APPARATUS FOR REPRODUCI NG DATA FOR DI FFERENT ANGLES Technical Field
Appar atuses and net hods consistent with the present invention relate
to an information storage nediumand nulti-angle data structures.
Background Art For exanple, DVDs are information storage nedi a
capable of storing nulti-angle data. Milti-angle data is recorded on
a DVD using an interleaving method in which data to be recorded is
divided into predetermned units and recorded in turns. Information
for seeking and reproducing interleaved blocks is recorded in notion
picture bit-streanms. FIG | shows a data structure of a conventiona
DVD. Referring AppAkSrud FoR RYPROSIUTIRGEDAT ARORDIFEERENT ANGLES ea,
wherein title information and title nmenu information are stored, and
a plurality of VIS areas, wherein a plurality of novie files are
stored. Cenerally, the VMG area includes two or three files and each
VTS area includes three through twelve files. The VTS area may
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FIG. 2 shows a data structure of the VMG area of FIG. 1. The VMG area includes a
VMGI area which stores additional information related fo the VMG area, a VOBS area which
stores video objects for menu, and a backup area of VMGI. Each area exists as one file, and
the VOBS area may be omitted in some cases,

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

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



control of such a reproduction sequence nmay be referred to as

Navi gati on. The command deciding the reproduction sequence may be
stored in a PGCl. FIG 4 shows a data structure of a PGC of the DVD.
Referring to FIG 4, the PGCis stored as an information structure -
such as a PGCI. The PGCI conprises a pre-comrand which stores a
navi gati on conmand, a post-command, and a plurality of program
information. The pre-command is a conmand perforned before
reproduction of a corresponding PGC, and the post-command is a
command perforned after reproduction of a corresponding PGC. Each
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2 repr odFCRHNI Y- wher e one angl e data i s changed from anot her angl e

data and t her!:]G_ 6 shows VOBs and Cells as recording units in a case of not including multi-angle
data. Referring to FIG. 6, each VOB is stored in a continuous block of a contiguous recording
space of the information storage medium. In the case of multi-angle data, as shown in FIG. 7,
VOBs, each of which corresponds to angle data, and the Cells, as lower units thereof, are '
recorded as an interleaved block, in which ILVU units are interleaved. Accordingly, one angle
data is not stored within a contiguous recording area, and each angle data is interleaved and
recorded in a predetermined order.

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



reproduced. For exanple, to reproduce data corresponding to angle 1,
it isrequired to seek and reproduce only ILVU data corresponding to
the angle 1. To change to another angle data while angle data is
reproduced, junping to a specific |location corresponding to the
changed angle data should be perforned. At this time, the junping

| ocation is al so decided based on the |ILVU unit. Location
information for an ILVU unit of a correspondi ng angl e and for another
ILVU unit of another angle connected to the correspondi ng angle is
recorded in notion picture bit-streans. shown in FIG 8, a VOBS
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First, images taken from various angles are compressed respectively and bit-streams having the
same reproduction length are created. The bit-sireams are interleaved and each bit-stream
includes information capable of referring to different angles so as. to allow an angle change in

the midst of reproduction.

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



3 transfers the obtained location information to a data reading
device. Al so, conpressed and encoded notion picture data is
processed in a notion picture de-nmultiplexer. Accordingly, a process
for extracting location information fromnotion picture data and
transferring the location information to the CPU is needed.
Furthernore, where nulti-angle data is divided into predeterm ned
units, interleaved, and stored, reproduction |ocation change is
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access points 1;St?lr gn%g)fér g\é?)iegth]:f {Egtpire%Qntmvgrt)t%ﬁ %o Zrgrovide an information storage
medium comprising information on jumping-points for a successive reproduction and angle
change of multi-angle data integrated with information for random access supported by motion
picture data, and a method and a recording and/or repreducing apparatus therefor.

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

learned by practice of the invention.

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



data for another angle is connectedly and successively reproduced,
and information on the access points provided in a separate area
fromthat of the interleaved notion picture data. The access points
may correspond to boundaries of interleaved units of the interleaved
notion picture data. The nmedium may further conprise characteristic
information corresponding to the notion picture data for different
angl es, the characteristic information conprising the information on
t he access points. To achi eve the above and/or other aspects of the
present invention, there is provided another information storage
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entry pogwitahothsr idfolrhkiBh RBraB® mdbium for storing multi-angle motion picture data
corresponding to a motion picture, comprising ¢lip audio-video (AV) streams corresponding to
motion picture data for different angles, which are interleaved with respect to each other, and
information on jumping-points of the clip AV streams provided in a separate area from that of the
interleaved clip AV streams, wherein the jumping-points are access points through which the
motion picture is reproduced from one angle to another angle.

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

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

of the entry points is a jumping-point.



5 The nmedium rmay further conprise playlist information which
conprises at least one playitemthat corresponds to the clip AV
streans. The nmedium may further conprise playlist information which
conprisessat |east one playitem having angle block information,,
wherein the angle block information conprises information on whether
the playitemis for the notion picture data for different angles. The
angle block information nmay further conprise information on the
nunber of different angles for the notion picture. To achieve the
above and/or other aspects of the present invention, there is
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point map comprising information on entry points for random access and information on whether
each of the entry points is.a jumping-point, wherein the jumping-point is an access point through
which the motion picture is reproduced from one angle to another angle.

To achieve the above andfor other aspects of the present invention, there is provided
an apparatus for recording multi-angle motion picture data on an information storage medium,
" the apparatus comprising a recording unit which records motion picture data for different angles”
which are interleaved with respect fo each other, on the information storage medium, wherein

motion picture data for each angle has a plurality of access points through which motion picture



notion picture data for each angle has a plurality of access points

t hrough which notion picture 6 data for another angle is connectedly
and successively reproduced, and a controller which controls the
recording unit 'to record informati on on the access point:s on a
separate area of the information storage nmedium fromthat of the
interl eaved notion picture data. The controller may control the
recording unit to record the information on the access points as
part of characteristic information corresponding to the notion
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The controller may control the recording unit to record the information on the jumping-
points as part of clip information corresponding to the clip AV streams.

