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The present invention relates to an infornation

storage nedium wth a structure for nmulti-angle data,
and recording and reproduci ng apparatuses therefor.
Background Art 10 A digital versatile disc (DVD) is a
representative exanple of conventional informtion
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recorded. The nulti-angle data is recorded on a DVD
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into predetermned units and the units are

alternately recorded. is Hereinafter, a video

(1 nchedhnigape@did as the case may be) data structure

of a DVD, which is a conventional nultinedia storage

nedi um el pr@éeabmeunb@a relates ttm@nammﬁm a@rage medium
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di vi ngaﬂaﬁ(ﬁﬁagﬁth\ér@@e manager (VI\/G) area and a
plurality of video title 20 set (V T S) areas,

Information regarding video titles (i.e., video title
rel ated data) and nenu information for the video

titl Backgreustidyed in the VMG area, and video title
data is stored in the plurality of VTS areas In
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of the VI\/G area. Referring to FIG 2, the VI area
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area ontalrnrng vi

obj ette ummfamrmtelrn@tena@abcﬂemg the video title menus,
and a VM3 backup area. 1 Each of the VM3d area, the

ovever . HRETAHLTuE HPL G HONYEHE CxFo s FoenEnes) 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 (VMGl) 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.



area is optional, such that in some cases, the VOBS
area may not be .formed in the VMG area. Each V1 S
area contains the title data, which is a unit of
reproduction, and video object information YOBS. A
plurality of titles may be recorded or a VIS area.
FIG 3 is a diagramof a conventional data structure
of the VF S area. Referring to FIG 3, video title set
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FIG 5, the command for determ ning the PGC to be

sel ebEddOdneR Y@ PNt i dlesl daigyregerduoied in a DVD.

Control ling the sequence of reproduction is referred

to as naV| i, [ c ;
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titl ta recor
tﬁeqﬁlerarcrﬁcal structure In general, a 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



accordi ng the conventional nulti-angle data recording L AR,
and reproduang 5 method. Referring to FIG 6, the

PUG conprises PGC informati on (PGCl) and the video

title set VOBS conprising the title data records. The
PGCi contains a pre-command that includes a navigation
command, a post-conmand, and a plurality of program

i nformati on. The pre-comand is executed before
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OB cell which is the most baSIC unlt of a data record. In particular, the
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 reproducﬂon 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



FIG 8 is a diagramof a conventional data structure 1 7 ;\‘

of video title set VOBs and cells in which

mul ti-angl e support is not applied. 5 Referring to
FIG 8, the VOBs are sequentially stored and recorded
in contiguous bl ocks of an information storage

medi um the contiguous block being a contiguous
recordi ng space. However, as shown in FIG 9, when
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bi t streddvreArardeulpdpridéultis arfliegraphef @ cooveriicnal data

o Btyrei® 08 el o R ehfaMp e R Q¥ ol Re @By psino
dur it irtthealdt @ ntetho@duRticding &t F QI reaatist ub\eumdee the

to theep05|t|on of data for the chan%d angle. '
ext SRME BRSPAYGHAN tigei sTaRABITHNOddRTR oL AR Eecoryie rr@/vary

IS 3cHbRAAD tHe! YpLARY Bnpression 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 VL 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
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junping to ILW data for a selected angle Itk viewof {9 APR 2007

cells, according to the conventional nulti-angle data
reprodUC|ng “Referring to HG 10, evenif a user

i ssues a command to change angles at a certain tinme 5
during reproduction of ILVU data, the subsequent i mage
data can be reproduced w thout pause for a seam ess
change, This is acconplished by first conpleting the
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t he reprotiucamgbethdat@areri 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



is not continuously recorded in cont cuous areas of 1 7 AR U0¢
the DVD. Thus, .for continuous reproduction of data

for an angle, conventionally, a reproducing apparatus

is required to nove the optical pickup position many
times to read the data, in particular, if a

reproduci ng apparatus 5 reproduces data from an
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di fferent angles to be continuously reproduced, and
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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.



contains clip information that is additional
information regarding the clip, and the clip

i nformati on contains information regarding the Junping
poi nts. According to an aspect of the invention, the
addi tional information regarding each junping point
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junmping point of the clip and is stored in a table
format in e h ko Palalt dj . -
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pl urtBeictips ef thei wgEe efiect 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



According to an_aspect of the invention, information 12 APR 20Uf

r egar di ng PIayLIens and Pl ayLists are recorded as
information regarding units of reproduction, and the
information regardi ng respective PiayLists are

recorded to correspond to the respective angles, the
respective Playltens corresponding to the respective
clips and each PlayList having a plurality of
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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



apparatus conprising, a detector that detects the
related clips, and reads s and reproduces the detected
related ,,lips in contiguous areas of the information
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obj ect data. According to an aspect of the invention,
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certapfect HAR Ng poi nt when change of angles is

required during the clip reproduction, to reproduce

mul ti-angl e video object data. 20 According to, an
aspect of Acherding/eran aspedtiné thespeontiov,gheiviteo olgbregata for

dat : t al lip,inf ti t hat id
ada TeaeP e et Take PR himmd ot eaenaping
the vigeorbjatidesa frrifdrbat £hd|Bs td Bé%ﬁﬁﬁtﬂ&fbé)i/ geoqrﬁggced,

addi tional information regarding the junpin
t he 2@@paratinloryatien tegrjdingehadanpingrzdinisris oecmtiedon the

i e i o fromthe. clip.inf ti.

' oar ittt ToRgeRfbabh 2R i AFkY il updd Brolige o
i nvelihisi dips divigeddg isbh@@Pr@duﬁi@mw@ﬁhe @0arAlL89eddiRg and
] unpi n olLnts covers In or_rratlon f_roma startlng

pOi rﬁep?(éfﬁ‘%ﬁ Jindg #iyapslierd the cenégususprans of $hes indoraation
| j Jeingk e i '
oy SRR by By R e 5 B ek pgin an
cl i pspradlucing &oothehelimidrta crangled drfi@fiothe jadgindg snal

j unpi n oint information of the clip recorded at .

br o ATSPR G tPORSEPERS JHAIRHEPPIRbNEEN &NaNEB h sl is
to reReirénatlngs ﬁmisigﬁpﬁfép‘%o&ﬁlﬂiowW%%ﬁ&&ééimhﬂgn&%' ES

of a clip, whic
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

9
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bei ng reproduced and of a clip for a changed angl e,
and reproduces these clips at the detected junping
poi nts, respectively, when changing t angles during
reproduction of the clip. According to an aspect of
the invention, the clip information contains
information regarding entry points that can be
randonly accessed, and the information regarding the

h
| nf or ROt g ol BrBShoh B bOSISR ninB3li roe pommaoted to
act sold aﬂ:@tm @etbuiRth8 @oPAkbied thﬁ)lﬁ’@ﬁéfn% Hﬁa %ﬁb'\ﬁﬁl‘bﬁ?s
that the ju ng points of the

nul thJe'Bﬁg'EBFCE%#PQd angeoflaupln fog apfdwngadﬁr@glﬁaamd)mproduces

h
ece it 15 SRR oRE L PR B0 reraing

tshe @r@@gcinadgjr@mﬂ@tjngtldswbﬂtrﬁa clgnd reproduces clips at
the detected Junping points when angl es are changed.

15 Accorg{%\ng to an aspect of the invention, the
addi t i onal* CEHEBEHREANAEPaE Ghilte tyentien, thapilingnisomatien

i £ AR AL G eF Pl B4R bl

i nf crarassed, ancé’gwadfd’nma:tm rpgsrd:m?ﬂw@funﬁ;ﬁlﬁg]pdﬂﬁé added to
p0| s of each C%I p is sequentl al contalned in a

t abl RS (G RYERO H2EBRBITPRGIRD I’ﬁﬁﬂﬂwte‘@ﬁﬁ?ﬂcﬁﬁfﬁt p@nt acts

thhe 20, t gad t
1i nf or mai i oﬁ{n?eﬁgﬁa?t{jl ngé%‘?gf}eﬁ’é&&?%@ﬂ%*eﬁuqﬁ?fﬁgu gh@ Iagapgmts of

r epribelwfips éur thdebutimotndater tealjroppbp@intdhittmatbasecbrded
upon conmon

Do st R TR AP T BBy Bot v RuRBlnG: 3 chwestasho one
angl#stiasedehanged. coeeetdt Pu%ﬁlﬁg ?;c‘nr%pe?r?d r roBD@es CI,?S at

i nvention, the positions of respective |
poi b defrrted mmﬁlagmlmtmna@@pa@athﬁngpd ng p0| nts
are determ ned such that. the clips are contiguously

reproduc%&oo\‘%‘.‘hb&?&’ pa%%?eg;o R @p?@ | nglaangh?igﬂgwnif&%aticn

f eproduction o

appas@irding W]QWp@M@lstﬂn@ngﬁﬁfntém@@tlﬁ t38 v:o%%%tﬁect
chan%e si gnal | eting reproduction of the clip

to CRE Ui %%f%@ pdw.amy @l @ipeder poglepeapdiia indprmastion
Dk PRI PR LB B, 8 vy
pr exooisned in a table format in the common jumping point information, the
20 apparatus reads the common jumping point information regarding clips
for a multi-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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junmpi ng point. According to an aspect of the

i nvention, information regarding Playlterns and

Pl ayLists is recorded as information regarding units
of reproduction, and information regarding a
plurality of Pla;%fenis, which forman angle bl ock,
is recorded as information regarding Playlterns for a
plurality of angles, each Playltemindicates the clip

or a ' eof., .the. respective Playlte ;
corr gﬁ%éé@?%@@?@ﬁ@?é@ﬁ@@@i MGqr besspglqg}/r@at@ﬁﬁe previous
Pl ayjurapingadimg a plurality of Playltens, the

appar atus reproduces one of 10 the plurality of

Pl ayi tems which formthe angle block to reproduce the
pl ur al i t yASEOMIRg/ia agspeci ddhafiylentiBnoisikornaatpn regarding

: t . t.h 19l e bl ogck .
ohel HiEMEAN PR Y S PRe Ryl Rpaih T B anits o
as peetprotiuttive), iandeniar@ation MEGAARIG 8plurbRIVTEIBAtems, which

Playltems and PlaylLists is recorded as infornation
r egafAMha" @RPtesbIgEk.is reegsrled @stintonmadian eghraina Blayltems for a

i ndi |.L I on: of ,..a t he

rospBi g opragCeStn Pl Mt A pieE8a rlfy teeor,

r espee iespectvegPleyltetrisecorespentingetoRhaykgsive clips and each

corr Ssgln,totagres ective clips, and the

respg%gfﬁ heving|a Blusaliy o6 Playbiedisalthe pperratiajarredsces one of
e i . ondi 0

