, a random access point is the starting

point of a group of 5 pictures (GOPs) in time-space
weomwposessd on codi ng, such as MPEG and in caseCDKR2003/002106

MPEG the junping points are set to the entry points.

Thus, wth MPEG each junping unit conprises a

plurality of GOPs. Also, typically, junping points

are forned in the sane reproduction tine zone of each
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the information storage nedium according to another
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formati on storage

medr T peVinasapeo b e efifenn O Secang B bdecond and
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X\Pegld% ct"@a@%%gh’&n 08 g\g@g ng/d SE @&lga ! gg AR
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cli an entry point of the ClIF cl osest to

cur |ng points urlng angle changing, all images in the GOPs are
required to be formed of a closed GOP that are encoded only using

20 images in a related GOP.

In a recording medium data structure in which all the entry points
are jumping points, additional information regarding jumping points is not
required. However, in such a data structuré, underflow of a reproducing
buffer is likely to be caused when the reproducing apparatus jumps to an

25 entry point in order to change angles. Therefore, according to an aspect
of the invention, to prevent the reproducing apparatus from jumping to an
entry point in a certain section of an information storage medium during
or right after jumping, no jumping sections are provided as shown in FIG.
25. Sections where jumping is not allowed is called a no-jumping block

30 (NJB).
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reproduction position, junps to the entry point of a

clip for the changed 5 angle, which correspond to the
weponp3qod nt of the reproduced clip, and reprPdUER2003/002106

the clip for the changed angle after the entry point

of the clip for the changed angle. Here, typically,

all entry points for all angles are forned in clips

in the sane tine zone. In other words, as shown in
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an_2 ntry poi nt
TthélPU%é déé?%'cmf%g to an aspect of the invention,

to prevent the reproducing apparatus fromjunping to
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storage nediumduring  or Tight  after 'jUnpi g
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no- falleping bl ock 30 (NJB). 27 WD 2004/ 036579

PCT/ KR2003/ 002106 Referring to FIG 26, a change of

angl es i s not aléut?f\g?%ii@@} ;UEO *T_JUMP ... (4)

Industrial Applicability

20 As described above, according to the present invention, video
object data for multi-angle data is divided into predetermined units (i.e.,
clips and jumping units thereof) and recorded in contiguous areas of an
information storage medium without using the interleaving method.

More particularly, if a “clip” of the present invention corresponds to the

25  prior art VOB as a data record unit, in the present invention, in case of
multi-angle data, the “clip” is recorded in contiguous areas on the storage
medium. In contrast to the present invention, in the prior art, in case of
multi-angle data, cells of the VOB are recorded according to the

interleave method or, for example, on alternate areas in the storage
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anmount of data contained in a buffer right after data
reproduction or the junping of a reproducing
wW@ppanatses i s | ess than the anount B of data. PEEK&2003/002106
the anmbunt B of data is the lowest limt of data
anmount that allows 5 seamn ess reproduction of inmages
for a junping tinme JUMP T. When the reproduction of
i mages i s continuous while exceeding the length of an
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is @éweexwﬁ@agttbe seByentigaal bt§|rat@vunmgnmmﬁaob®n 8i (mnmre)ssed
> V3 %H,]UI\/P . (4) Industrial Applicability 20 As
descrlsbe above, accordi ng to the present inventi on

ect dat di vi d

[t .- |
?”n?gopr egja e?l?ﬁ\f?e 'irbfaa‘urf"ﬁl '@%ng?e S?Fa}@%ﬁl ng @Hg,rﬁﬁroducmg
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informati on storage nmedi um w thout using t
i nt éecrder/rpraduersiare implempated uﬁmgnsbtkwaré aad/bu: lcopiputing

o YORREE S Por ORI T8 LSRR B B

| nventbatied imaeRtectof andrelreprodigbeoflatniultitdiyle hiaP” s
recorded in contiguous areas on the storage nmnedi um

I n EQRFOLHSEN, ﬁadtawer%esg@rrﬂrogfﬁr@meddﬁ record iesejyedtinput

St o gz aRle, 1O by BARER 5% on AR Rt feotpSe

f or needioml a&ccoodingltb einea atLﬂatl-ang@Sdata stiveture of g inveBtivie
2004/ 036579 P%[/ KR2003/ 002106 nediumin case of two

angM¥e parieiany.ian infagmagion Alergegimediym contrgls a muiti -angle

data reproducing apparatus by having a data structure including at least
one clip object for each angle, each clip being a data record unit of the