To achieve the above andfor other aspects of the present invention, there is provided
yet another apparatus for recording multi-angle motion picture data corresponding to a motion
picture on an information storage medium, the apparatus comprising a recording unit which
records a clip AV stream corresponding to motion picture data for different angles that are
interleaved with respect to each other, on the information storage medium, and a controller



records a clip AV stream corresponding to notion picture data for
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To achieve the above and/or other aspects of the present invention, there is provided
ancther apparatus for reproducing motion picture data for different angles from an information
storage medium, the apparatus comprising a reading unit which reads the motion picture data
for different angles that are divided and interleaved with respect to each other in interleaved
units, from the information storage medium, and a reproduction unit which reproduces the

.. motion picture data for different angles according to access point information provided ina
separéte area of the information storage medium form that of the interleaved motion picture
data, wherein the access point information comprises information for accessing from an
interleaved unit of motion picture data for an angle to a next interleaved unit of the motion



notion. pi cturedata for different angles according to access. point
information provided in a separate area of the information storage
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the clip AV streams being interleaved with respect fo each other, from the information storage

medium, and a reproduction unit which reproduces the clip AV streams according to a plurality

of clip information corresponding to the clip AV streams provided in a separate area of the

information storage medium form that of the interleaved clip AV streams, wherein each clip

information comprises an entry point map comprising information on entry points for random

. .access and.information on whether each of the entry points is a jumping-point, whereinthe_
jumping-point is an access point through which the motion picture is reproduced from one angle

to another angle,
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separate area of the information storage medium from that of the interleaved clip AV streams,
whersin the jumping-points are access points through which the motion picture is reproduced

from one angle to another angle.

The recording of the information on the jumping-points may comprise recording clip
- = - -information correspondingtothe-clip-AV streams, the clip information comprising the information-- - -

on the jumping-points.
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wherein the junping-points are access points through which the notion
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and r epr @duRhagcpr femequ @ﬁtm@.p@ﬁw data @atﬂlﬁerﬁ@tranalw frep eﬂﬂn t°fage

accor di ngnhddf, thfe%dmfdlcempmg rbﬁiufgﬁli@ﬁﬁt(dhqjldturé dfth @tidikecknt amges sepaeat e
area of t e infor. sto di orm t hat of | 0t Ln%ﬂged
mot i on pl §" [ee\éeddrg éespe& td eac er H5%' e ThioMhatibn 5 orage me&n% Wher&h
picture data for each angle has a plurahty of access points through which motion picture data for
another angle is connectedly and successively reproduced, and reproducing the motion picture
data for different angles according to information on the access points provided in a separate

area of the information storage medium form that of the interleaved motion picture data.

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

~ _are divided and interleaved with respect to each other in interleaved units, from the information
storage medium, and reproducing the motion picture data for different angles according to
access point information provided in a separate area of the information storage medium form
that of the interleaved motion picture data, wherein the access point information comprises
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To achi eve the above and/or other aspects of the present invention,
there is provided another nmethod of reproducing notion picture data
for different angles froman information storage nedium the nethod
conprising reading,the notion picture data for different angles that
are divided and interleaved with respect to each other in interleaved
units, fromthe information storage nmedium and reproducing the
notion picture data for different angles according to access point
information provided in a separate area of the information storage
medium form that of the interleaved nption picture data, wherein the
access pifarnationffesereeesionirern apintasieaved pni ?ffrﬂﬁt'ﬁ'&P’F@f? detst foratangleith g "t om

an i nt er inRAYAL Uit &f tef momdh ipRrddA4 fof e dﬁél@aﬁd&l’r f@RceRghefrdrd adinteeizdved
interl eaved unt Q cture %

. . r
et s oty Bl b S6te T oh ol s i Bsr i e nfofieay 8RBl Cor ARGl
angl e t odsia foenadisgwenglé.ng next interleaved unit of notion picture
data for another angle. To achieve the above and/or other as ectg of

the present i n?‘éﬁﬁh?%’ﬁ theraRgecanplor GihenAsERAEE Of e reseRtipeRER. theteriveroye

r epr oducitm@nomérd nﬁélhdan cﬂ!t'dpfcﬁiud?g MofioPrpictliré tits eon tiifaregl aegles ovrreap@rdmgitany t o
a nmotion pict om Ol TR, . )
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pi cture dmamsfcgwe&npnqir@rteme ragiigh elsture deéa for ql'%fﬂ\?aéﬁ ¢S BelipeY pigpams being

i n;ef ! eahﬁ?églewea bntlé REp&astlo datn Qtﬁéﬂ”'fr&ﬁz\ \h/@ﬁr;forfﬂaﬁcﬁﬁ dthiagd MbdiARING eéfpframem?ge
nmedi um an roduci streans.ac i nf or matj on
on j unpi ﬁkj Mﬁft?aff'ﬁ af’%’éd"(‘g tf’ﬂ"%l{wpg?nr%'d%p"ﬁ %c{/rf%?i fgl['e iR %z\ilsg'g ?pr? 4% ea
of the i infeovepartteanessif thednfermmtion stonaf@mediorh drmdifat pfibe lrﬁﬁr@ﬁ\reé&ima@/ clip
AV str e@t%ms"\@ﬁhrr&h fﬁeﬁﬁﬁ‘?ptﬁd*—‘ﬁﬂﬂitgﬁ'e%%&& Eon% fhrdifgh RARh EH%' nRdtion hitfuRUEN

whi ch t tion picture i's reproduced fromone angle to another
angl e. T@P%H?W@W%aaﬁﬁ\%ar@ﬁﬁlﬁ}g%t her aspects of the present

i nvention, t he[re IS E %VaZQO“{Jefaen,dyo?f’th anat hc% of%&gs%np venﬁ&[ %@F&GE Er%\nded

moti on picture "AAFEY Pes” Torresp
pi cture fetanether metfogrofreepaghcing mmg@lqtm@ﬂataﬁor @lﬁ@renﬁnal@a c?ftﬁeremdw R

][ ead:j n gf ?noﬁé,ﬂt ﬁctarvfroﬁltaﬁm?&rra%ﬁ ggragmflbmmntt@e BB odBdnhiIRing| r@umg Q cnma

or | eren an are | nter e

Coher | § Sl srsshorrt e Ao e AL HireehihaobE BREGE Msiss iR, |
AV st r earaspeat tosadh oiert oo thednforatationstoragg megiimginp cdpmdaiciod the leip A stigamyv
stream p%&\é‘;&ﬂ%qo\n?tinﬂat%ﬁ%ﬂ Lﬁﬁ;ﬁnﬁcﬁ%&fthe &alaﬁvlsfaéé?ﬁ PRtiH&in SlsRpAE aFBBGF UM

rccess. PP RROURPBHM OB (RSET BRI TPET, B ap PB AT TS Bne

angl e t oagdasd huiits ARG whidiotha eidtiew pictliieds mpodeced rdiaine ahdle to awthecdrgleof

the present invention, there is provided still yet another nethod of

reproduci ng noffp eehiqyp theuabevasandior piber agpeqtepfdha Prasegt iBveriion thespis REVIARA o

a not i ongfiyet AHothef Fn@ﬂﬁbé‘iaf repth QIR tnhdBion Sitiafedaif foREfaMNt ahdhes doRbdpasking to

conpri si ngnorﬂgr? gilct[}r% from ePn r'nbformatlon storage medium, the methad comprising reading clip AV
streams corresponding to the motion picture data for different angles, the dlip AV streams being
interleaved with respect to each other, from the information storage medium, and reproducing
the clip AV streams according to a plurality of clip information corresponding to the clip AV
streams provided in a separate area of the information storage medium form that of the
interleaved clip AV streams, wherein each clip information comprises an entry point map