A PR R B (e Y ShalB A BRI Cftne

i nvepluraity oeREyltPheydfi the dngtd hieck, aonteiroduted anoe on

carbAuREs™ SR bR LR SRR PR Wegureo.
angl e. The present invention may al so be achieved by a

recor di ngaAcaRamgabum A8Rct BaY BigeAlbA |infRRH80oM 1889 ding
obj ect data on an information 25 storage mediumin
whi cRlayBaaeransciRleybistals neeopeadsar imkermatioe reppatiag usits of

i . ! #
B elepradlbuBor 58] ERLIERS Bt LERR o Poltet Brerasy: and
i N coetregpetised?|adisisBf arehecolddlian ikric@Posit ob age rdBRictve

by di vi di n% the vi deo ob{ect data in units of It _
cl i pANdlendne eerasiing RIAKians gerpppending 19 Braveasipentive clips,

St or AQPHEEESHE WL PRYLists HSVE pital it GPIERYEAY MBI atus

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

1



Acc

ording to an aspect of the invention, the apparatus &

creates a plurality of junping points and information

reg
add
ang
poi

ang

arding the plurality of junping points, in

ition to the video object data for the respective

l es, on the information storage nedium the junping
nts enabling video object data for different

| es to be continuously reproduced. According to an
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e TR SRRy e o S
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cli
i nv
to

that can
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durgin @ poings,do rwdaitivadoithe aidd ¢lsbtieddtarforthe lespetere

p i rllforma I on Qfag.or di n%&éo an. aspect of the _
qieh, Ot He Ry aalensstieesrasdiae the j4rpping ReiRtEsnawling

R AbBjeRb Hiva RRIdFerl k@Be' ' '

(R ke BF er L RS 1o Re cBRRA o ddl Bk Blfed.

nt information to the entry point information to

i ndi cat e Afstriigy toexpesndol ef te inyeplomttse appasstus 262ates clip

Ju

i nv
woul
i nf
seq
pos

tabl e [ ormbrifRAgLAl 0 PoPRARRES Olnd gl AkeIS O

t he apparatus

' Acgording ,to an_.aspect aof th .
S LG R it L L) S
tHeigNghis dabaldte réqutiaing thBelid yMREtieRicBhtaining the
ormation, the common junping point information
iRtnaliey regaising Wenympiopaits.on regardi ng t he
ition of the junmping points of 25 each clip in a

termnes and rec of

t he ijfonpatign povetssingonchatibe rdystdanre sbeting @ointadjcaes Nimping
| unE)i ?{8 goi nSﬂs,. sucg that the clips are conti nuousldy.

r epPEYICEF2CT LN eRd dhaRyn g9 PR taRErnREAN 6F contained in a

15 ek GE IR Altha difTPbRgaRgy Nt for the change of

angl

ang
app

20

25

es during reproduction of a clip for a certain
l e. According to an aspect of the invention, the
ar at ud\acetdngddo an aspect of the invention, the apparatus records the

clip information to contain 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
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

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

12



i nformation regarding Playiterns and Pl ayLists as
information regarding 5 units of reproduction, and
records information regarding a plurality of |,

Pl ayl tens, which forman angle block, as information
regarding a plurality of angles, the respective

Pl ayitens corresponding to the respective clips, and
each PlayList having a plurality of Piayliens.

Accopg " [ nvention,. the appar at
Fecor e st ARSI of B IBh f R ik BB R e
Pl aythsnge abahgibedueihgesproegatich 60a dipifbsa @brtain angle.
reproduction; and records the respective Playitens to
correspon/q\ to the respective clips, the respective

Pl ayl t ems"CERIN ML [N PRBEE @ tihe Ve8Pt theeannarpisisaaeprds

t he -V [ j ral. j :
Pl ay! { e g s PRI aRE PR SR o Rynspesting
the apifaohtapsoduldion, addirecadalinfonfatiomtégrdinggapdiy af

certaj n,angl et he respective PlayLists that are :
r eco?&é’geﬁ%’ W&b@ﬁw gdlerfiosle sisdptarpatign gegarding a plurality
Bri eff £§ 1Pkl : | Lar . .

ot her B B B a2t P ol gy 6 B s,
wi | | aibdeene Rlaylestdmyareapluaalty mbRéayleads | y appr eci at ed
from the follow ng description of the enbodi nents

ken, 0 OISR ST o

st r uafdineatioh rAgEMing PlaykemsFAta Pyl idtsiakidbesiafo i
convent i onal dgt a s% r ucyfr’ture of a \yll MG ar ea; EI Gnsregardmg

i || udtisaRfeepepdisiioenandredordathe respective Blayttemsvios

. ' - | f itle linked
o TopreErinads the HIEHEE i BHER Bl e fusiterts | e
conweimtdspoalingeioi thé resgt@ivealips bRE Qﬁ@ir@%jecti!l@ FrhfBist8 having
udi

illustrates an exanple of a title incl ng a
pl urdaPl ity of Plawdieas. pccs, according to the
mul ti-angle data recording; FIG 6 illustrates a

gonvent i onalordiahao Shf Mgt 8¢ Ak | |
the convent iocgnla%} AT aﬁgﬁfeﬁ&a{ﬁ\égf@cnd}@%%gbg'lr}aglg%ggds
r epregdiitsinagjinformation regarding a certain angle to the 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;
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FIG 7 illustrates a conventional data structure of an | AN LUUT

angle block, FIG 3 illustrates a convent,  onal data
structure of VOBs and cells that are units of a
record when nmulti-angle viewing is applied; FIG 9
illustrates angle data that is alternately recorded
using, a to conventional interleaving nethod; FIG 10
illustrates junping to data for a selected angle in

view of @l sy arqer dhnd, |é@fa°tm%"[ﬁ£‘lppﬁ 2 plugality of linked

mul ti-angl e data repro ucin
comRﬁCanad:oKdiatgatosmeunthfemgﬁﬁ daif ecortihgn contai ned
in a vi de}p ect bit streamhaving interleaved units
(1 L) s'Qﬂ&JHHU%TEﬁtG%ﬁgJO@V%ﬂUOfﬁ'@a a pirugius of atfsCa
con | nt ai ned
" EREDHANG (o M EoiGHEPL Stk ah L Mo BN
anglrepr;odﬁlcﬁig 13 is a diagramof a reI ationship a3 gong

Pl ayL Pl ayl t I f t d I
oo a1 Tt roREemtorial 6atmpirsstitssat an ange Mook
Ibgzl\igtelnojmdrcr;; Fﬁléu%ﬁtéiagﬁﬁbé%cﬁ@ Abtfs trn?c%tf'ﬂé SWB'B% and cells
audrtlnﬂt\ﬂreem:(smi)a s&qoeramhehlrpultlamgm dlewng & agﬁphed
enbodi ne rese tlon FIG 15 is a
di agr am F:tlﬁuét’l | Yoi Q”@?lﬁi‘a %ﬁ ipltemnaied repryred wsing a

18S ebhPenticial MtkHba@ngInfetfdg2 r eproduction of the
clips, according to an enbodi nent of the present

| nvent i ofrlGFI Gillusgaies janiry tcadataf foaarsslattieédashiepin view of
bet we angle data cli .umpi ng..and a ffer |ch
onalbiis FAPnd e soBuectigBRLAR e it estrotloRg:
repr oduc ggiGwi 1 hm@tra@%%@@mﬁ%@hgl atsQrLf%ﬂJr@'H?(?rﬁiﬂgﬁﬁ%on

of the present 30 invention; rya F I's a diagram

of GoRgned iy avideocokiectbirtesan davingt ihtelearat tinitarigMe))

tr , ding to an enbodi ment of the present
1|§nvg%{au(0?an%f%gﬁ18 is a diagramof a data structure of

j unpi ng poGM B jllustrates a conventional data structure of information
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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5 according to a first enbodi nent of the present
invention; FIG 19 is a diagramof a data.structure of
jumpi ng paints; according to a second enbodi nent of
the present invention; FIG 20 is a diagram of a
data structure of junping points, according to a third
enbodi nent of the present invention; 10 FIG 21 is a

di agram of an exanple PlayList with Playltens that

f ' - ' t enbadi rnent of

the pr osente Tnsent PRt B et syl §PRETRRGR! wih o

exanpLigi-&hglglstisicalrboacdrfiihgrerin @hgbéﬁment%‘iﬁéeﬁkéz&n} 0
ST (S

an enbodi nent of the Present invention: is F
a di'dyFAHADBf an exanple PlayvList with Playltens that

do not fpoy : j an :
enbodi e Cor 2t hrein et s RHEPY oh Brifeg poinis
tshr cugbrd@igdo e fifsbgndodiniditusthabrard isldngehur e of an
i nf or mat ilgtr%stgqr age nmedium storing nulti-ange data and
r epr oductfi'6h 1928 af¢iagrenhel ¢ debr rtstore of binageg weditam
acc ' [ f 1t
invg{}r’?ibgt%.nbg%%{@ rrcggé or crlgrré‘re‘ymtgh%o%%elg? Hg{nﬁésﬁ%@i on
Ref er ence~ Il RD inawlibgramadea datadetradtlrg of fuR€ing points,

enbodi ments . of th 5 present invention, exanples of

whi AyCQFENg (¢ @stb'f‘gle@‘é)q(ﬁ“?ﬂ@fa@@dﬁﬁéﬁ%’H@e”%w ngs,
erein If r r [

O ement's | Chzononors R EXamEE Pl AW by tha

be. fowvancareke baiak, sberdngdsent embodimhemirofiie pegsesiti ng

to the fii ures. According to the present invention,
mul 1!'?"-%8 e support is enabled 30 such that angle

data is reGopeds AN Sff@{a'ﬂﬁsibqiﬂa tietgsgftanﬁ%%ﬁ{'Bngles,

using a separation tecording nethod,
i nt @ereENNGE Arehdmdimanbehiee mssewridgentinn;t i - angl e

o L j dj i ; th
13 PP ot i vaCh A S SCB i dia L 8L P BT &Vt et o
an hof furmbih englesblotiagecardhytd aPWrhBedifRiR of the present