20 multi-angle data for an angle. Each angle clip is divided into
predetermined jumping units at jumping points and each is recorded in
contiguous areas of the information storage medium. Using the clip
jumping points as a link among the contiguously recorded angle clips
provides efficient random access for reading the multi-angle data for

25 angle change. Therefore, the present invention provides an information
storage medium recording apparatus, comprising a programmed
computer processor dividing data of muitiple angles into respective
predetermined angle units (each angle unit comprising at least two or
more data cells) designated with jumping points used to link the

30 predetermined angle units of the multi-angle data and recording each
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present invention, the |layout of a data area for
multi-angle data is easy to control and nmanage by an
W@pio03d579 ecor di ng and reproduci ng appar at us, PENER2003/002106
random access is easy to perform thereby efficiently
5 recording/reading nulti-angle data (i.e., fewer
optical pickup position novenents than the
conventional multi-angle data recording/reading) and
ext éngdeigrmirecangle nnitinelLdioigtthe dgarapingnpdinisinzeatigosus
co bit stream, The abqve descri bed
rmFﬁr-géi§?H‘%S‘§‘%W3&E’6‘r%?ﬁ?§edﬂegwbr oducing io
processes of the present invention as enbodied in a
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usi%% sof tware and/ or conputing ardware. For
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dat?h f%@g1any ource,t¥pe, on an information storage

i éﬁHFngF&qHN@Qﬂﬁti-angle data structure of
the invention. More particularly, an information
storage nediumcontrols a nulti-angle data
reproduci ng apparatus by having a data structure
including at least one clip object for each angl e,
each clip being a data record unit of the 20
mul ti-angle data for an angle. Each angle clip is
divided into predetermned junping units at junping
poi nts and each is recorded in contiguous areas of
the informati on storage nedium Using the clip
junmping points as a |ink anong the contiguously
recorded angle clips provides efficient random access
for reading the multi-angle data for 25 angl e change.
Therefore, the present invention provides an
informati on storage nmedi um recordi ng appar at us,
conprising a progranmed conputer processor dividing
data of nmultiple angles into respective predeterm ned
angle units (each angle unit conprising at |east two
or nore data cells) designated with junping points
used to link the 30 predeterm ned angle units of the
mul ti-angl e data and recordi ng each 29
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WD 2004/ 036579 PCT/ KR2003/ 002106 predeterm ned angl e
unit including the junping points in contiguous areas
w@Rootthassrnf or mati on storage nedi um Al t hough aPE¢BWR2003/002106

enbodi nents of the present invention have been shown

and described, it would be appreciated by those

skilled in the art 5 that changes nay be nade in these
enbodi ments wi thout departing from the principles and

spi MWhabis daimeadigent i on, the scope of which is defined

in the ¢lains, and their ui valents. 30 V . i
2004/ 036579 PEY) 1@?&'68?39060‘3%&?@9 RIS anfﬁﬁ%\@wltl@ﬂgb video
AN iohfut iiata cR0fer EBA Vi
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east one,recor clip . far each angle, each.cli .
%)ei ng a ilf?asgpﬂgiea%rtdgdrc@egplae%q,h 98@'_@036&" clip bﬁ&\gaa unit of
for sadatangterd oMaded Bbjatt dg@aFbr BAGNGId,P for a certain
angle is recorded in contlfguous aréas of the

0

i nf or nat vB1ereincatderstianeg clim for e certaimanglefis recarded in
t ' f ' in the ,.vid bj ect
ot SORTo IR Hae orSnd et EG e PR o Commr ng

poi nts that are access points for continuously
reproducing a_clip for a different angle; and

19ddi ti on& i nfltveriaioramatios §igrapa gnedien efrglainy 1pwhatein the

15 3; Br@(” ' i.um of claim?2,
whe?gjlen t gwﬁt%‘é’j %%brﬁf%'?ﬂggﬁ%{'ﬁ%ﬁ ormati on cont ai ni ng
the addi tiploallity off jompitd points tedace ageddsepdintsfongontinuously
points. 20. 4. The, infgrmation storage medi um of claim
3, VERIPdPGIngfeclin W@r(ﬁ&?ﬁe@ﬁapg@éﬁaﬂng t he j unpi ng
oints s it i ' | o L 0g poi nt
o the ot aiohaFhRiridtBnRahaidng Bsfiafibing BORISS, Ro
1Iglip

3. The information storage medium of claim 2, wherein the
clips contain clip information containing the additional information

regarding the jumping points.