.. . .comprising information on entry, points for random access and information on whether eachof

the entry points is a jumping-point, wherein the jumping-point is an access point through which
the motion picture is reproduced from one angle to another angle.
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streans corresponding to the notion picture data for differe
angles, the clip AV streans being interleaved wth respect
other, fromthe informati on storage nmedi um and reproducing
AV streans according to a plurality of clip information corr
tothe clip AV streans provided in a separate area of the
information storage nmediumformthat of the interleaved cl
streans, wherein each clip information conprises an entry po
conprising information on entry points for random access and
i nformati on on whether each of the entry points is a junpin
wher ei n Buias Desauglionol Kigiiewings an access poi nt through which

nt

to each
the clip
espondi ng

p AV
i nt map

g- poi nt,
t he
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t he
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dat a

Shructire of A iPasblEuagaiScdhys i agadued el o 5, vet

structure of

i || ust rati ng FAG-Gd# 8 blopk fiagraip diusiyating gqafa é’?’\‘-?&”%? arga of di
bl ock di agr arfit.|4 isiabioak diagram iltisitading & date stobire 6f =P GGOf thé DNBe

E; gickS 'F lsGa tﬁ:@gshsgg g ﬁ%rhh'nlﬂ%ﬁnﬁ?b@&usﬁu&u@r’i‘%dn%&lb@lbc@f an
16 % 2 Blogk dadran Thatatng YRt AN cAar oo o el

recordi ng uni
is a bl ovkludingpguléiangle Batst rati ng two angl e data which are int

ram

41is a
DVD;
angle

aselﬂf &)t 7

erl eaved

and recorded fig, W 9B BREX difdrem ilRistringtvidl gl deliad@ic Atd ihleiedve@bid Ygcdded

detail ed, Ia%er of a notion picture bit-stream FIG 9is ab
di agram F®etrating an information structure for reproduci ng

| ock

mul ti-angl e FRiGtEHS aploglodiaeramdiystatinga petriiedigyer of Agngtign Q'CE‘F%‘?!'RS“EP’&gr am
i 11 ustrating FcjosRibkgk GRgaativeratvg bitinfoaagon stricurs &ir espraidcingmgliesgle i n

a repr od ?ig rg&rc%d%ﬂr ’N\FIP@K 11 is a VI ew showi ng a | ocation
rel ations g-units, junping-points, . and entr

Qi nts

to illustrat é: 'ﬁnwg%%é'é’f’k @?Qr?’ﬂé'”ﬁfa&%ﬁﬂ'"ﬁpw&ﬁ?rﬁw ‘withrespedt30 pelected | oy

for descandisnig axepredustich ordenshi ch respective clip AV streans

are

recorded in améomé QH&H%ho’iﬁlrﬁﬁraﬁl@@atlaﬁ %tl&r%hip'&\lniéﬁé Ilﬁ{p%g%it@% -gintd, he

present inventio de crlblng a

whi ch reg%‘?ﬂiry\%'"@lt‘i’ Busﬁr@tesa[nraésaﬁgo%/tb%preseng invention:

FIG. 12 is a view for describing a method in which respective clip AV streams are
recorded in a contiguous storage area to illustrate an aspect of the present invention;
FIG. 13 is a view for describing a method in which respective clip AV streams are

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

informatton,

FIG. 15 is a view for describing a relationship between jumping operations and buffers
for successively reproducing motion picture data, to illustrate an aspect of the present invention;
FIG. 16 is a view illustrating an exemplary construction of a PlayList having a muiti-angle

structure, according to an embodiment of the present invention;

FIG. 17 is a block diagram illustrating a data structure for jumping-points, according to an

embodiment of the present invention; -~ - - - --

FIG. 18 is a block diagram lllustrat[ng a data structure for jumping-points, according to

another embodiment of the present invention;
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interl eaved and recorded to illustrate an aspect of the present
invention; FIG 14 is a view for describing a correlation anong

Pl ayLi sts, Playltens, clip information, and clip AV streans to
illustrate an aspect of the present invention; FIG 15 is a view for
describing a relationship between junping operations and buffers,

for successively reproducing notion picture data, to illustrate an
aspect of the present invention;, FIG 16 is a view illustrating an
exenpl ary construction of a PlayList having a nmulti-angle structure,
according to an enbodi nent of the present invention;, FIG 17 is a

bl ock di agrafﬁéhbl@ rbﬁ%}k B r@mdmrsﬁatﬁlbra%wgt@mmferfot BARingPoRe)] actcs;dmg to
accordin resent invention; -- - FIG 18 is
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havi ng ®&icaylingdenesiestivei angleario élmjnage 35| aglaet o tﬂi'ﬁ WTW%W%%" & aspect of
the present 'F'l‘(%@'?‘id Hlockidldgran?ilustratigy anieRashplérl sisdctusd ofragditionabinfonpdtan for
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fespect | b3 ngle dF%IP ée%?eld b?rta%oﬁfslpéﬁmgqqéﬁk{ %!Idéﬂ?t%%ﬁ 28GR d \edemt

[""ustrate an aspect o e present invention;
and FI G ipentign.a bl ock diagramillustrating an exenplary structure of
additional information for an angle represented by a correspondi ng