reproduction, angle change is
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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1 n ADD 29002
acconpl i shed by dividing data for each angle into 1 2 APR 2007
junping units (JPUs), designating a start address of
~the JPUs as a junping point, and recording
i nformati on regardi ng the junping points of the
respective angle data as additional junping point
information. .According to an aspect of the
invention, if respective entry points are respective
oints, it is possible to detect junping

junpin p ) !
boi Tl hale UAPRELS Svalized hygaediding bhetreathsyfor the

i anding of th : .
et o et o pe o NgRoyh bR aEn inhrapon
enunsteragd rasditiol.| dnaing@tacepioesses! ARk 6RARE is

to respective

audi o/ vi dea (AY) streanms wi th respect

aﬁg: @&&T@%%‘%Vidﬁj\fﬁ'ﬁs&aﬁ%fqr@achfar@e indmfmpinggunits (JPUs),
info ' 8 i it o0 tion, regarding a
codeq agneana® Sar s daie SR Bvdbing GERL St

r epr seerdingninfarfrationtregardirathel jodipha) BointLHMBEYEEHOFive
time_fo re roglcgtcthn section between tinmes IN -tine
and aeﬂﬁa é‘?tﬁeﬁ’o‘? 3! reBeridntigfarmatiap ovacedrditantosan

a ithel iR -5t O ;
ol of o o o cmtof Fréelcte Bl BPIRTHE ¥bpctiugumping
and penta if ismuisatplpt detentipinipinghbirhs pesietinmi@indths

| unpj oi nt s re recorded in a table format. In the
ipor eséae:g&g"r&ﬁ\ggh?ie&?f,y RAN®i - angl e data is referred to as

z multi-angle object (e.g.. AV, video, audio, other

data) dat Rorbams sidgs@ndRlgtsiahk bhYeQdntt ctd
units corresponding to a cegrt ai ntp)rf%prnogﬁ{:étrnlcﬁgﬁ’ Hal(?ﬁr]rg!ements

ThatOfithe Rrepentinv i ndatee s thpratatss daltoavsobt ai ned
(e.g., data 16 photographed by caneras in case of

vi deo; by LYI ata. collecti devi ces
i o G SRR etet St LD O Aoyt B LotRerer adiaigspect
to tbeetphecihamngagl e data at different angles, but

can be differently created at different angles. In

oncl usi o .ypically, Itiple video object data 5
]g hat can @’% CL%ET‘CBHU%%H] fﬁléstcﬁétaé}aﬂgénf@ffﬁ@%ﬂzbrfegi, attribute
cal liefrmaivh! fegadMgh® e 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. Thatis, multi-angle data comprises data obtained (e.g., data
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and multiple content audi o, other data) that can be | /
reproduced in " the sane tinme zone is called

mul ti-angl e content, although, herein, for

simplicity, all types of Multiple data that can be
reproduced in the same tinme zone is referred tows
multi-angle data. 1o Using nulti-angle AV data as an
exanple of multi-angle data in describing the present

i ion. typically, size, of video object data i
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Typi BAEIZpNeiRgeiRvest toenmiuli-ahgle datapr essed and

recorded to reduce the size of the AV stream Wen
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ot i piRtaylrist @ndbe Faylgmoupsich MPEGhitY iofl 68H B 8IBIHS SITeR clip

techni que, gn entr oint is positioned at an |

Bi ct i SPRHSS i< A\t ¢t asdY Ol thish Isai weit peapeted in a

17 rednRbMti r | f cting. the

oSt L et MR A8, AT T Pl e

r epriddviteneerreBpand I8spddtivslyrtateRGh@ro@kat benSIP@CI cell as
d

ano P t,,a Playltern, clip.information, an
a c%“ﬁ?’“a‘*&%lﬁld}%n‘é’h% Yh '“Eﬁtﬁc?gir fpAugton fea OWidnt i on.
s Referring to FIG 13, the PlayList is a basic unit
of repr oduisriel garticdlBri@mccording to the present invention, an AV stream

20 is 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

17



i nformati on storage nedi um according to the present
invention, a plurality of PlayLists are stored. A

Pl ayLl st conprises one or a plurality of Playltenms. A
Playltemlinks to a portion of a clip, and nore
particularly, indicates starting and finishing tines
of reproduction in a clip. 10 Thus, clip information
is used to easily detect a desired portion of a clip.

of  niRa B B TabiFobT ableprinig Roa of dae o

L0 t BRARESATREN Yiha e MtA98problLGion 4 | S a diagram of
a relationship between a | un%l ng unit and a junping

point ina clip AV stream according to an enbodi nment
of the | BlQ@risiéustratay & iedatiorRéfeamong a BlayLGt, dPlayifem,

a clip represents video object data at a specific. )
gl AP RERLER, S 218, Adqfingg e sabadivhel @1 thg inention.
di vi desfelii Pt unatid ¥a9f isk WPbAGicY it P%é}d?:‘ﬁon. In an
starting point of each junping unit Is called a

j unphfymssiont stoegemmpdinpi accqrdingttodes pteserd invesitioh, an

21 antnByReBt BB bk PR, APV LR B HBrn g P oY ehralty

or aftPibglteme! i A Figylietn dhks & EBbricH &R Lo A Pmore
reproduction of the certain clip, respectively.

TherRarBedarly indicaies) daping @noldinishing tikestdfeeptacastiva in a clip.

not ker .a . Accordi.ng _t n spect qf the )
Bvent s At SERRE 0824 BRerf3BBRired naslign ef a i
for rHheaimaées Hadta JheRlNE UG RBordiNPpsatibNs ofhlul®BhEY data
pol nti are not always set 25 as junping points,

bec VI8 SCHPEHPRY Wili ieferpace & Hsdaerompareiinasavehgabout
0.5 seconds, FIG 15 is a diagramillustrating a

pluralit i ; i. Lt - e
data r epﬁ;%{;g%il%é%@tﬁﬁ{e&ﬁ%@lo%&%rﬁﬁ%eﬁJlimpﬁ%g“mt and
enb@diimaring ebirtt e aplip g&hdtréam emtdooding As ashawbobitndntGf the

15, assum.ng :0 that a plurality of clips with an ,
léquip\g%?eémm%ﬂm?@r %Pf‘?r Uﬁ@i%?lg'%p?/‘ht'%a QP%Per@S?N%é@eQ gbject
one 4a ? - " Bl
' oranne speliNe drRRPRRL bl A8 (ALSJEROHRED e olp i,

j ungivige g ditatasplatalityhef jsenming epitoand theostattimepoinh obedet

0, BT LSRG EbhBa Sl GreBia pRBPben SR,
r eppofit el aaierein Efefor another angle, the 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

18



clip to a predeterm ned junping point is conplete and
a junping unit of the different clip is detected,

whi ch corresponds to the predeterm ned |unping unit,
the different clip is reproduced fromthe
corresponding junping unit: thereby enabling

seam ess, continuous reproduction of the clips. In
FIG 15, for exanple, arrows denote a process in whi ch
the clj o for a third angle is first partial

repr @akg%o oge @npaer.dngl r@S@%CtIy@wé@@ afe rw@a@ in ﬁ@‘erent areas

Ep! %ﬂuca;rwﬂ#s& td B e St %o g@ﬁ é@hbr@ &Hﬁ Cat tﬁg% gPe

Irs e 1s repro angd

seI ec¢@odatiivn l’lg]et hén o&imrrwm;:troam;@é différbat @Iip Fﬂ figerent
the fir angl e andacI|p73rthen|tt
repr 889@9 ta Wéﬁu@‘%?&rwwﬁw & @'Wﬂth%r%@ﬂ@@on of the

angl egp 8 errétlf %ﬁ‘%&i jﬁrrﬂp%goﬁ&prﬁa%%blgjreu aé&ﬁwgm unit of

junping unr'ts. Accor aspect

i nvethia differérit ollp :qadesachéda vihdch cm@spwmjsstb)thé epsdsieafined
data. froman informati on storage nmedi umwhile
chanbig"gretp Q%E% l?fm FPrdclia i EpF edracHgompparcarigsponding

Wi t hj I

" DA BRAACHRLSH DBl R ARREE A Bul o of e
i nf oclhie.i om F$Got@der maaﬂnpm arrom/eldzalmoteaadmmmm%hlclamhe clip

hangin o e et PerRbe FRacceh Aiak ngCan palestass
i s desghd BRIredFod WTRINNSF- the '&Ii;@%l@cﬁélthlr@gﬁglb' Qrbfﬁkj fof H%Birst

is not required for junping in a volatile electronic
i nf oBnglE l@neprsﬂc;ﬁ@@earr nedingle isStalectad dweingribe réjowevetion of

I I nf
roct 116 B8 e Psf b gl =GBl B Baa s Evfediy
MoVi Vthea @Bb Bplutddh ekHimamded &i aﬁglé@ th& dh@ﬁgiang
for | urrplgf? Al so, when the spee readi ng vi

bbj eRErieERed iy NISAOT UMM weits. on storage medi um i s
different fromthe speed of reproducing the read

vi deo obj

equiros Actoiftico dif Sopdt BF IR bR Sl ABM o T ssible to

di f f evreimceubtrepeniuchelate adimngn nrafndnaﬁm Bi@pﬂg@lucachgn while
s recorded for readi.ng and

s, evep if data 19
ff;gf ieth HO%@@R PhEsBIROIHERS. aPR@E%iPaMﬂﬁl%ﬂ 8 Rrdetermined
presgnk, é\ﬂé/r?%leﬁ e aata/is%eo@eu%hoHLHJn%hubés WiiRSeASareas of

t he apparatus allow ng continuous
20 the information storage medium 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 forjumpi.ng 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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reproduction of the nulti-angle data fromthe 5 0, Arsiiui?
i nformati on storage nedium while changing the i

position of the reproduci ng apparatus within a

predeterm ned time, even when the nulti-angle data is

recorded in non-continuous different areas of the

i nformati on storage nmediumin which random access can

be carried out, as well as providing conpensation for

t he diffgrence.in t he readi ng and reproduci ng speeds.