20 4, The information storage medium of claim 3, wherein the
information regarding the jumping points specify starting points to each
jumping point of the clip and is stored in a table format in the clip
information.

25 5. The information storage medium of claim 3, wherein the
clip information contains information regarding clip entry points that are
randomly accessible, and the information regarding the jumping points is
added to the entry point information and specifies whether an entry point
is a jJumping point.

30
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information. 25 5. The information storage nmedi um of
claim3, wherein the clip information contains

W0 ndoaos&Er? on regarding clip entry points that BCEKR2003/002106
randoml y accessible, and the information regarding the
jumping points is added to the entry point _
i nformati on and specifies whether an entry point is a
j unpi ng point. 30 31 WO 2004/036579 PCT/ KR2003/ 002106
6. The i i or mathednfamatiagestoragieumediuntbbclaind 2, whereinrthe

e ! : et sl .
o e BfiorL raerdfia e ivabing Rodis i Eamontyand
at |e@itlonN§ réddrle®in teaMbdsoPLIRFbf Biatviddd bbgefc? Bata for

respective angles, and information regardi ng po I ons

of tthe respaséipe enples. Podﬂmfﬁghgti%mrggardir?glmait@mﬁthee
[ ' ' . . .he. conmon I ng,
o1 REsneaRE MABhlg bos i Ihg Ko IPS i S el Ganteined

of ¢h dewdmmurejuriping pemit infefia®in.t he j unping points

and a di stance between adjacent junping 1o points are
determ ned such that the clips are continuously

Fepr oductron oftenicRHATBn 4G AqR HRERARALIERT or biesh

poi positions cifi éineg jungpih @oirtts aatina distreestiveen adjacent jumping
reproduction of the clip for the certain angle. 15 é

%$he PPH”#% PR fPisRMinest sy thad thaelirs anegontinuouslyrepipduced

oo B Bt 4Rl changlis pEHEof 3 ABANC TSt 8 certein,

of EhgleRtlpyatiajwnping pointdodettbraging the cenaih iangle during

regar di nitfs of reproductiqn, apd information
regé%ﬁoﬂgc 13The %‘IeLﬁ“QﬁBf&eo‘Ferﬁ% 3P| tens forming an

angl e block as information 20 regarding a plurality of

angles is recorded. 9. The information storage medi um
19f clai m81, f Uhelieformatiopsicragg medifiorofetlaion 1y wheraih ng

P amf&r‘?nngtioanngegglr&% iF’cléﬁtearﬁs EBE&E&%RE to respective clips and
PlayLists comprising a plurality of the Playltems are recorded as
information regarding units of reproduction, and information regarding
the plurality of the Playltems forming an angle block as information

20 regarding a plurality of angles is recorded.

9. The information storage medium of claim 1, further
comprising:
information regarding Playltems and PlayLists as information
25  regarding units of reproduction, wherein the respective PlayLists
comprising a plurality of the Playltems are recorded to correspond to the
respective angles, and the respective Playltems are recorded to

correspond to the respective clips for the respective angles.
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25 regarding units of reproduction, wherein the

respective PlayLists conprising a plurality of the
web@ylsesns are recorded to correspond to the PCT/KR2003/002106

respective angles, and the respective Playltens are

recorded to correspond to the respective clips for

the respective angles. 32 WO 2004/ 036579

PCT/ KR2003/ 002106 10. The informati on storage medi um

of clai mH). whidresinforathtioni stordgei médlurmbf olaimeégaviiéreia a

certa IS added to each Pla 5 11. The
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ent rmaﬂggnts are set as junping points. 12. The

i nformati on storage nmedi umof claim1l, wherein a
section of the clipis deterrri ned where jun'pi ng to
ntry po i o.al vved and  a

ecti on :/aﬁtefel nmf mﬂt'ﬁa 3 %ra%tmﬁﬁilpm,\gﬂgl % whereln all

det egntiynRsinigidrBisat as ipRpRgtgiatsan underflow of a
buffer is not caused. 13." The information storage

medi um of claim 12, wherein the clip information

cont ai ns 4onf or—,#ﬁ%t,bpg}p{ag@@gs%%gﬁinqgg@gf%%@ggnv\q?r\(/evherein a

junping 1S is no

r eprsedtici b theotlipaib idetedminpd m\meréﬂ;mﬁngetarem'b;ﬁpdlats is not
apparatus that repr oduces data recorded on