Pl ayLi st Bedtenodé fonsarvinbeutthe lngendion of t he present invention. Best

mode for Carrvh%hn%%m%\ﬁbé Hm\é@élﬁnldeﬁnt%qﬁ@érﬁmenéﬁtd dfﬂ{we&at iAReEor, N
detail to the e

odi ments of the resent ventio | es of
whi ch ar examPlesef HaEkaefIkotERs e g il Rereip K BfiSite oo
r ef er encgumérdigestalts likeedeatentsahroudteute I'I‘bermmbtsiiméntwg KessribedThwiow in order to
enbodi ment 5 ane %%grﬁ n\le?‘an Bﬁ |%d]09'raqﬁure§ o explain the present

|nvent|oﬁX referri res. According to an enbodi nent of
the present ' NWEErdifY Yo ah BRHSUiMEntRF BY béesht Averidh,URaré 15 providedta medium in

|nforrrat|on on oi nts to reproduc
repr oduc¥ Q%B‘f%’@%n'gz?ﬁg’ing)"}?&oé{’tﬁ | r?ﬂ'i(g Ust %Fsﬁ aﬁﬁgpaetgrgo 668 B&’ucé'&ﬁ étR{
angl e datagle data diey wigst of repwdsempinitial @ngle @ﬁtagéeca’r@é I sep@wge sieragased #fom

that of gl bds AP PSR- Q’lgfétrHc'Stfon Qﬁiuae ol %E&Hlﬂ@tdé?l a%Be@Sﬂﬁ@bre@ént
t he pr esent Il nvention, notlo r’&FCt ure

stored advention;mpolignaiclradataisr Iegxgaryé)gmor rﬁi 3 C@‘P ?‘bdaoA‘%d%c’t @ggﬁ?a?‘ gnd
di f f er entlipagdesmeny diferehtreahighes ehagbé indididwvallg dididedinte smeiied reterleawecbbipté(aved

bl ocks and interleaved with each other. According to another aspect, each angle data may be recorded
using a division recording method. Jumping-point information for seeking motion picture data
for each angle is stored in a separate storage area from that of the motion picture data. That is,
information for referring to different angles is provided in a separate area from that of the clip AV

streams.

To change from one angle to another angle according to an aspect of the present
invention, angle data are classified into corresponding jumping-units (JPUs}, a start address of
each jumping-unit is designated as a jumping point, and information on the jumping point is
recorded as separate additional information. In a case where one angle data is divided into

- -+ -interleaved blocks and interleaved with another-angle data, the interleaved.blocks may.act_.as .

the jumping-units.
To perform the operation described above, an embodiment of the present invention

may comprise the following components:
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and interleaved with each other. According to another aspect, each
angl e data may be recorded wusing a division recording nethod.

Junpi ng-poi nt information for seeking notion picture data for each
angle is stored +n a separate storage area fromthat of the nott+on
picture data. That is, information for referring to different angles
Is provided in a separate area fromthat of the clip AV streans. To
change fromone angle to another angle according to an aspect of the
present invention, angle data are classified into corresponding
junpi ng-units (JPUB) a start address of = each junping-unit is

desi gnat eg 35 ?i)bbmfﬂbs%gd B éHcodearbdp blﬂfcwlélﬁt GAVPst%BmEH&ré#Q&lWélgwgDéSt nt
S recoraed a
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anot her. @n@ﬂ@ﬁﬁama the interl eaved-bl ocks may.act.as .._. the

j unpi ng-uni ts. (sTpldgﬁéni RF SatfidgeinRReEAiIhg® depodicharinahammiwen IN-time and
enbodi ne QQTQ t lpresent I nvention may conprise the follow ng
componen Elf tonpressed and encoded clip audio-visual (AV)
streams for ElaytisteompipingsPne epyore) Rlgylters: @F%tlon file having

i nformation sugﬂ) jipirgemtinagwaith stoles ioeations of japingpoifiter a clip AV
stream (3) Playltemfor setting time according to a reproduction

i nterval bet WeMnltHahgle ate referd to r@uibatpictze drta eorasirising 2 (Plyalifyl i gaprosiction

conpri si fg. gnes ?%@ pihiaYhiied e rﬁlﬂﬁiar( ddt#igmoﬂ& ﬂétuﬁétdafm@at\éw ch
stores Iocatlo refers to noti

pi cture moara@aﬁ%?'wg W@O%'Vg'ﬁ'gﬁ?lﬁlg ”f%!’tV(I\S/’? G@P?%W%"l?rﬁc’f@ egeh ?fmera
speci f i cfof éxample0 tepfesentingt view frotnheedifiarert Iangimgﬂ\lﬁllccimtaamassbmmrmm fgieathur e
data thaf, g pe %&%;eﬂ%mﬂgﬁoﬁéaw h @8 LR Yick?d 8y Earkbld %%éurtgvre&faduced

caneras at® a specl

r epr esenttiafgmg tmeéwnqi PG IETar f%ﬂ tppe Meficanggpi. a“%ﬁ?ﬁ%’tﬁj‘%{?ﬁewgﬁﬁe ®Yfnon
for eachanitkParheriifodas Bana-cAbik banamd. y for each angle. Motion

pi cture data capabl e of being reproduced at a sane tinme-band are
referred to asSimeé therraiigl gcidatdatadskre lbrgedmsize, theerntion pigisfafgtaibe mul ti -
angl e dajg, ALLed Sﬁaesrtérﬁtgtrérfgnﬂ@d gyl::&rhpr@é%% Bit-GRRhRNAS an ﬁheﬂﬁaﬂor{ B%n;may on

plcture ata 1's ver INn Sl Z g %%l %ﬁ% it
conpr esseRIreERRIA4R Efeéa’Ft”B é!ﬁ'% /nd Playg %?“Q‘:B'ﬁg{%@%‘?g& ROPE toTEpPrag rgen 'ﬂ %an
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Pl ayLi st gﬂq ﬁeﬁﬁycof PofiPlo'a %@Qﬁﬂaﬁ@cél%r%&Et Ainiddrie DVJh& 0&*()%09 may

correspon as a re uni t or, exanpl e, DVD, and
t he Pl aytdmeprising a clip AV stream and clip mformatlon may be referred to as a dlip, and a Playltem

may cover a part of or the whole clip. Further descriptions thereof are provided below.

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

starts.
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and Playltem correspond to a program and cell as reproduction units
of the DVD. An object conprising a clip AV streamand clip

I nformation nay be referred to as a clip, and a Playltem may cover a
part of or the whole clip. Further descriptions thereof are provided
bel ow. An information recordi ng nmedi um according to an enbodi nent of
the present invention stores AV streans, that is, clip AV streans,
as clips. Aclip AV streammay be divided into interleaved bl ocks to
be interleaved, or recorded in a contiguous storage area. Each AV
streamis conpressed and recorded to reduce its size. To re &uce
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g? ? Zarr:]a\/@l{;eg%rq h%l:g trean%nage ﬁcrt m@er% drrtlocﬂﬁlgt { af %E&%ﬁﬁb%&s&ﬂ%v@hﬂoﬁ AV

‘p tream e|n Into | n
m dst of As ejwvoamlaﬁng? theaesneptive|cl Fp"\VAR}feﬁmPé?frfﬁco,ﬂE’e J"i'm‘,?ﬂ)tﬁ@f balcﬂfeﬂgm be
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shown in?F RVIStr eans. ar e recor ded
i ndi vi dumrmyatmg tI@ r@gr,qgmcgg@gfga jumping-unit of the current clip AV stream. FIG, 12 lllusirates a

reproduction sequence, where angle 3 is reproduced, then angle 1 is reproduced, and
successively, angle m is reproduced. A user input for an angle change may be processed on

the basis of jumping-units.