Dat a' TRERHUFH PP NlgHEHFra ¢ £106PERT e thauptesenainvention, a
: . ! ; . : il
DT £ SRRt bue? RO 25 MhBaiaPalb RS cifilibus

buf f ezprotuctiorgot the raltieanggadigiroeaht fieforinagioh keospeed
[ in order to prevent

of the .data .reading is inportant

over me&WrBrWarU[‘?déﬁqg%W %\e R4vdion,pliibs repjticingppparatmheithin
use gf ' =1a)] ) :
oo SLerT KRR (1A Bfn B Bl RORGaRSIe FEAT Bfaroeg i

r econgdegontisuais diffeegritaipbas bi theriafeem@ViBR)stofalge m&Biuns in

a dia [am 01;j a rel ationz{%g bet ween angle data clip
jurrpWﬁbC dAA98ThUTFEEF GRS FHECHAL anEll esvraeisling

repr i i WM 1-% T t ,

mbogy poy SOH 1o TR B e 2 8P ucing:ppseds.
16, Pak waddron avdoforimatipnrsgoranetmédiB) ai s pledeeninird

 orulb e R0E &VBes Bbicehhvkerond B ewiradacerroduced
seantr@sshy bR jIRHd et dhtd r@édiﬁg,ocf,qﬁﬁcﬂ@'& ?@e%%%(cgéf e

for a different angle, and reproduction
Junpfi#a readingfisimpeiéantdn pfésréatpravgiteoverfiow sr piniderfldvo of the

t he butfer. u rflpor. .As , shown in FIG
14, OSHRPRRE B R R sRiCS T e 1
i n Zdahelesaseprotiuatidrepr GEURitAByaR MA@ Sbldat af L AUEEERied
additional time for unping to a junping point for a

di f fPeyAiabhy Pl ratend/EfR)ze of the junping unit is

determ ned by the foll ow ng condition, assum ng that

oura [ AR KO ol g o

Sbj gempiat and 8 buier eBablingumpithgndleivide® zepradieidn withut a
(e TR36: Brcalfidaamabpbaiintestiof Sre fst itenton. s shown
in FIG. 16, the size of each jumping unit (JPU) is determined within a
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_0O:

30 Jumping Unit Size > V_R*V_0* T_JUMP / (V_R-V_O) ... (1)

20



foll owing: Buffer Size (B) >V.O'T JUP... (2) FIG 17 1) APR

is a diagram of a data structure of a PlayList with a
s multi-angle structure, according to an enbodi nent of
the present invention. The PlayList of FIG 17
Includes a plurality of Playltenms wwth a sequenti al
structure and an angle block Playltemwth a

mul ti-angle structure. The angle bl ock Playltem
conpri ses lyrality, of .Playltenms corresponding to a
olural i ty ‘9For BEFEINTDE SiFegien VidER Ao UTeR mars dhae
of tdotibeingngl e bl ock Playltem only one Playltem

t hereof is reproduced when reproducing the PlayList.
Al so, during the reproduction of the angle bl ock
Playl tern, angle BHEé#igeiz<Bpodsi®I'd ByMRI ect(Png t he
Pl ayltem of the changed angle fromthe angl e bl ock

Pl ayl t ens,Fl&nd7rieprdieareimef a Heta stelatotecof PPaylLtigrwiti A

i i whi ch,copsti t ut le 1.5
B oot N khECTi FERGIRS B on egi tulicenoar eneresmt e
par t iiwdraiony , The PIEGst d 3G 7 H?clt?déé“é %%g%nﬁ/ of Playltems with
tens of t anél e

desi gnated by the respective Pl ay e
bl oclke FBGANtiBhst@uisoand ap enpleaviedk Blayltere witcandeidahgle

i h ds, clips 2 through 4
ore Pausile; TLREpale R PlaBikCombrsitio mbraligad Piavtems
the samespandiay @S fifielis/ éfﬂésﬁ@ﬁiv@’ﬁﬁ«%@ dBy Elﬂfsyz% the case of

Pl ayl tenms not belonging to the anﬁle l ock Pllayl tem
(f . ethe gpglgdlaciyRipyEpm, opbisiePlaydtepthezeohissagtoddiced when

i ncl | [ I n§,1.nf,or ion. Hereinafter,

thr e todEmGHAB A AS: Chieer bR S rncode®r o BRdpole

i nf oblvekiRiayNérhl abgledbangk Rkedosdible HyedabeMifiHOPRem of the

acconis)an%étgg drawings. FIG 18 is a diagramof a’data

st ruEt@y nglgriimdpanaledogk Blayitsnyiang reprodurcing the

ang| i 0 i ' - of th resent

. Seo2R gl it 7o AR e s R A

faur t hleck) helaitessame immjtngf pgirot ucti@ptimin ﬁﬁﬁ%ﬁ:ﬁaﬁﬁbu‘iéﬂy, in

t he eral .in mation and entry point map of the

PCC %&Tﬁﬁ: CN@E%%E%WE&? designaigd sty t,%p reapostivet Plesltems of the

cont ghdiechibdk PREItehHarRI MY iRl ' el ki

to vi d%'o obj ec{w dgt a. Tr{htgr”g? g(?éé\,/&?ﬁ%ﬂ %f"l}@ﬁ:ﬁ,ﬁc!éﬁgﬁwp&gfh&@gous

i nf o1e&6I ol Pier melrdeledips$ A totcughi 4 bor respiestivelatracarddd 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

21
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1

provi des additional information regarding the clip, in |/ AT

FIG 18, the general information of the clip
informati on contains the followng information: s -
versi on nunber: version of a clip information file -
EPMap_start_address starting address of the entry
poi nt map, indicated by a byte nunber fromthe

| eadi ng byte of the clip information file.

JPMa rt r .start ddress of the junpin
ot n e e8GR RiatPh Y alield' B Talepetontibarn
f r omptdwedéeadimensdihRrefatibhfe tihg fHf Qipmation file.
If the value of JPMap start addregs is 0, it neans

that the cligg related to the clip information file is
not for ahyfFEs.dit dhageanerséinfdineatiatoestheatiipdofaraiation contains

infol‘L@ﬁci . ' the junping point ma - Ciplnfo:
attr|{ utélgﬁ/g{ge%ﬁér%qg; reamfile related to the clip
is information file In FIG 18, the entry point map of

the clip i nésiomtiupberondaionsof 4 B I&M AT @gar di ng
the tinme and position of an entry point that can he

randomy a sed., The junping point map of the clip

i nf or mat i "OEE] 3 Sééi"ﬁsaq‘iﬁﬁﬁ (FERT il aﬂég%ﬁsﬁ?fﬁbejamgﬁ pgnt map,
POi NiglicE QY b gl ! npe -
virtually cogne%eg@pﬁgégl i psﬂ"o‘%lgglﬁﬁggp@ﬁt&éﬁgp& Thformation
Accolildi ng to an aspect of the present invention, junp
manager information included in the junping point map

i ndi cat es nunmber qf junpi.n ints, and the _
nunmber of” ?%%Pnﬁtaﬁ%ﬁaﬁfﬁsjﬁf%ﬁﬁ% g‘gdr@ﬁﬁ o e jungpingvpoint map,
fohe Whith i$RRAGREd ib)f t JtHER Lt -
o of o rated bY POV fhher HefhHIR g Bt of thg cio
r esp@fﬁl‘ma;élopdth@i H@Tf@o\gaim& oh:h@Mtabgz’gestﬁad_ﬂ'rm ip@giittinenss that
int ; ngl e data clips., According to an
s pdlE iR AR o BrinkSs iR te dediS d2ia and the diip
| nf afowstiainortaiRwmoARGRSh HJdJIRYHRS [@hpirldfihinthe! of

e

sectors. Also, if the video object data s cod as an

L. 2 MPEG t({)gﬂqurt stream according to an aspect of
the i nvent®BHNTOF pEribyies mé eniAMesiranm filg reletart to the clip
1i5Nf o gRLhLAAN iR expressed with the nunber of

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
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MPEG T:, packets. FIG 19 is a diagramof a data ‘:
structure of junping points in aclip 5 for an angl e,
according to a second enbodi mrent of the present
invention. The data structure of the junping points

of FIG 19 illustrates an entry point map containing
junpi ng point information. Therefore, the data
structure of FIG 19 is advantageous in that it does

riot re an addltlona ace to store the
| unphEtdiaRs PP eyRRE: PR s ot Pehed 0 bBrationnts
vi dep:spRic86d Lﬁiﬁbﬁ%'pﬁlrﬁﬁ%ﬁné‘ﬁér{‘% SIITBSRAGEN the npmbey, of

conpressi on,” suc a junprng polnt shou
set Mb’EB-Tehpagkgiei nt which is a random access entry
point. By incorporating information into the entry

t t h t
P Unpi ng. poitne € Lo agatm Pha At St iekfon” KeTiag s in a clip
rsec ofofl @ arddle FAdsordify *t@aaséébﬁaréi‘ﬁb@élrr%n@%ﬁ‘ ?né@F ftint Wrﬁjent;on_

of junping points in a clip for an angle,
to a lths ﬁdtaestﬂmllﬁmfﬁh&)ﬁmUMBgnﬂOGﬁemf Fﬂ@v@tihuetratea EITI entry
|nt Jnfo tion

E : Fp%‘%iqhﬁ'lta%? e'ﬁlﬁ‘tgr}g FB‘P'%EE‘ QrgEdiongy iefPfe f{\% data
RA%

J UNpitAEtRRI @ftFi@nglr@B@\vmég@éUSSﬁnrmsi iHtBesindt fe
data structure fromthe clip information structure.

The @dﬂ'i@!ﬁil&ﬁ’@%@ Atoreris jummnwoimwpnnau@kes A\mnrentloned

n A h es. t he nunb
{88, MR B Db PRiarp 2o 88 SR ing nRsgRck eOmpression,
j unpEue ROMREG R RSeiitg poind shiblilg, beasst th HPEMGy BOInAtvhich is a
information for the respective clips that

seqUEREPEI PYCESsIaTUPLANe PUifcaTanREgen inferoetanitn.the entry
The aainag RODUndRE: ANLAIRELADCH LB 1S BB She

t he 'posit esire angle

det gotnedhg RfGmaZibniis easitli mgoadadf an exanpl e Pl ayLi st
with Playltens that form an angl e bl ock, according to

an enbodi t e i nvent i on Referring to
EliG 21, 'ﬂ?ﬁnho yF TR it i TS dV¥INgyBRAEFaIN a clip
Pl aybt §|ma'npf§ra%%|*o‘iﬂg @rbdtrﬁngé;%bahn%t'm% dMiny %on

angle ;r i nformati on basically specifies whet
t he PRI 2enintlodes thenjungsnaupging infbooktidt af tlipnthat form an

Typ'a%%lla %roc‘«rlge lﬁét ??B tr?-le Jum%inagnpg‘[rnglrn%pbiln%:r&ation 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
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are sequentially recorded, During reproduction of the | ) Al X 2001
Pl ayList, at |least one selected Playltemfromthe i

Playitenms form ng an angle block, is reproduced.