1Pnt Gllrgedandse langge ohine sestion W\Wﬁr@rthﬁummpumgmtaildwed is
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vi deo obj ect data for an angle and the cli ps

separ at eI recorded in contiguous areas,
respecti v 3%6 %rﬁ@t'eﬂﬁﬁ%ﬁelrﬂ‘f"@lﬁ'%@f ‘%Jﬁ'm f18r whereln the

contjip Hﬁéﬁhé(tldr?%ﬁg%' lﬂﬂnrﬁﬁa‘ﬁbh ﬁ’e@érgﬁ#jfﬁge{% C&B?\n\lglﬂtﬁjﬁjumpmg

t he appar at us, onpri si ng

1ang Il%n@ﬂ alm\gechm@tzﬁtea daép recm‘udmtlorecpxraftbrcju mpiridie
detected angle clips stored in the contiguous areas
of the information storage nedium 15. The apparatus

0; cl ai ma4, N}? &del\Jhd aéﬁ‘%laﬁjfﬂh'a%esd}?aﬁcé’s deaur{eﬁbf&éﬂ on
8. V%ng;f'oﬂ%a? ng1 r;’cosrage rrlle(:dlurlnnlnIvs(/:fﬁclge multi- anlgloen\?ldeo o%jelclsc)iiata is

recorded in units of clips for each angle, each clip being a unit of a data

20 record of video object data for an angle and the clips separately recorded
in contiguous areas, and the respective angle clips contain information
for continuously reproducing a clip of a different angle, the apparatus,
comprising:

a detector detecting the angle clips; and
25 a reproducer reproducing the detected angle clips stored in the

contiguous areas of the information storage medium.

15.  The apparatus of claim 14, wherein the angle clips have a
plurality of jumping points, which indicate positions in clips divided by
30 same reproduction time as the information for continuously reproducing

the different angles to be continuously reproduced, and information

33



30 sane reproduction tine as the information for

continuously reproducing the different angles to be
w@ooviiosasous| y reproduced, and informati on 33 VELT/KR2003/002106

2004/ 036579 PCT/ KR2003/ 002106 regardi ng the junping

points is recorded as additional information on the

i nformati on storage nmedi um, wherein the detector

detects a first clip for an angle in the conti guous

ar easgardindithe johpimgpoinits &t recegizdrasiadditiondl idfreeitisnan the

certain j in 5 poi.nt in the clip, the reproducer
repﬂ%@ﬂ@@ﬁggﬁ?grﬁg?é’?echpmp WhereHe certain j unping

point in ' kMR, o & t; d
i p for hoSEldcd ddet.a IS B TGPANGIE i e cinBRRAR
poi rareasof the istaroadiool stpragermedipondnd gletexts hecertsin pimping
0 jun i.n%?go"ﬁt inthe first clip when change of

3ng|pé) i Gfred during the first clip

r epr oducith®feprdBdcé N prEiicRAUAB i q i ﬁgmqi
clip for the _%har]ged g?lgl e rtﬁstflﬁ%%ggntgiqgﬁgﬁggg‘rjga 0

t he Foitdn fee fiesh cip.or age nmedi um 15 16. The apparat us

of claim eyn _the angle clips _contai cli

i nf or mat iﬂi?? d@@ﬁéﬁi #}ﬁ@tstehée%mﬂ T’C||polﬁ’éla qq]@gﬁﬁeﬁq%% from a

r egdyetediad jlpingyantie tR@isetsnd alifslcoResstidRg 8 the certain
detects the information regarding junping points from

0 he J&Mpindi paivk indhe dinst chip wilen ahangepplangles issrequiredduring
16, [ [ jpon regarding the junping

poi %ﬁgﬂgsgé:ﬁﬁ’%&s?f’g?ﬁﬁsﬂ?”&& nts to each junping point

of each ati@ eprbdycerireprriticey ehey secdrtl £l firahédhangéd angle
table format in the cl |€) information of each angle

cl i ! thgepndigyous@areas et they Infymatignesioraggsvadiypbn t he
first clip junping point 25 table, that the junping

poi nts of other angle clips, which are recorded at a
1sane poi 6. i n Thetaiparaius dflotaint iﬁ,rwlam@irethhé ém@eglips contain
respectively, are connected, to one another, ang

det Gl IEARN Bontelnig e ﬁg‘#'ﬁ@%a'dr_ﬁfwmétwﬂ iregarding the
bR RS SEind it HERCRGRALCLS the ifBFmbtish FARERE

jumping points from the clip information.