FIG. 13 shows a data structure where respective clip AV streams are interleaved and
recorded, to illustrate an aspect of the present invention. As shown in FIG. 13, where a clip AV
stream, as one angle data, is divided into smaller interleaved units to be interleaved with
different angle data, a jumping-unit acts as an interleaved unit, and a start-point of the =~~~
interleaved unit acts as a jumping-point and simultaneously as a first entry-point ofa
corresponding interleaved unit. One interleaved unit may comprise a plurality of entry-points for
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recordi ng area, where each clip AV stream corresponds to a different
angle. The clip AV streans have the sanme nunber of junping-points,
and are interconnected virtually. That is, clip AV streans are

di vided and recorded individually in a continuous storage area, but
connected to each other at junping-points as |locations indicating a
sanme reproduction tinme-point. Accordingly, in the case of
reproduci ng another clip AV streamin the m dst of reproducing a
current clip AV stream successive reproduction can be performed by
seeking a junping point of a next junping unit and reproducing the
next j urrpidem aneees. Gefering tahiG: e iherg May be? IUPPIRAR 2 cortpig) mpﬂ"@fﬂﬂﬂﬁg\ﬁ"ﬁb
t he reprggifdst Sefbduding BREDAHAG-dAtd, twikke tiip@Vatredrendre tritdripavd, Bt intedeaved

FIG 12 illustrates . a reprodugcti.on r | 1 ;
repr oduc‘&‘},"oﬁf@ﬂncﬁw&? 8”?"?%“9&‘%&36%ﬁ%uéﬁt%%aﬂe&%dgé\%e@??@%p& ?ﬁgfﬁlsnllaém% i's
r epr odudiedsedAo tepeadudapnext iftsrieayad eniidielengingiegier eapnrlisethp ﬁ@@%é'@% that he

basi s of ] HRiraAE AHBkelddta, eFrepldu&iBRYBh&intéAbaves LAt CtHaNGaldhadT the next
respective V- streans are ecor ded

A [ ter) d, t
[T het ierisae Uil o R mEBHPOTO B B B erb Areangs,
wher e a fdn Bnofiér asgls, drastheramrdaneneangle éatd &bm, anbtbertinglediats, thafunpingedoinér
interl eavﬁ)?rpé{féle Eszals:[o%spc?to! s@%rgiﬁ to?ﬂl\é Wntdia cBHdsh&Hdfiglintantal &l dHitlopine Bne

j unpi ng-'ﬂ as an in eaved unit, and a start-point of the
interl| eagekb dd.t acts as a j unpi ng-point and sinultaneously as a

first entry-popnt . o] correspondi ng_ i rl.e Nk ;

i nterl eaved unrlt%' ﬁ%@’”%ﬁ?ﬁ?ic%j%oﬂﬁﬁ?%?? Ig?ﬁ“(')‘?ft’ aﬁl? Qtf% pt(lgllfprﬁfs . (t)'(rm_’ fpda

random adip@§'siredef A5 an igptraiionia Gip rafers te A gipAVhairpalmeng COMATRINGIALP a

certain in#bﬁﬂét{&ﬂfd?ﬂi\?%igﬁ\\/%iﬂeainﬂ RdbHAnd T @5, 18] 2 PEYLIP stia8ig usioer angl e
I'p S

data. \Were cl ' streans, are interl ea%,ed ﬁn i nterl egved &Qrieta
cor r espoffEToRlCtis ArinfoaRation slgrage gepiym; acc g ot prass e Y S LI LaY

Junpi ng- paiaity of MhRistROrMRIPlayList risetmipdse @ploratiy obPlayltams beinginter¢osasatad-
current 3%’@&&?&%&?; %etdgé( r n?tg J%?%%@f_ t ﬁ%?é%m%d\%g%n e&ELt The
| ocat i onclpf Thelecefisriof a pareespanding aart (Riavitemin ap asiel 68 AYgSteAR can be foun

j umpi ng- pahddiipiéretidt i on. Wiere a user selects one angle from
another angle, in other words, one angle data from another angle
data, the j unpianinigoiatidn stiradeonetittni areoiding4d e prese inventivaeteepb!e 8 t he

| ocati Onaﬁfwi rgﬂoﬁﬁa%g%gh%érﬂﬂﬁé L&RYRFe Whrddutiontb @haHamg répagiuetionat a.
re

b otons it et e e, S e aor R oty MM B B
to a cli pdrad foerMunpity.t Generafypardeleddrooit informatidhetarege) reedidmpsuchiag acl i p
AV str eame Ref 'ég in&?ecffuﬁe F.Ip%det%ﬁ‘niné% ‘Ll?rjrﬁé(daﬁrﬁé, bi.ltsanarnfgﬁ‘f%tiSn él&ia e fn@&iunﬁ
repr oductlf8K"Y R5° "t of matfPon st or a_de medi um accor di .n% to the present
i nvent i oRusheap antoptical disk, phereig @ipicurie NMoved ipjregddataprpquiss %ﬁ?f‘?'{{erﬁtﬂ time
CoNpPri et aRhriwi dgedatiof. AbclWhére Bedifigrgeddf etotampietoreidia from the
information storage medium is different from a reproduction speed of the read motion picture
data, a component for compensating the difference between the reading speed and the
reproduction speed is needed even in the case of reading and reproducing a contiguous storage
area. A motion picture buffer may be used as such a compensating compoenent. A motion
picture buffer having a predetermined size is prepared. The buffer is filled by reading data at a
predetermined speed, and thereafter, a reproduction is performed. The reading speed of the
data may be controlled to prevent overflow or underflow of the motion picture buffer. By using
the motion picture buffer, even where the motion picture data is recorded at a variable bit-rate