During reproduction of a Playltenn in the angle bl ock

5 Playitetn, another Payltemform ng the angle bl ock

may be reproduced. FIG 22 is a diagramof exanple

Pl ayLi sts, which are units of reproduction, for

differer ? Refelrrln%to FIG 22, the respective

Pl ay B"8t%s b'Pﬁ%ﬁﬁyéfeQ? si eI thylflawikerds femaipoiesnendlerlock

'?’hgit %lgéé g%cht%y\é%l s? ggrpgé%fmﬂgd%lj?gt%ﬂg%% b@&p”@ﬁ s

FI G 0P8 seiecaetdiPmyH&m frbn“aﬂneeRlamérm%ﬁmthin whdIB block, is
Iayltema‘tht not rman angl e block (i.e., the

Pl ay (FEPOHTE u RSO SFRRectonay By Htomadb i biodin

epbo t

25, o gy R oML Bl BloRR 8abP gfp ouced.

regarding an angle, which in this case indicates that

the Pl ayi tHp.i23 iﬁfa)trliﬁgteimmf doample Poryiniss wiaishlage Irmln@tg bof
anges _angl es

r el alBuP GRS SRR ABGS el Bofe 00 fa FRam b dbe daspective
Accopgiyngstd R é’%ﬁ‘@ﬁi‘ﬁla‘ \éﬁpfn‘ Iegigltlémstfér gfsug% g%tn%ie which

record  constituting multr-angle data are rec
cont fguietorar easngle ack.i nffat nataach Ribplriageomesidms to an

ted th
e el 5 S BElinftemy if pE SRt Pkt WGPy tomrihat
i nf odlorabt T @9angiengocit Ne. ) Mﬂmlﬁﬁ_lgﬂhﬁhﬁeb% ShQiesiadfem),
additional information (1.e., th

char 30 ingttp @8 efpbedimeditiop m&mmsaat mnyltromexz@\s shown in FIG.

f d
LA SR b PEFHES  gngan n
mul twhiahgh éhis ohos mtic08s (hatehe Fidgtdth abirshsorRRd rfott‘%rm an

Pl ayIt A reproduci ng apparatus according to the
br ettt gg?w«l;snt V\Gien ¢ éﬁ%@@!@é@ apnglearghengas anghas, has

the (Eolb@mba-adkan aRsE: PEVL & o BEt AR angl e data is

being repro he”ang hged,
mul ti-angl e data can be read from conti guous areas of
an i nf orAmoradng $o meagmsmedinmnmd, urtie afat dataeadogan
mul ti-angl e

dat a i §8@‘ﬁﬁ§%mﬁﬁ| Cé tﬁgtléoéf{? cwg@ dalc%ntlguous areas of an

information storage medium. Jumping 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).

2
R

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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for coding non nmulti-angle data. Therefore, contrary i Ly

to the interleaving nethod, additional data and
codi ng; operations are not required to continuously
reproduce data for an angle. Secondly, a clip, which
iIs a unit of record, contains junping point
i nformati on that enabl es connection to video object
data for another angle. To change angles at an

data for a

cur r SPbiRERw! “FREC ke b Birdsiigdaireded oFsrbaueess method
t he fbrdﬁ@m@lbd)r?ﬁ{ult‘iiéhélefdﬁtat hPh.%;lé%rgnEoﬁt'P 381 %?n[gﬁ?%vmg

junmpi ng point and then to reproduces’ vi deo
f or  Enadhechgrsttitongll dater ami eodingpipegatioisndre not required to

ndj Thirdly, wh
ORI Bt BriEeafelo Si@kerdea i n 2 plural ity of
e

Playltenms, i.e., units of reproduction that form an

angl e bl ogkcatly, RELIPNWhidiPisa E’h@bH%ﬁor& S@cﬁ’ntgfn@?umpmg point

and 21), in order to change angles ring
repr @e‘mmatl@ﬁ that errbles agin m@tmftotwmmngjeet bhtacior ahbeher
l[temto a

d |
§ ompiC o pRAREL B, PN SHRIEERwhef ¥ep Gduenagvideo object
p03| datarfood carrehi angie dthbhéﬂrdcﬁj@f r@é’ﬁﬁéra%scllép‘?oétﬁ’?eé 1 video

changed , angle fromthe junpi ng point a sin
Pl aydhiggt d?§a f&che qegrenbenglgdn a a@gljerrwgpom and tReIG,

r eprﬁé@uct I 0 egweo"ﬂgﬁgty{é)cgﬁ Brag%g? $§f‘g% flrrorg %Hﬁﬂ@'@ﬂ point

angl @riespdatiecttedha@ndxt juaping p@ﬁ@l A recording
apparatus according to the present invention records
mul ti-an as cj.i and i ncl udes cl

i nf or mat glldwd?% di gt ? Hyormpatien i, r eéﬁlﬂf&da@oﬁi @gjrahty of
uni trgapterhgArO dustd Webfdﬁéfcﬂ?nﬁ Qll\ﬁlf}grrﬂaatﬁag@%%g @%Elong

25 information storage recor appar
accde @i Migyltist taee FIMSodi7namt 20f, in bajqwrtes;euahgemt@ﬂ‘és @iking

0 SRR B U P Bl TG 10,
VR s g R O by T ol o curn

ob i é@@mda@iag(rsl@éloac@faa $lanand therarepro@)ges Aetip fort the Biahged
det %ﬁg]l?gffc?rg é:ﬁﬁnsfngjégjrw % auélmtgﬁ'a Bla§ Lls?lsvl%rctotre ecli Pgroeach

repro
angle as shown 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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Next, the video object data is coded such that random
access (entry) points are set to be larger than or
the sane as the reproduction tine. Here, typically,
the interfaces to the video object data are junping
points. in general, a random access point is the
starting point of a group of pictures (GOPs) in

ti me--space conpression coding, such as MPEG and in

. the, | ing. i nt t toth t
cose AL S AUt S e LB e
a pl poaits tye 06t @IS larfbSthan dMRE $8heYas i@%ﬁi@d%ﬁb@éc e.

are fornmed in the sane reproduction tine z

vi deti%58] Weicallatihe interivees théher édpe object dateghesiunipiey points.

coded, vi | ect IS recorded . in contiguous

ar easmp ggﬁaf%%ﬁﬁgﬁ? %ﬁc%stso?%@e’ls ?%%Pd f’tﬂ‘f{rng RPEY %ﬁ?i%ﬁUp of

r egapititngst(BOPHGAtINERSpaEe bHR k4B M8 MALNEScH fis MPEG, and
recorded as_additional information. According fo an
aspett cate ehdRRGJBatuMpingnpdints,areiset tr thet éretny points.  Thus,

p . ! i h cli b orded

o S SESPR FGRE AL G5 PR 27 G582 S
char aglelysitirgsng Mekits atdforrmertih e E88RY SRS HHohSirE zone
repr oguctl on, which form nulti-angle data, 1Is creat ecZI

and Peeafiddeopbrestsitance, a PlayLi st i ncl uding
Pl ayl tems corresponding to respective clips of

[tiple S |4 nki he Pl ayl to
ane anot hg@gﬂp |%Srees Pégﬁ%dgn@r\ég,c%@Eﬂgﬂ%pta@choeﬂﬁ?éc{ 43t is Fecorded
Q heinicsdiguaus engdeoPhayifoshatitaystosdeesrantnt olnformation
singl e ngl e. ql;ll?? 24T1 t hrough 26 are di agrans b
il u@@é‘ﬁﬂ&&"%{ IP0F Of de BIMPING PeiTaLS issoklest agedditional
medi iy ibhNg uction from
he R oA e S D o Bbt e PR e Rper
enbodfarertionsegérding jumpisgnioiitavéptitiorlip Aepobdirdehrtied as

n as) ec% of t't he,.l nventi on,. thF }]nfor mat i on st orage
o Ry RIS MR tigH: et b, PERng Aing RIRCATEEES obj ect
data for a nulti-angle is recorded in units of clips

and al |  eusttyirpeinfdtion Fé@{aﬁ@ﬁgiuﬂi@'&?r@rbﬁﬁﬁ%rﬁ wWith f5m
j unpi nl% points. 26 When a user wants to change angl es

dur iRgUree data.iivaresfted apdirpcorded.  For instance, a PlayList
including Playltems corresponding to respective clips of multiple angles
is made by linking the Playltems to one 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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for an angle, a reproduci ng apparatus according to the l/ AP
present invention reproduces the clip to an entry

point of the clip closes. to crucurrent reproduction
position, junps to the entry point of a clip for the

changed 5 angle, which correspond to the entry point

of the reproduced clip, and reproduces the dip for

the changed angle after the entry point of the clip

f-ortitthe »c i ca all entry
poi nt's fo?ﬁggﬁda @%%e@a’gﬁ P%’Fﬁ@“g Séﬁ%@ "ﬁﬁf‘%%ﬁ@ﬁl@éa clip
ti me facaneangle, @trbpfodw rgcij S g%?ﬂé{bd \Aﬁng Q‘the E)f‘lesent invention

respective Vvi deo an?
physuf%%lpﬂycﬁ%mﬁ eléita an £0’EW @mntgxﬁdimcuqmtfodetﬁt@rzs Blirrent

d th th
e poeyBEECUATbERLK, ML b8 BT e ehaNaniar i e piganged
25, engley whtdintsr&Rsory ﬁ‘) tH@'érﬁryfﬂomtr WHB%B@HU@%Q clip nd

reproduction tinme between 0.5 Second and seco

al so r?QfPﬂ’éae%&hep@Q ﬁqf’tﬂmcb@m@i @Iwie(ﬁfhead:h:@eatry mlrbe)f the clip

per f n i d ect tais

Conpftferg@g ﬁg%‘é HEH’% t?/mca& aglb(?rg@{ ptala{sﬁ)r all angles are

conpfdrses ia qnbuﬂrathd yaok tﬁ?ﬁoné N |ArSiREr \F\/Brdésgststﬁ%wn in FIG.
poi nts_of the video object data conprising

Slntj: é‘fﬂ 'ie}*?p@?tl'wgeﬁs?mgf%ﬂlﬁiﬁﬁ{ﬂ@i@s whishdarei pfg/smggjyee%orded in
t
o ool ok B Rl AP B BRI O ahaiosghrougn

i magespeatiee eeﬂmpemtﬁ}’ I n a recordi ng nedi um data
structure in whi ch all the entry points are junping

poi nt s, di t| on i nf or ma egardi ng j unpi ng
points i sg' ﬁﬁh@&’ Pﬂg\/{é'v%é entry ReiBks BPaara units of

str u@b@fcﬁhawﬂ@@é]ﬁﬂo@WC%n ﬂt eecﬂaft@@% 9 seBHﬁ%%Eg a1t$ sgeond and

likely to be caused e reproduci ng
j unpdse Erarecdst mﬁlhqmqowhate framdonnlaa:cetsa Erang BeABEhes.