bei
ang

20 17.  The apparatus of claim 16, wherein the information
regarding the jumping points specify starting points to each jumping point
of each angle clip, respectively, and is stored in a table format in the clip
information of each angle clip, wherein

the detector estimates, based upon the first clip jumping point

25  table, that the jumping points of other angle clips, which are recorded at
a same point in a table in the other angle clips, respectively, are
connected to one another, and detects connected jumping points of the
first clip being reproduced and the second clip for the changed angle,
and
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and 34 WO 2004/ 036579 PCT/ KR2003/ 002106 the

reproducer reproduces the second clip for the changed
wanghe3aEro t he detected changed angl e junping pRCTIKR2003/002106

when changi ng angles during reproduction of the first

clip. 5 18. The apparatus of claim16, wherein the

clip information contains information regarding entry

points that are randomy accessible, and the

addi t i ondheireproduaer mpro@gmsﬁeg%badjo?pﬂbm@ap?iawgedi@ng
dd h int i.nformati.o 0 specify
e b el e BB R RSO B Shdda ance

wherciring ke pidtictieh @F s fiksjigat es, based upon the clip
information, that the junping points of the angle

clips, which are recorded at the sarred posi tion afht he
ntry poi i ' .coppnected.t g one ano I,
3nd tet odts cotfteamt el aRperreasin e Hifimgragion
cl i montaAnslirfbenatint mh%?%%m@&hﬁﬂ érlésraﬁHoHTs‘?a%cessible,

detected junping points._ en angl es are chariged.
19, andng, tigng Inferreatiomiegsrding dhe jumping puintistis added to

recorSRnry pepateRbAon KBhasihethBy pielREh SR acint iy
posijumping pdint, nhereispect i ve j unpi ng points 20 of

' I | i is sequentially contained in a
1Pabi o 1 ol ERlRFanRStheaiRRdp S aT KRR nfaatient tho the

wher ahBi ikt the: €0 | [

o D i O b g PR Ds, WA BB bR AnB el
conpestitiod gsulinpi ergrypuoint isforaration; hee c@piauied & one another,
reprogu s the an%% Cli g‘s at, %he detected junping 25
poi A GHSGR GORAEFEddmping,Rein SHPPRY the angleatlipsdando.
The appa otRic i ; .
cont al ne Ty doy G Pletogd b S b EASoE R pfingpgints
1§ anwhenangtesers thangedand t he j unpi ng poi nt _
information is added to the entry point information 30
and the junping point information specifies all the

entry ponpts Fhetdpparatus of claim 15, wherein the additional
information regarding jumping points is commonly recorded in the angle
clips and information regarding positions of the respective jumping points
20  of respective angle clips is sequentially contained in a table format in the
common jumping point information, wherein
the detector reads the common jumping point information
regarding the angle clips, and detects connected jumping points, and
the reproducer reproduces the angle clips at the detected jumping
25 points of the angle clips when angles are changed.

20.  The apparatus of claim 15, wherein each angle clip
contains information regarding eritry points that are randomly accessible,
and the jumping point information is added to the entry point information

30 and the jumping point information specifies all the entry points as the
jumping points, wherein
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junmpi ng points, wherein 35 WD 2004/ 036579
PCT/ KR2003/ 002106 the detector detects connected
WO eovpiotg7poi nts of the angle clips at the det et BER2003/002106
junmpi ng points based on the entry point informtion
when changing angles. 5 21. The apparatus of claim
20, wherein the detector determ nes a section of an
angle clip where junping is not allowed right after
repr oducttﬁeMGwctohéef@btqmame@fedsjunjupjn@ipo'g]ts afithe angle clips at

Chat N PO WTERG e cased SRLihaanlbkgpint Brergietppnhen

appajh@hgmgcﬁngqég_i m 21, wherein section informtion
regardi ng the section where junping is not allowed

right after reproduction of the clip or after junping
i.s added 4.0 t e Qi i nfornmation, and the

det ect or 2to'llét ect’® 5'%@3@&‘%@%%83‘&6%6%@% defec e
secidetermings areyotion of b ahgle ENSWRBRA[LMBIAG S nbt AldWed right

wherein positions of the Tespective junping points
and aited repredustion phherclipgrafiaijunping, agd detemiseaadength of