(VBR), a successive reproduction is possible.
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A Playltem may be used to designate a reproduction start tine and
reproduction end tine of a clip. The location of a correspondi ng
part (Playlten) in an actual clip AV streamcan be found wusing clip
information. An_information storage medi um according to the present
i nvention, capable of allow ng random access, may perform a
successi ve reproduction by changing reproduction |locations in a
predeterm ned tine, even in a non-contiguous storage area. This
| ocation change is referred to as "junping." Generally, an
el ectronic information storage nmedi um such as a Y
require a pr edEt%F?d“H%@tﬂsﬂ??ﬁg stpfefn thﬁﬂl"t‘%ﬂi"?"'ﬂf?&nﬁﬂﬁ SWOE o 5’gsé'°h @
(roEdi um  fefder 8t @Vem’ieg@@jurrﬂlngiﬁmt iehepreriutedarpitiosteriter s junpingds ganei}a@ddb
ata, reguir si der ] [ r so,
where o PARfReRabIng o ful B Bhof O, AEBRR RurpBiaf 20
storage rapuidusrdivétholit filisconametion digingdher iuppiog oRer ﬁf@ﬁ timyg e Beforsrunderow efibe

notion pj FE& ocg@}'ttﬁe j%ﬁ@@%%ﬁtls E&ﬁpl&m%&@émﬂmﬁlédﬁaqmﬁﬁlﬁgma
bet ween t readi ng speed a

FRORA BES B SRR N TR
not i on pit@tassendnthdterwansejuripeopesatich tirse is TCHNP, ectajosading spgedis VpBrrdie. A

motion Pl otdwétﬁa Qgéefdr eagﬁar{{‘l dﬂgur@ d&h Wtoe{hghﬂg 6 SiuBin §mP£l‘%QI§rs§lﬁ.al tide

buffer is redet erm ne g

t her eaf t egnditign: rjéﬁ‘f"ﬁa yeit sigT VR p¥r® oT—ur@MPlﬂth “MeQdi Mep: g%é’é' e’o‘%mﬂe

dat a may shfyGRREE M Bbwirng steRuRItionO Befférlsize (B> UraleT fJUsM. of the motion
picture buffer. By using the notion picture buffer, even where the
mot i on pi ct ur e Fiatl@ shavsreeRayListhbving aanuitenglhitaictietaceerdiag toapErybodigient

success! Yt GRLARNGUNER. ASoRAR S Kbote, BhylEh@induzch I sbepiasaiiat dat a

stored int not 1 on cture u er is odu
that, evEPAURRE @r“&t”f%ﬁﬁﬁae?mw Y asseF@Hr%ﬂ{?IE'@&" g%d“% ﬁé’f”é%‘g’t gfl’pg?ormmg
j unpi ng ks agnBioet @ttedpond @ chlayiterVh the caserf stutiirangly datat iUpan pipodustiendat a

for another, ﬂ&h\?stréanﬁﬂatsh&v )Béfsrgde@%ﬁl@sta%gie%iockﬁ%@@'%%&uwdt fHRL/Lip

di sconnell't & dur n‘:gl ng rati1on fore undertow of
the buf Adstresms, ﬁ@élﬁrthe 9‘!?&21 st @rr@i’ﬁﬂﬁ‘ﬁﬁf‘%‘ﬁb‘%‘ eRVetesa®Ad a
repr OdUCFép%Hu@tfonQirrieU RYHiIB Gotilistrated, aacord't@Qb an BgHeet df thestrasetidinvention, thae

f
S vt e e R ]
readi ng sipitsuhal infoivnaliton Wrecbeparate sjorage atseifiom thg ebmotion piade dtadhat jsythe olip

dat 3 ![ S Wgtreérh‘;e 588G fo VribuaHR} élftb M'&iépr&&%ﬁﬂhﬂanﬁﬁ triefcip A Streams may be
condi tion:

Che. buf { diereRGHI gaﬂg‘é’ttﬂeéf%‘z’*é'f'eq A Seoerdea %F?”&%“}‘fa G bR st TS
Buf fer s ltI-Zae:h(a BY streavhs(s fecrdddubdriinusLigly wit®ublieingdntarlqaived withsetherglin A a
mul ti -angj e, rWﬁéré'{h% ﬂ;gﬁ\%tﬂéaﬁﬁ af'é%nl@ﬁea%g@%gbﬁ@iﬁhv si?tfaan"a B‘i“jwlﬂfeﬁﬁﬂ‘dﬁmaller
i nventi on. |'tems i ncl Q/ F Iha]y IS
have a  units, that |s, mterleaved units, to be :nterleaved with divided chpA streams or othe es,
In the case of not being interleaved, as shown in FIG. 16, Clips 2, 3, 4 are recorded respectively
on a continuous storage area. Accordingly, these clips are provided in the same manner as that

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

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

rmformatlon addltlonally to general Information and entry point map (EPMap) information.
According to an embodiment of the present invention, jumping point information is recorded in a
separate storage area from that of motion picture data. According to an aspect, since the
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sequential structure, but as denoted by a second Playltemin FIG 16,
a plurality of clips formng an angle block correspond to a Playltem
in the case of multi-angle data. Upon reproduction, one of clip AV
streans (not shown) belonging to this angle block may be reproduced.
The clip AV streans, that is, the clips 2, 3 and 4 form ng the angle
bl ock may have the sane reproduction tinme. VWiile not illustrated,
according to an aspect of the present invention, the clips
designated to the Playltemform ng the angle bl ock include
junping-point information as additional information in a separate

st or age lsmpiag peiokinfermetionfaspyiqsg felgionshin wihihe wotignpigiurg Qata=tth%JUE‘P|”B AV

Slt I ears. pofif Gdrfhafie i iﬁcludﬁdn@uﬁ: IReRRGAS ThE cﬁ&ﬁfomﬁaetsmtadmmrﬁnhﬂooﬂatsom foe
clip AV s

t d.t
Fecor dect P e ARSTLede Sefetpuh S GRGeedt Mol ol G @ior,,
streans dierers@oglelodaichereprasanissi by avdip h\éa&eanmr@g:lurﬁﬁmflcw%ﬁremnﬁhﬂaﬁ her
clip AV %t EFa?iﬂfBﬁnat\é\hﬁ{aQ cérh&s@hrlfcﬁ}mﬁ%rﬁésrf&fé% are interleaved, each

clip AV Streamis divi edlnto srral units, that is, i nterl eaved
units, to be interleaved wth H streanms for ot her
angles. In t he e{:séé]en gher V?rslg’go 1%‘?:%0 aggnvﬁ%l/ as shown in FI G