Th t of th t
Po e TRl Paldidd %E%%?awgr%ﬁ@%ﬂ}%%@@dhe
an \dd ybjeei @étalcfbrﬁpﬁ@éé@bnurﬁiﬁ%&@bﬁé airﬁ drBEP{drHéé%%

stora nmedi um during or right
i unrﬁrg@ RIS ie yideoppiestdiala aQWBIT@mg ihae ;FIUGhty BSGOPS as

ﬁgcjtﬁllJJ n‘gﬁ,ﬁg&gf,@ ({(&I‘@O%%;\aﬁé@gl L |mages e (Sg)Ps 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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Referring to FIG 26, a change o angles is not allowed
when the anount of data contained it, a buffer right
after data reproduction or the junping of a
reproduci ng apparatus is |less than the anount B of
data. Here, the anount B of data is the lowest limt
of data anount that allows 5 seam ess reproduction of
i mages for a junping time JUMP T When the
reproduct Lon of i S.J S continuous while exceedi ng
o Do R g SR8 24 fa SRR o ROl o e whon the
buf f gioligit 8f HeHGSCATRER

ehhan th.?%r ﬂggygﬁer (?altﬁgesé:}@tcﬁogpr the

jumping is allowed at all nts
an NUB\Ria@ obe rearcmucatgpdpmeng; it hesssiaam thethesliB ofl@ata.

calculati t he | h of JPU. More specifically
assu’%jﬁ3 tE%é’fﬂqLﬁgﬁgéﬁj@@é? Jutast it data ammntawat allows

ssoeeébe@ﬁr
T oS Hb Ao of et fof Blyhg AP AR LiyP Tor Vien
NJB the repeidtdtian ed imagésid awdinubi B V\trﬁlegi)d@eedmg the length of

s3] DB f SBHnEPT ridtadhites hiribeisiuaus Marpihan te aimount
f ol IRWF A8ta BHd Flﬁ‘hprﬁg@aﬂ&/e% Xgﬂg: rglp-ggﬁ MP (4)

I ndustrial Applicability, above,
according to the present invention, video object data
for mul tilhmignetiuat aniNs/Bdcan Uedalaurlaieqbued*gtﬂemamﬁ@l method of

t [ ts..th f) an
r glcocrsd o"(“ggﬁnng Ehgenl{a Béﬁ’o?r}d Al?ggs R@’ffg gﬁeg'ﬁﬁ? %gﬁg'@ﬁ‘g that the
st onmmfmm ish'DLlIUMPSb egeéa &f Ir@écﬁﬁb Ry ROy R! hog o

Mor e partlcu C|Ip of the present
i nvERERe el 6%950@%@%%@ obigst gatapeiVorO,dhe Is@Bhas 2 NJB is

dat %afc%fé%FQ %motrow%n the present |nvention, in case of

mul ti-angle data "clip" is recorded in conti guous

areas on the storage nedium. In contrast to the

present i mihteogth + _ReVpoi*of_ NP /i(y_case of) ...

mul ti-angle data, cells of the VOB are recorded

laccor di ngld@ tyiealyptier biga\s armithods QéterWecﬁ?&ﬁ:ﬁﬁ%b?théJn

alte inate areas in the storage 2% nmediumin case of
ARYIRE as shown in HG J. Accordingly, in the

Buffer Size (B) > V_O * 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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present invention, the |layout of a data area for 1?
multi-angle data is easy to control and nmanage by an

opti cal recording and reproduci ng apparatus, and

random access is easy to perform thereby efficiently

s recording/reading nulti-angle data (i.e., fewer

optical pickup position novenents than. the

conventional multi-angle data recordi ng/ readi ng) and
exteqﬂ Q% t he conv ntion bit rate limt inposed on a
conpr &g 8"'%‘?%3%? %aal@mwndefda Bed Accordingly, in the

mul tiprasghtandadtfor, QH@TE&&)HQOPQQE{GEQFE%%EHﬂ.ﬂ%«laggfel datg is easy to

processes of the prese I nvention
nul t icoatigl and ananageebyprad elptm@ip‘eodmﬁ@ ahtl eeprdBLERB B hratus,

d/ t h F
xamBle 2PHET b eBsd8 55T 1§ RerTpRuEAer TRy éfgﬁlebg;
eﬁbO(ﬂé@ﬂ’dir@/l@a@erﬁmr— g@g datd E%’ O%ld\?eq'r ggggcﬁmkup position

mul ti-angl e data ™ reproducer, and a p

pr ogmﬁﬁé@emte thae m@comtmad}’ nORLAN Ié@d@#édoréiﬁ@yr@admg)
data, de%m (ﬂeq urce‘ﬁeéyﬁﬂ on an information storage
medi Gy aCCor glzhef GORYrRItionRE Pt radm it Wenosest ousoempressed
t he brwerbihen. Mre particularly, an information
storage nediumcontrols a nulti-angle data

repr oduci j: | a str ct ur

i ncl udi nngrg{e | easq}é%ﬁgg%wb %%Jggecggtla(f?c%r de angreproducing
éachpueldegseedhtheapatat ineentish B8iemfdicdig a 2lti-angle data
mul t e data for an gle Each angle clip g

di vi E?éza)rq%{ 8%?%5&5&@1”@@ MesH Mg inghsefevane @ruitpar m{nputmg
Poi Nh&grddnfle eaLHr éﬁa%&%of%e%rocgss{ﬁgﬂh%qﬁyg@ reas of

the informati on storage ne
j unpem’ﬂ@og@dnnsa deteatdnam aregngd tideer cnfcmmmugng!bxdata

for RSN A mufiSre SR P TRTEN 60 508 ghee camge!
Eherefiprgngle i@ rRsaning JHeE (PR gﬁoéﬁ A3 nlion storage

information storage rredl um r ecor di ng appar atus,

conpP Sy AECHHEYH Bntednuiemele datapstocessosf bvihmen,

dat t | t ti

or e bt tarkey B B B R e GRRR e et muttingnole
at | s trepreniuoing ap@r@tu@&ty&n%é é)deﬁ'@%‘trga%?§ﬂ1c dath% Ieast

unmpi ng points used to link the Do predeterm ne
un| tclsneo‘?'}%t PRiephfiof eagh gneled geeh slid bleg't‘gba diateyresacd 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 multiple 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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29 predeternined angle unit including the Junping 192 API

points in contiguous areas of the information storage
medi um Al t hough a few enbodi nents of the present

i nvention have been shown and described, it would be
appreci ated by those skilled in the art that changes
may be made in these enbodi nents w thout departing
from the principles and spirit of the invention, the
scope of which is defined in the clainms and thelr

equi NECESHRIENNEY apEle URisIng|ugings e smpingroinis bt erittioowus
stor e video object data
gggggqugﬁggﬂE%n% EFH%#g égogbéo r epr oduci ng

apparatus, the nmedi um conprising: at |east one

recor ded Althpudioa feacdmlmrﬁmnteatimeq;brieperﬁtahm@nta)miﬁ\a\te been
of a data r i obj ect data for an

rd.of v
aher et cestriBes LivPRIoHSR babtsiatas hYahereskied i fne art
rsec [

O o e T Sfeest £ o OB ! BBpaing from
c| aitheprinMeeandtspmtwf tleminventon, tatsaoperof weddhisaiefired in
S: a ality of junping points that are
acc é%ﬂqﬁéﬁé %me%EB%sly reproducing a clip for

a, dlfferent angl e; and additional information
regardi ng the junping points, 3. The information
storage nedium of claim2, wherein the clips contains
clip information containing the additiona

i nformati on regardi ng the Junping points. 4. The

i nformati on storage nmedi um of cl ai mwherein the

i nformati on regarding the junping points specify
starting points to each junping point of the clip and
Is stored in a table format in the clip information.
a. The information storage nedium O claim 3, wherein
the clip information contains information regarding
clip entry points that are randonly accessible, and
the information regarding the junping points is added
to the entry point information and specifies whether
an entry point is a junping point.
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6. The information storage nedium of claim2, wherein 1 ‘7 H" 'i

the additional information regarding the junping
points is comonly and additionally recorded in the at
| east one clip of the video object data for the
respective angles, and information regardi ng positions
of the respective junping points of the respective
WhatS rﬂe equentlally contained in the comopn junping
mation. 7. The information storage nedi um
of claim2, wherein positions of the junping points

d a dista et ween adj acent ju oi nt
A e 1t Rt 5 SR B P PR i OFiect data i
recorde@ﬁbogdrﬁitﬂm\gﬂd\?@éﬂ repe%menn@ka@paﬁwgm%?umrﬁm@hgaf
roaucti on o a. c al n an e ClI.I at a
F'ﬁf’Sthf’re "ERAAGH P ‘Eﬁ@a@b?'ﬂ%l? r?aghgll%ga'ﬂﬁﬁr@'t of'a data record of video

ob}ectrcﬁjﬂéﬁﬁléﬁtdr@[é of the clip for the certain angle. 8.
The information storage nediumof claim1, where

i Wheveagl ’8’?‘|Str°@6é:|“6| f‘ﬁ@ Ceﬁiaﬁwrfgéﬁ'r‘é BERFRS WF'E@O‘{S@F%S of the
informa@sPetddeemeliufs and Pl ayLi sts corrprl sing a plurality
of the Playltems are recorded as information
regarding units of reproduction, and information
rggar di mee brirermptionakdrbye Bedleoflia 1 L@ eih Ad1iR8o BPject data for
|l e block as information re=garding a plurality of
each gynpsesecor ded. 9. The information storage nedium
05 pﬁJrQltbeflJu pﬂ{g;’ﬁ%ts GRINBFd S4da9s poihff BF BEHtinABudIE B8t Rshg a clip for
| tenms ‘and Pl ayLists as information regarding units
a d'ﬁefﬁ“t a'ﬂ%’ﬁrﬁ%ctl on, wherein the respective PlayLists
COMBHdrS MebraaRbMF drdidg e juBinGl RS .erns are recorded
to correspond to the respectlve angl es, and the
respective Playltens are recorded to correspond to

the respretifyendiohReorh mbBi@n{ﬁﬁﬂ%ﬁﬁntz’ %e?é]@kr%scllpga%ontaans clip
The information storage mediumof claim9, vvherein

informgiden ETSMAINY|the BEFHERNbMIOTMadan tr9FEding BerNaPRIRIIE i s
added to each PlayList. 11. The information storage

medi um of claim5, wherein all entry points are set as
] ‘brrpl ngTb%iﬂﬁ@@a“@Q storgge Madigrreftaladn %Wé%%“’r?e‘df%'ﬁ%@n regarding

the Jurﬁﬂ) AG Bbihls spMey SlaRird AR IPEhf ur‘hbﬁg‘{doﬁrﬁ’ of fhe (%Sta‘?’nﬁﬁ% 8@fkd in a

wher e u to entry p0|ntS|s not allowed and
table fprapgjth r@fC“PW%O'é‘ﬂéf’tttolnon where the junping is not

allowed is determined within a range that an underfl ow

of a buffer is not caused. 13. The information storage

nedi um 6he ErfeMation stajks BRAURH cEimp. WMheERifrits @ir information
contalr?solm&ﬁn%ﬁor‘u PHGRF l:lﬂﬁedt@qﬁ b E}%t bREraP86HlyIEREGHI., and the

junmping I's not 'owed right after data reproduction
mform@morarﬁgg;dn}gmp”wgpmg points is added to the entry point information and specifies

whether an entry point is a jumping point.