S0t SRRt Uil T Pnd BRI 0% BRI BUpRLY

reproduction of 20 a clip for a certain angle, and the
reproducer. continuously reproduces the angle clips,.
fhen a uzeér i nhR aPRaTaBIsAClaiRbALavRergimsectep information
co ' et f oA I ' L unpi ng
poi R RN AR MR o R BIrEHSTRE G e bRt Aty
; eprephaciuction ahthe Giprmcbftérﬁ@mﬁi@iedeIMdltaﬂbié entlyipint

rom.a junpin int .in the chapged angle clip.
cor PEZEBARH b egiathop ABlsEbuectn - Bep adgeetiens fom the
] UMBkBBoPRHfOtimatih, The apparatus of claim 14, wherein
information regarding Playltens corresponding to the

1pespective clips or a portion of one clip and _
7 o O S R Sl L ELSLLeTP LS
r eprahective urhpingSbin il Hd B bilstih & B&@%Rn adjacent jumping
points are determined such that the angle clips are continuously
reproduced without pause when changing angles during reproduction of
20  aclip for a certain angle, and the reproducer continuously reproduces
the angle clips, when a user inputs an angle change signal, by
completing reprbduction of a current clip to a jumping point closest to a
position of the current clip reproduction and reproducing a changed |
angle clip from a jumping point in the changed angle clip corresponding
25  to the previous current angle clip jumping point.

24.  The apparatus of claim 14, wherein information regarding
Playltems corresponding to the respective clips or a portion of one clip
and PlayLists comprising a plurality of the Playltems is recorded as

30 information regarding units of reproduction in the information storage
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36 WD 2004/ 036579 PCT/ KR2003/ 002106 medium and the

information regarding the plurality of Playltens form
waeosasghe bl ock for a plurality of angl es, WhRCEKR2000602106

reproducer reproduces one of the plurality of

Playltens which formthe angle bl ock, and reproduces

anot her of Playltens which form5 the angle bl ock when

change of angles is required. 25. The apparatus of any

one rogédishaiansl the, infoneation regdrdingathiequiuraliboei Plagiiems form an

orded as information

| I ; ;
rP LS%?%EIO%B%PF §%§+L'"a t&?ﬂféﬁg[&%‘?m’erggch Pl ayl t em

COr r eSpPORHS réfroR@esr FEpPedddsVshd 6f %%I?aa‘ﬁiy of ﬂ%gﬁgmtshvghich

i ndicates one angle clip or a portio ereof
r esjedn ithe appleyhipek,ansoigprodiioes angther el Playltedstwidch form

Pl a are recorded to.correspond to the
Peséh‘%%ﬁg!se élﬂfjf(@er\/ﬁj@ngfarpftaﬁlglgse%r%%'&%‘?' reproduces a
Pl ayLi st corresponding to a desired angle. 15 26. The

apparatus of claim25, wherein each PlayList further _
cont ai ns 4f orkha aRRArARIETIEMERE ebelaiap dAdwhgreimfifermation

. 3 ' lti- | .
o aSSOAEREL PlehAsRRERIR b IS B RRIGE e b et
i n winite fof rempdaoction esehi Blay e @ifssponi8 € aBBR Fespttive
conprising: a programmed computer processor recordi

oJffo . . ng
IPes 38618 GiIP and dulicaisp ere anglecliner aeoptian theseefngndshen

uni [ i r I on

ot or S oG ARy LR SRR A S BB, g SRUER L8 faPhaed
t he to 26rreapomanéd trmwrapecw@amgidé,mhwetmo?t Iusi ng «';m
interl eayj ng nethod. 28. The apparatus of claim 27, )
wher ei n Q%QFQSPQWQF OQERs A @Eybf%@eg%pomcéegﬁqg desired
pl U%gié.y of junping points in each angle clip and
records information regarding the plurality of junping
Ipoints, in 30 addition to the video object data for

the r esp%%t. ! Vel’h%nacgpeasfétu%noq cla?ir% 25, wherein each PlayList further

contains information regarding a corresponding angle.

27.  Arecording apparatus that records multi-angle video object
20 data on an information storage medium in which random access is
performed, the apparatus comprising:
a programmed computer processor recording respective video
object data for respective angles in units of clips in contiguous areas of
the information storage medium, thereby recording the angle clips in the

25  information storage medium without using an interleaving method.