16
dips 2, 3, 4 aﬁlﬂ\napeet@tmeéreﬁ%ﬁi@w|bsﬁe|wmb@frff°a1 8 vt Priei gLtk stirinipgpation
area. Accor di nmleymdtcbmﬁﬁﬁén@ﬂrés&efa)fmwabaﬁfotmmtlbdne sane nmanner as

that —of Oips oyt _ﬁ&dr&& (100 byl QLifbd: iomP R BlsPofil BFte of iforion

shows a data str rovi ol nts acc 0_an
enbodi ment of tﬁr'l% "ﬂfcé@'@rﬂ Stf""ﬁ\?éﬁl{?ﬁsocﬁ% kﬁ%ﬁ&gﬁgﬂ%w en 'fotg's "F"ﬂefshzﬁro’
case that a corthespospomningodip s nits: @ipdéri gnglecnd dirglRViay infephatign oot
map (JPMap) i nfé;(gsgr%aon is created and included in clip information,

oo et on - A BEHR s AR ¥ e b e AR

junmping point information is recorded in a separate storage area

fromthat of npid Epma |ﬁﬁ)Hﬁﬁ[0H@$lﬁpﬂS@§i‘ﬁf&Prﬁétﬂg fdr ShetimeAR dsthtionsdf BA entiyhe
18 junping point informatio

t hi t
picture H‘?i‘ﬂté‘apacbf?é’ff"’lﬁ‘%’f‘ﬁ@cesﬁoﬁﬁqerﬁﬁ%@ﬁ rr‘?ﬁrtolrj‘gcﬂgn @“‘?%@: %ﬁseeﬂ%a??{' -EII%I gD on
i nf or mat defined MMPES, kpd ihafosatatinfamatien ia thei numberadf bytes, dremaribeneffsegtors,zor
clip AV gtr Eﬁgér d?‘ﬁl?’gbdl*éq;gac &s W rb%ﬁo ?%Erﬁorﬁlfatsémgerﬁﬁbﬁeccﬁﬂtl\nPEG

i nventi on, tron picture aata erent Q(ﬂ%"!g %{ g
repr eseni“@ﬂsﬂﬁ’iﬁ SHE%TW p'heyPiap é'ﬁ‘?ﬁ“@?oné’oﬁ'ﬂﬁeél"i“i%ﬂ Ipfogmaipndq YidugHy
The  genednabctiatfipwitodliboor dmy asgEpwtiesethe difpatorredpionds tas cliplol avss data.

\ég(rjflegg R%cg})ugqq to \ég rgsf}:}[egt thg @P&Lolf@n‘fpﬂgg)omtefng Borf’ésht&dlnﬁ étﬁﬁ) ! q_ art
i nf or mat nntmmatfmlaee rnﬂmﬂmﬂmmngma@etrmrmawr%&@ JgMag ipfarmglign- The jumping

'bnf or ”?t ﬂﬁt mff)rmla?&@#hnﬁ@éstmféﬁrﬁﬁi@@ﬁ) seéi@ia rbaties oby fumpiny bR é‘é&é‘ﬁ 98kA [LI rst

yte o e c I n I ndi ca r

JPMap in 8? Watoi‘% e\f\PPé‘HE’P ﬁloq fACP?{ |gg 4n aéspectt thlglo@at%% ﬁlfcgrm SHiEHE nlhbd
of bytes or the number of sectors. According to another aspect the location information may be
the number of MPEG-TS packets where the information is encoded in MPEG Transport Streams.

FIG. 18 shows a data structure for providing jumping-points according to anather
embodiment of the present invention. Referring to FIG. 18, jumping point information is included
in EPMap information. As described above, a jumping point may be identical to an entry point
as a random access point where a moving picture is encoded by performing space-time
" compression such as the MPEG. Accordingly, information oh jumping points caribe gasily ™ = ™~
recorded by inserting information about whether a corresponding entry point acts as a jumping
point to information on the entry point. According to an aspect, each of a plurality of clip
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the corresponding clip is not a clip for angle and the JPMVap

I nformati on does not exist; and - Ciplnfo: storing attributes of a
clip AV streamfile related to the clip information file. The EPMap
i nformati on compri~ses information for the tine and | ocation of an
entry point capable of random access. Cenerally, the reproduction
time is a Presentation Time defined in MPEG and the |ocation

i nformation is the nunber of bytes, the nunber of sectors, or the
nunber of MPEG TS packets where notion picture information is encoded
in MPEG Transport Streams. The JPMap information conprises junping
poi nt i ninfrmaionsarespordinetie ginAY stieemnmay inguds FRMag ipfermegtippsoraprispBher
angl es WaRkMatioR@&n @hinPrdifl drRisweMesedch ofth€ bty pbifs ssadicd adahping point.
According to an aspect, the nunber of junping-points and

correspondi ng Flihpé sipwsaidata structére forgraviging gurepingmintadaedording fasii) anethrager
| nf or mat énﬂﬂo@'ﬁeﬁt Bend Erjg?é?ﬁt i‘n@érﬁ&ﬁéf@rﬂng dlRfe.hY, @H'aﬂ&ttorﬁﬁhﬂméﬂ'ﬂﬁ Qt'i'mé N

conprises Informati oh to, see | ocat’l on_of point om a
start | geated Brodecting pipiheseBhaioreaten fob C"pﬁé‘i%‘f”ﬁlaﬁg"‘”ﬁ'ﬁb k. a@ﬁ%’@tt ®this
| ocat i Onnurﬁﬁdﬁbfmim farmihG orid ehglaliiae and 18é niryies 8T jompihgiecinis ekistingat one clip
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L or natl on

I nvention, Refer poi n
i ncl uded'"fc’irfﬁatlﬁ’lﬂﬁg{b"t'?rﬁf g‘fﬁ?’é’fr‘gé‘ﬁa d'ﬁéreg%?l?%l B@'&P'W mag INRF Y " ¥oi nt
may be i demspadlto b olipathabintadlip pdistam emrespandingl rmaetioo eistiredatanior difierert a

noving p {§ degedy perform ng space-time conpression such
as the I\/Er%ér gclor Fﬂg’l ygel nformati on oh junping points can be easily

recorded by inses bo Q}g)wSrPﬂaym@fahfbmt@mepr%@ﬁ Pawyltan Deming sip eyl blockent ry
recor di neeEhaf HET PvighPhhpliin cOIIEMALOR el b a8

cor r es pogefieray Ptegltam informaiont Tf@amlerb@yk infsmatton cormmisps !“f?F‘B?fWEtaP@ﬁ whether
conpri si ngorrésBBﬁH‘ geH yREm @BnsRidids ¥an Bﬂ?l@ bl%cl@- mﬁe ‘Pﬂ@ﬂ@ﬁ fnfc?lﬂéﬁbtn%néhﬂﬂng?lﬁb ry
P ovi i B ieIy <BUT & Saieb IR P 1 SR Tren S aR e’
the pres Brléproducedlt\i’\lbere tlﬁeﬁlamtem rgfot muliHatle ddliorepictard datai ermhge may be

i nf or mat 1%0 d?d {oLllQ;frbﬁLﬁe rSm ofé & aﬁé’th&%‘oﬁsﬁﬁd t@‘ihd éémé' dﬁgm@%ﬁ‘tAccordmg

[ nfornat orm ng_an  an Lmbi
clips forqﬁnqtj'eb@f@eﬁn@ﬁg%ﬁhewp'awft mﬁiﬂ?ﬁewpw 'ﬂ%f‘"'ﬁa a%?wﬂes oc
exi sti nginformetd. cl ip are stored in junp manager information. Then '
I nformation for the junping-points for each clip, that is, each cI I p
AV stream is $i®Réehaws@eenstiuglianf Plavkisieas eRiodvaingayiss caresrandagion. A
cor r espopdibadive Sels! RRRTng SREIR. 21)Gh6re oREPRYIEBNGbRasPaid® to SRYLglesBar ched
For wit hPlaylltem belonging to the PlayList does not form an angle block. As shown in FIG, 21,

information on an angle represented by a corresponding PlayList is recorded separately. A

corresponding PlayList is reproduced according to an angle selection or angle change by a user.