6. The information storage medium of claim 2, wherein the additional information
regarding the jumping points is commonly and additionally recorded in the at least one clip of
the video object data for the respective angles, and information regarding positions of the
respective jumping points of the respective clips is sequentially contained in the common

jumping point information.
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32. 14. A reproducing apparatus that reproduces data 19 APR 2007

recorded on an information storage nedi umin which

mul ti-angl e video object data is recorded in units of

clips for each angle, each clip being a unit of a

data record of video object data for an angle and the

clips separately recorded in contiguous areas, and

t he respectlve angle clips contain_ information for

cdnt] nuol Y EBIgucEI 5 TBe TS| SRR SPGB RES TSI he Jumping

pomté Qr@d Q@E@érﬁf@%ﬁm@&ﬂ@dﬁ@érﬁ&mpﬁn@@élﬁ@ta@é deelr@eedn@ich Bt the clips are
le clip reproducer reproduci ng the detected

CO”“%’?@'F'@ r@FProﬁgc%’i ‘HWQ‘P" PRUSENENLLHIENG 116 AP RO gpPTORKCtion of a certain
angle' dilf) Qf El?&rhﬁlﬁg St agehBBshd Re c%ﬁalnT%l@@lmﬁ{gabH%dgfztltﬁ &HthR clip for the
erein the angle clips have a plurality of

Ce”alﬁlﬁﬁ‘ﬂeng poi nt s, V\:hl ch indicate positions in clips

di vi ded by same reproduction tinme as the information

for continuously reproducing the different angles to

bé- cont i HiFoDErpaliepsiethgestedign @f cirfdr nabeiei infasgatien frgarding
P!ayltEHﬁ dombmumo%péo‘ﬁvé er;ﬁéré#ﬁd:néw&g%ﬁabﬁaﬁé a plurality of the

information on the information storage nedium
Playligmérase reqoRectiRy Bt BRtier fasgtdngumitsre repodpctionr a%lﬂé@fmaéon
regard |Hg 'im,fplﬁ%my‘ SYRLIBIRNEAS (@ hidd e g0 B%k'a@'?nfo?rﬁé’tfo?\%gardmg a
um and ‘detects’a certaln junping point in
P'Ura@i prang.*%eisrf%fﬁﬂf‘é%cer reproduces the first clip to t he
certain junping point in the first clip, the detector
detects a second clip for a changed angle from a
dét ect ed heuniermatigiostptage medivye os elaibhd. ieirthpr comprising:
Cmférﬁ%qgﬂ%cﬁm‘ﬂdfr@ Ftlmteﬁ?srér@' Fﬂa*LH’qubE%fBr‘Pﬁéﬁon r@gégefﬁg units of
first en chang I'S required during
reproguggon, |Wf$€lfe’@lth® Fﬁ??@ﬁﬁwlﬁiﬁyl@ﬁs C@mﬁr'i’eﬂﬁ@arpétﬁﬁ'dm gtée Playltems are
recorcfe%HBQ:gH%%erh% tﬁ@?é%ﬁgctﬁ)e'a‘ﬁﬁfegr r#chfﬁe“r@%&ﬁge ARY|tE€mb Bre recorded to
he contiguous areas e I nformation storage
COFFe&P@dﬁ trtherrgspadiige &W@étﬁ?S’emeC@V%ﬁmﬁf&% wherein the
angle clips contain clip information containing the
addi tional information regarding the junping points
an@ t he Thetieforpatiafetteraps Mageum pgﬂ@m@,twlaﬁfemeagidrt@mlgnformatlon
I information. 17. The
regardlg%grcggﬂ|§%optétfaaH?ngegL%J&\Acﬁﬁepr%fLrllﬁt he i nformation
regarding the junping p0| nts specify starting points
t 94 each ﬂh\érmbﬂgat 'gftgra rr?egﬁj?n epgéaﬁ g rein all entry pojnts are set as
: respectively, and is store in a table format r%the
jumpid p@ntsnf or mat i on of each angle clip, wherein the
detector estinmates, based upon the first clip junping
point table, that the junping points of other angle
cli2ps, Vihedtfornaionetorde theaiunaoteain pbiwieréin asechd ef the clip is

deterrhifled u/%epet jﬂﬁ{pir%ntgl e%t@lplomsfs is not allowed and a length of the section where the
jumping is not allowed is determined within a range that an underflow of a buffer is not caused.

1.3 The information storage medium of claim 12, wherein the clip information
contains information regarding the section where jumping is not allowed right after data

reproduction or after jumping.
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respectively, are connected to one another, and 1 AFK UL

detects connected junping points of the first clip

bei ng reproduced and the second clip for the changed

angl e, and 33 the reproducer reproduces the second

clip for the changed angle at the detected changed

angl e junpi ng poi nt, when changi ng angl es duri ng

reproduction of the first clip. 18. The apparatus of

cl'di m 167 TRHEFEING epRarails B1at FRsPFHEER ditacierPrEied$n an information
storag & FrRGITAS iroRhich BAA-Ehd18 vRBb LYjeRPiAh $s 1haldeanie uﬁlmy for each

accessi ble, and the additional information regard
angley fach §liprRsita2 pait §f 3 dRta rsaerd #f vislep ivbieshdata f@;roam@ng!e and the clips
sepaﬁa@l@i‘é&@?de@ﬂn tontiRRes byeashsidek r@sﬂe%lt M 8QgI€ %ﬁﬁsycd?)‘?élmnformation for

a junpi ng pol nt, wherein the detector estlmat

CO”“WQ’%‘M reperusing adip ﬁf f Hffﬁ?f%la%'ﬁ; therpppataies. JCQmerﬁgg

pQi agtécterfdétaamgqnslaﬁgigldn.svs% anyhi ch are recorded at the

sane position as the entry point information, are

c GrifBEdeeet rgPHekiciag éfﬁﬁh@@t?ctaﬁ @nglletcips stocashindee eentiguous areas of the
informhd#BRIsRIaPOHYMRRAMONG the angle clips, and the

reproducer reproduces clips at the detected junping

poi nts when angl es are changed. 19. The apparatus of

Cl1§i M 155h WeRltDs Eh&alﬁ{jfh LHRREH t (ﬁe éﬁ]%wesq{%r\{é% xghtg%fjumpmg

|ng p0|nts IS conmmobn recor
pomtSaw@lqhnmdjﬁﬁatﬁ%ﬁon%@mlafﬁ dgldpd@msam@srep'fodupw trreg pe titd intermation for

continuBIRY Pébr@ c{/ﬂgsth%fdlﬁ(ﬁéﬂeé%{?\e\é%ﬁg r‘f“o?@! réprodu%ed and information

sequentl cont ai ned orna
regar@ogrisn Uil prgnte ds recoidef! @smmtional infhenatian arhibe defoecaton storage

meleneq,g%r Ilqe comon junpi ng point information regar di ng
angle clips, and detects connected junping

pﬁierﬂﬁéedaﬁﬁ@ﬁtt?ﬁé arfeplr e lioean 2y indbe esntichieuangias of tigoisformation
stora mééﬂﬁmde?ﬂ ﬁt@&sb%’aﬂ%utﬂ@%ﬂ%@ﬁﬂn fBeigngl e clips

en angles are changed. ) apparatus of claim
| e, reprpgitieemregershicam tiedirgt dip tq:tmﬁmrtﬁan jumpogramint dnthe first clip,

;ﬁ%ﬁfeﬂécﬂgr ALY a%%'ceﬂd; cl rﬁﬂgF a %H§n e%“%rg %orgcac(?eﬁéétgé fumping point'in

e Junpi ng poi nt r mat | IS add
the segpmd glippesirrasppndiog tmthemﬂatnabmmg jpaimbinige it wtip when change of angles

. i [ . ci f - entry points as the
= reqﬁ“gﬁg@r@bSggﬁﬁg?@mﬁé’@“@%t@nget ect or detects connected
j uhpireyopotantrsprofiutdsethangtandddlip por the charegedietreids iedhe contiguous

areasmﬁfgé'l%rmgﬁénrpétgragésrﬁgd % the entry point information

han The apparatus of claim 20,
vvherel n the detector determnes a section of an angle

r epr Odu?{'?glﬁkjg!%lt%ﬁof'cﬁlﬂol% %Ha%pﬁ&eréng_pt clgg Ii:Srrﬂaln clip information

containing the additional information regardmg the jumping points, and the detector detects the

information regarding jumping points from the clip information.