28.  The apparatus of claim 27, wherein the programmed
computer processor records a plurality of jumping points in each angle
clip and records information regarding the plurality of jumping points, in

30  addition to the video object data for the respective angles, and
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WD 2004/ 036579 PCT/ KR2003/ 002106 conti nuously
reproduces a different angle clip according to the

WO vpios§79 poi nts as | inks anong the angl e cli pRCT/R&2003/002106
The apparatus of claim 28, wherein the programed 5
conmput er processor records clip information in the
clips in addition to the video object data, each clip
being a unit of a data record and the clip
i nf momiintuously oepraduses balifferbat angleatiprazgardihg o thejumping
jumpi ng points. 30. The apparatus of claim?29, wherein
t he F]q'fﬂ»ai%d"ﬁ@iarmomg;t %Qﬁigré{'i)%n specifies starting
poi nts to each junping point of each clip. 31. The
apparatus of claim 28, wherein the programred
conput er 28 ocedwoapparatusdsf aiaitr 98 poherein tifeoprtarmmedd

ccsbnief ERR=SHidecRs CiunREmaliRin e lRslnsitan to the
Lo WiRcbjelt aalbadti b BBNGANUAP of 8 UatRtEcot FritGhe dip

respective entry points are’junping points
appaifermstien centaing the, infamenation regardprgitpesomgming points.
comput er processor records entry points in the clips
that are randomly 20 accessible, and sets all the

entry poi3® s ahe dgpdratiiei aTEIAA 29 Swheddin tHeGuARNRY Bbing
of c¢laim 32, wherein the pr anmed conputer

" g £ -o r . . "
1Br oé’@‘@gﬁaﬂ%ﬁ@eﬁfi%§teétlrsgs@@mgﬂnt0cﬁacm@mpnng;pwméloéeach clip.
junmping is not allowed right after reproduction of
the clip or after junping and a I ength 25 of the

section 81t hi The appagetushtclaiRdzs fisyrent the ﬂ}i\i&%kﬂﬁn{e‘é
not caus 34. The apparatus of claim 33, erein

d.
t he CRPBUMGIRROGESRYTBERISE antydeajalinfaraadiondn the elipartaganding

so” 3o e oTr SR ED AR PREb IR 3t e Bhoih SRR
lappinfarrogtiat tacthai ent@Bpoinhiaf@rationeoindigatznmBeethe thait er
processor. co npl(c%gr ecords the junping point

i nf SPFRAGIYG E5FTY RATIS @6 BEMPIRIRGIMSC| ip in a table

format, the common junpi ng poi nt

32.  The apparatus of claim 28, wherein the programmed
computer processor records entry points in the clips that are randomly

20  accessible, and sets all the entry points as the jumping points.

33.  The apparatus of claim 32, wherein the programmed
computer processor determines a section of the clip where jumping is not
allowed right after reproduction of the clip or after jumping and a length

25 of the section within a range that underflow of a buffer is not caused.

34.  The apparatus of claim 33, wherein the programmed
computer processor records information regarding the section where
jumping is not allowed.

30
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i nformati on sequentially containing information

regardi ng position of the 5 junping points of each
w@baiop/03¢374 he table. 36. The apparatus of cl ai "fP@BKR2003/002106

wherein the programmed conputer processor determ nes

and records positions of the junping points and a

di stance between adj acent junping points such that the

io clips are continuously reproduced when changing a

posi tion 3 refreoapparatss mﬁclamcﬁﬁlwhermgieepmgrammeda

t f h th rtain, an
r epr@%ﬁg%ar%ﬁg%wc anﬁpn?yor,ecg%s rJ%'Iﬁ\pl'Fga @qngln#gr;ngtlon of
The tpaRAPSIHEad ciff Al dadife f#ﬂfe{jc}?ﬂ#%ﬁd&ﬁm?@é@ﬁ@ﬂ?ﬂomﬁ

conput er ?rocessor recor ds
Pl aynfosmation 68%@@@“&Q@@talnlngeeﬁmematloe regandingapasition of the

St AP RRIRROTRARAR el ROY o0t oavcti on. and

records information regarding the plurality of the
Playltenms forming an angle block as information
regar di ng6a pITl!ﬂ%@ﬁ)Ft%fa@fS @frgi;alesZB,z@h@@m theepragpamanads

of @oﬂ*\ 318 rofl écﬁj letor lrs rd TRHESt the jumping
proces r BOGF a2 %gs &Yk BRI
Pl aydourst*sand% disfa)fc@sﬂietweeh%dbnﬂwmﬁlhgfpdﬁts such that the
reprcﬁducu on, .the respective PlayLists conprisi n? a

u

181 urcPs 8ye 6PNtiNUOUS|VREPrRAHCesoVReR FBARDING a pRsition o
o PEBIGBNCH 8 ertliPa0 808 s KSuRAR pe oy ghanoing e

r es gedhinvanglagiugag r@ﬁrodﬁb&orapbﬁfeatllpsfo@fch@ teitain3dhgle.
wherein the programmed conputer processor adds
additional information regarding a certain 30 angle

to the r %?PeCWh\éead:ﬂfgﬁcL?%f%la@?ZMﬁ@rgﬂ ?’or agéramgmed

PCT/ KR2003/ 002106 mation s
16f cbaiputdSpronbssariracotue infompiatign pegardmgﬂPlawttemsac h

A8 BB T T e Wt Bl ihads g Bty of
;gﬁg}ﬁgﬁyu@mdoaﬁ fredrmh SticHelicRfalding infts © FEbrBduEforfaind records
information regarding the plurality of the Playltems forming an angle

block as information regarding a plurality of angles.
20
38.  The apparatus of claim 28, wherein the programmed
computer processor records information regarding Playltems and
PlayLists as information regarding units of reproduction, the respective
PlayLists comprising a plurality of the Playltems correspond to the
25  respective angles, the respective Playltems corresponding to the

respective clips for the respective angles.

39.  The apparatus of claim 38, wherein the programmed
computer processor adds additional information regarding a certain

30 angle to the respective PlayLists.
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5 Junping Unit Size >V R* VO* T-JUW/ (V_R -

V.O where V _Ris a reading speed of a reproducing
wa@ppanatses, V Ois a speed of reproducing thePCT/KR2003/002106

mul ti-angl e video object data, and T -JUWP is a

| ongest junp time, and a size of the buffer is

determ ned according to the equation: 10 Buffer Size

(B) > V-0 * T JUW. 41. The information storage nmedi um

of cl ai m4B1, \itheriefarmation m'egetmedidmliefrmigneﬂwvdh@g@hhhe

of the section where junping is, not allowed according

Lo Mefgmads.dMae SakBARgIe sir ints bisTing Uats, nd -

T _JUWP | 4 Fi : j ' d of

377 epr odas g ok PHRE U ta BievanEcf BRC oW BP

r epirephoduatipn heffenibtdetamghed acdemirabfcean edastion:and T

-JUMP is a longest junp tinme. 20 42. An infornmation

st or age nddimping BeitrSirac \a_pmar\a__t@:sg,_\mgmg KV_L}RGZV_BO)
rogrammed co er progessor diyiding data © _
i e ol e Where Vel (o Bty seeed of b fRIBCURROrRRpagAiyse V_O is
uni [ ' ' L ' j t ;
ot et eea ATabRIIidM el HIRL ARG BN ) 2T IR s
and arlesgestijuygpdimne, grckedet er m ned angl e unit incl udi ng
: ) . . i of i |

| nfof . POTES b egibriSAEIATIRSY S4@Tingdp dfif gauation:

aratus of claim42, erein the j i n 30 points
1@?& de each angl enBH%?r edB) anpi g’J QM?’- and 40 WD
2004/ 036579 PCT/ KR2003/ 002106 a size of the junping

units to prevent an underflow of a reproduction buffer
i s det er #il ned Thedofogmation starage mediumrof claiondi ngherein the

SpedaST detelsminmad rpotbis deelod Whars RraBideh S0t afwed
rﬁﬂﬁ/g@@ﬁi@dé}eeq&&ﬁdmangl e video object data, and T
- is

15 Jumping Unit Size >V_R*V_O*T_JUMP/(V_R-V_0O)
where V_R is a reading speed of a reproducing apparatus, V_O is
a speed of reproducing the multi-angle video object data, and T_JUMP is
a longest jump time.

20 42.  An information storage medium recording apparatus,
comprising:

a programmed computer processor dividing data of multiple
angles into respective predetermined angle units designated with
jumping points used to link the predetermined angle units of the

25 multi-angle data and recording each predetermined angle unit including
the jumping points in contiguous areas of the information storage
medium.

43.  The recording apparatus of claim 42, wherein the jumping
30  points divide each angle unit into jumping units, and
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a longest junp tine, and a size of the buffer is
determ ned according to the equation: Buffer Size (B)
WO 20840865797 - JUVP. 41 PCT/KR2003/002106

a size of the jumping units to prevent an underflow of a
reproduction buffer is determined according to an equation:
Jumping Unit Size >V_R*V_O*T_JUMP/(V_R-V_O)
where V_R is a reading speed of a reproducing apparatus, V_O is
5 aspeed of reproducing the multi-angle video object data, and T_JUMP is
a longest jump time, and
a size of the buffer is determined according to the equation:

Buffer Size (B) > V_O * T_JUMP.
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