i, 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 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
33
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determines a length of the section within a range that 12 APR 200/
underfl ow of a buffer is not caused. 3u . \ .,.V\.
22. ! PREVI QUSLY PRESENTED) The apparatus of claim 21,
wherein section information regardi ng the section
where junping is not allowed right after reproduction
of the clip or after junping is added to the entry
point information, and the detector detects the non-
i Wiargodsiset repredUces e $rREOB@ 6N A thenghmnaad iabale ap e deiected
i fid¥of the first ol
chor R e it o e B AT oIt hefist ol
adj acent junping points are determ ned such that the
angl e cl4ps, 0 0
\Aﬂgn chgnr% ri:gara?atuffwélélﬁyﬁ%@éééﬁg{ 61 ﬁtﬁ%rﬁg’?ﬁ& éqtnté?ﬁ#‘ﬁﬁ)rmatlon
regar@ng estry aolntsathgl @e rangbroli eceaspibed aoéltha:aﬂﬁlthmbtumrmatlon regarding the
jurmpif BERRAS SRu ' @RSy FoE ronhiafitn & Uaklny WRBIeP 2 Bfed enty points
a jumpingmeittt, wharpint o a j unpi ng point closest to a position
0 t and p :
fft]%ngega&w E?{Wiatgé B%PESWF&QH\% én‘gnnf t[oﬂ {h%ghli% Ulglpﬁ’ig points of the
angle cligm gmbfmnglreccnheqb atﬂxersegpqm‘»lting atsdh¢ hetrpp@vi Iofmsmation are

r C 0
c:{:»nnec#J dd t]% one 5{% hevrméeﬂrcgdér%g{{g gr?f#g% égjo d’x-lf rr%ﬁgyl tglﬁe clips, and
cdrer respmmdeln@ptqﬂ uche clipssyh dot aialecteti iymspiog palnl:ﬂwm&roﬁﬂgﬂﬁs are
e clip and PlayLists conprising a plurality of the

ayltens is recorded as information regarding units
reproductlon in the informati on storage nedi um

R P

changﬁ%

lte an an
;ump:raygdunais is mbmnmnry reherdeemtbmdmmgie diep rodirdesnatioe redarding positions of

h f h
the reg?]%‘:t’?/%mﬂ% gging%%ft rﬁ%t}ecﬁhe %\gde ?!{ |§ 9& L?egﬁgﬁo%r%?ﬁ#ed in a table format
in theaﬂginﬁ)rhbmpiﬂg\mfcm}ﬂ mﬂloemgﬁe;:[gﬁvhaneg'l es is required. 25.
T cl aim
r ea%gg%élartﬁgéfﬁ} e?%mrgﬁgjunHIré%/ orﬁ{ lgfolrlg ﬁéeﬁgge d(]ngathe angle clips, and
detecisnbanaméd pmpiegaoidisngndini t s of reproducti on, each
R EBLLERRS e PR RS RO U8 o e ance

clips wihea arggsperetcheegdd.ayLi sts conprising a plurality of
the Playltens are recorded to correspond to the
respective angles, wherein the reproducer reproduces a
PbayLi Sl’l‘h@&fplpemwdﬁ dgmt 15, avhe s each angg elip @htaidhmformation

regar@ﬁ@ggﬁgapg B%J:tln%?lm omlwggéeesmgiee%ﬁcri] thFc)eI ﬁ%lbﬁnsgtpglr% foﬁ‘ﬁatlon is added
to the entry point information and the jumping point information specifies all the entry points as
the jumping points, wherein

the detector detects connected jumping points of the angle clips at the detected jumping

points based on the entry point information when changing angles.
21. The apparatus of claim 20, wherein the detector determines a section of an

angle clip where jumping is not allowed right after reproduction of the clip or after jumping, and

determines a length of the section within a range that underflow of a buffer is not caused.
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A A LD IO
regarding a corresponding angle. 35~ 27, A recording |2 PR 2001
apparatus that records nulti-angie video object data
on an information storage nedium in which random
access is perforned, the apparatus conprising: a
programmed conputer processor recording respective
video object data for respective angles in units of
clips in contlauous areas of the information storag

medi um (PREMB Spé&ﬁEeﬁ%TEQheTlgﬁ]g;p@r@mﬁ Qgclﬁﬁn @he\wherem section
mforn%éi‘if)F?rré@’érH g t8d Qééﬁbﬁ vm%‘f"é Himpihd BQHk altSi¥oridH after re;ZJroductlon of the

I nterleavi ng net hod The "apparatus of claim

clip onftar éimping és @cictegirtaﬁ%antabmnﬁtle orpaiie 86 ihe deiegpydetgcts the non-
in each angle clip and
jump'ﬁig%%!ggg?rﬁ%trhﬁ;é{g?%ﬂglpgggrggﬁng the plurality of
junping points, in addition to the video object data
f t he '
+ 88 odudlE PR 2p AnE R, wBeyin BRShAMLGHRS Iespeptus Jumping poirts
and ajdigtpiaegogieeen gdjagentutmagmgngwgs arlehigtqnm@ mch g@at tpangle chps are

o AR08 | PATZRer O] oAy AT pon o i o

certaichhgls, @md ﬁs@depnodncercmh@qnsug@p@ﬂp@%ﬂ thg @ngle @inghvhenguser inputs
| |

on anff o MRl B poPplha iR acin it Ifedl Apidl S0Agh} i oses

to a p@PtiorTiiehappaestt dis reprodictiomapd, remedueing atchengasgigigclip from a

R S RS o R, BB L8RS i o

point.28, wherein the programred conputer processor records
entry point information in the clips regarding points
that are randomy accessible and adds the junping
paitnt i Mherappaiatus ofcclaie! 4 mhegeipaifermaitinf orgrading frlaygems
isi luralit
corresp%%;ﬁﬁttg th%%@&ftlgé Qﬁpﬁchreazgcg‘gég t}ﬁﬁ%r?é;%l{pyeirﬁqitggés@ Wﬁmpnsmg a plurality
of thetﬁmlqarrcsgs asanedeCanipinrenatipn cgesdiog umt%@fdenr@deﬁtqnyn the information
n
sorso ) O IR PR e FRNILY SPEBSRSHEIEm 4o oo
a plurdihe cbppaea tiereih cI aim 32, wherein the progranmed
Wﬁ'\gprégr% #Eéror%(S?o%% gr?% ﬁ %ﬁ.ﬁﬁt@%??@%&@&n?&hffﬂgﬂﬁ R angle block,
and recpafoddﬂ:es ahbiper of F’Iajllttms poirpiforgn toecargld Fingt Whef chdnge of angles is
ction within <r range that underflow of a buffer is

mqu”ﬁ caused. \ 34. The apparatus of claim 33, wherein
the programed conputer processor
25, The apparatus of claim 14, wherein information regarding Playltems and

PlayLists is recorded as information regarding units of reproduction, each Playltem corresponds
to each respective angle clip and indicates one angle clip or a portion thereof, and the

respective PlayLists comprising a plurality of the Playltems are recorded to correspond to the

respective angles, wherein
the reproducer reproduces a PlayList corresponding to a desired angle.
26. The apparatus of claim 25, wherein each PlayList further contains information

regarding a corresponding angle.
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records information regarding the section where 1 ) APR 200

junping is not allowed. 35. The apparatus of claim 28,
wherei n the programed conputer processor comonly
records the junping point information of the clips in
each clip in a table format, the comon junping point
informati on sequentially c; staining information
regardi ng position of the junping points of each clip

i @7t he thalstcerdirB6appEneiuafpdrenouds ofilticdngiewid®) objkeirdsitaron an

mfom{atﬂgn Rf 9 é‘ﬁ’{@ﬁﬂn? ﬂw&f{] anBbQSRa Y i |s %ﬁﬁgﬁ gﬁet’ a%%i?tgrs] é:gmprising:

ecor ositions e | unpi ng p I'nts an
betnmmmctammuteq RIpESsgr o rTing @@phcttvla atdeplbject dpte for respective

angle€ U rﬁt%tr QJ%QE%BM@@BE% eo‘?tﬁ’&‘iﬁfbrﬁﬁﬁ&?étﬂ%gt% rRé’d“-iur‘h' éP\@reby recording

certain angl

the angds cimsﬁrmthech@ngamgw ttheageenadiim vahtngumemg armguterleavmg method

reproduction of the clip for the certain angle. 37.
The apparatus of claim 28, wherein the programred
c@dput efMhprappessiar of dla@wdl7d svherdirothegirognammeghcainmger processor

oo YL RALTHL A PGPS0 oAb n espns o
pluralityrxfftj)mm}amgqnmmsagaaddlﬁw tmrthé S/ldeb objpt data doi toa resprdtive angles, and

rS|for I th ality of the .
contnBSE EprmdllRh ot an! R dtsbtloh il bglh8 s ks among
the angegaipdi ng a plurality of angl es, 38. The apparat us of

clai m 26, wherein the programed conputer processor
records information regarding Playltens and Pl ayLists
as9.i nf oMhakpparatiegarotiim@sunhezirothe m@gmomm ¢anmput¢rh:Erocessor

recordsEa TemEToB /T BERa "t G TG Lrida ekt PoBelirl dech Hig being a unt o

a datarresgrecindviee Blipaiyfdrentiore osrteiap tredinfagmiatiort fegardrspetjivping points.

Stam”gtp&“ésgt@ T

clips for the respective angles, 39. The apparatus of
clai m 38, wherein the programed conputer processor
a:etzds atite bpparatusi oifcimeRd] ehereggie dimging po@it tnfdrmating kpecifies
t he resgect ve Piﬂ?éfl sths 40. An information
YR O R sPBar at us, conprising: a
programed conputer processor divi di ng data of
les,into re ive redetermned

1t 5" 1055 R AT T o R S0 e S e TR geessor

reccrdpreﬁd?beranaa:Bg||retheuj11p:t Bag@fdlrﬁdlﬁomu;l that-zaa ghrelogtdy acassible and

sdos 5O 00 SFER. PLEELof 1 ALOL G UL LML e

respe@il/@eAGE poRM AHNjudding pomts

182 The apparatus of claim 28, wherein the programmed computer processor

records entry points in the clips that are randomly 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 of the section within a range that underflow of a buffer is not

caused.
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34. The apparatus of claim 33, wherein the programmed computer processor

records information regarding the section where jumping is not allowed.

35, The apparatus of claim 28, wherein the programmed computer processor
commonly records the jumping point information of the clips in each clip in a table format, the
common jumping point information sequentially containing information regarding position of the

jumping points of each clip in the table.

36. The apparatus of claim 28, wherein the programmed computer processor
determines and records positions of the jumping points and a distance between adjacent
jumping points such that the clips are continuously reproduced when changing a position of
reproduction of a certain angle clip at a jumping point for changing the certain angle during

reproduction of the clip for the certain angle.

37, The apparatus of claim 28, wherein the programmed computer processor
records information regarding Playltems corresponding to respective clips and PlayLists
comprising a plurality of the Playltems as information regarding units of reproduction, and
records information regarding the plurality of the Playltems forming an angle block as

information regarding a plurality of angles.

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
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 angle to the respective PlayLists.

40. 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 multi-angle data and recording each predetermined angle unit including the jumping‘

points in contiguous areas of the information storage medium.
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