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

~ - respective angles are jumping-points.” The-jumping-points are managed as additional-data in-a--
separate storage area from that of the motion picture data. Reproduction unit information for
connecting and reproducing the corresponding recording units for the motion picture data may
be provided additionally to information for multi-angles. A reproduction apparatus, according to
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i nformation structure. According to a different aspect, junping point
map i nformation may correspond to a clip, that is, a clip AV stream
corresponding to notion picture data for different angles, that is,
various angles. FIG 20 shows PlayList information conprising a
Playltem form ng an angle block. Referring to FIG 20, Playltem

i nformati on conprises angle block information in addition to general
Playlteminformati on. The angl e bl ock i nformation conprises

i nformati on about whether a corresponding Playitemconstitutes an
angl e bl ock. The Playlteminformation constituting the angle block

i s r ecoraiethbodimentcdhe pisent invepsion deesioimes the fofiewing onefriiopfoforredieg MUk ni ng
the Playllglal S reproduced. Were the Playltemis for multi-angle
notion piCture data, a change may be provided to reproduce from one
angl e t o anot haificehgbeagomnigr jumpinl poista i seakinig@nt) repodducing engfeddatais t o
anot her aspect. Fl ' Walflels ' kS din

Pl ayl t enrgwg(ﬁeg dgr?gsleé% %%égiﬁg%ﬂoﬁ&b %@?\mbﬁn%ﬁd@% H%ﬁfo%s%gé g@t]ésg? ?nuc gi on
of Pl ayLmafios piature dats i crRGdbeedy e irforgalionderbmmatie Paintseay b egd from the
ang: es. tiﬁﬁﬂ‘n%rglsh Ellgrtabé’mgbilﬁn aﬁ&sto.\éf?affrﬁ@mgrlymﬁenuhs oreaspoelingange dota ia)nel
angl e, e aylte ongj,n 0 a gl e
bl Sck. ABSAAIR RO, OO s p G At e g Oy SRR R0
cor r espopcixagple] ayder sttratiedred mpoddcesle pasading tp an Aspesh EirdBfeERREPh g

Pl ayLi Stcoh%ﬁ%%@éﬁ?ﬁﬁiﬁ@m?aﬁiﬁn?%éej%d?lgeétien AforARBh Cor HRAGE iR data fBMGHcEan

change by _descri above, notion picture. _data fo n
angl o meBnaledIast AeapinglM e A TEIRBRon R RIS R SRR DR ok il e
dat a f orrepia@icien isas@ireed 0f toeawhrestinping piitolihe datatbaingregprdsidcadecor ded
RS U S iR Rtion'fou %ﬁ%?p%ﬂdih@ﬁ%bin@'ﬂﬁin@f rioin PBEON
picture GafA Fepresenting respective angles are | unpi ng- points. -
The- j unpdatgfopaniothes argieis raprgiyesd. as addi tional -data in-a_ separate

storage area fromthat of _the tion picture data. Repr k. nit
i nf or %at i on f ofVhergdhfieerectg a&ﬁ'g_%?t@ﬁeo'%ﬁ @&eﬁaavteﬁ,eang5(;09@%8%%%#38&09

r ecor di ngorags $pacé, @vert theughuieiadnmpli-ebgle motieit Hictura ylataijbe gata i reedrand

addi ti Onn%lanloﬁucteg fﬁafﬁﬁﬁé %B‘?.Edd%gs ét%gé'%ﬂatté whEHE b8 Sngle cHaREY B AbiCierBrimed.

appar at us, accor o) ) an enbodi nent of the present .inveption
per f or s Therforedhe Wﬁ%ﬁ@gl@ pistion Rigiredata may rbS(?l]%"é‘e?rﬁﬁetqeperﬁﬂ'@?"@n A e,
Si nce i nfopsxERipiepBindlOangleimplicngidaoe t4ts. Aaprdinglykdengatenidtara pnesding iimiiation
angle data is __recor . p L e f; { of
moti on peceipeshEl BoHElp A a el A R MR TARIAREIP R BT, | 1

reproduced, t hgg b RfARoh Qffudifé of NRplobiEbMGHIRhEHE Sidimytidharereseitiig’ om
the information stora '

cor r espomulfiRgIIghi§ Ir%°°Eij§8 g‘ ﬁn%géfgﬁgﬁrgﬁgﬁ%ra‘%%b%@{?g@? )F%SF C‘;zla;,r%gtp Fé&’ Wige

cor r es pohigikn gndvigireardatge chengerisliequestad vevie anip A gieamdrelopging to the angle
block is reproduced, after reproeducing up to a nearest jump-point from the current location of the
clip AV stream for an angle being reproduced, reproduction continues from a point after a
corresponding jumping-point of another clip AV stream for another angle, the angle change
being requested from the angle {current angle) to the another angle by, for example, a user.
Referring to FIG. 21, where separate PlayLists for respective angles are provided, when an
angle change is requested while a current PlayList is reproduced, another PlayList is

reproduced according to the change.
-- - ----- - Arecording apparatus-according-to-an embodiment of the present.inventien isan - - - -
apparatus for recording the above-described clip AV stream, jumping point information, and

reproduction unit information, in an information storage medium. A method of recording using
the recording apparatus, according to an embadiment of the present invention is as follows,
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for exanple, a user is tracked and reproduced. According to an
aspect, clip information conprises junping information as connection
information for notion picture data form ng an angle bl ock.
Accordi ngly, where an angle change is requested at a specific ...
time-point, after a reproduction is perfornmed up to a nearest
j unpi ng point of the data being reproduced, remaining notion picture
information follow ng a correspondi ng junping point of notion picture
data for another angle is reproduced. Wiere the respective angl e data
are not interleaved, and recorded in a contiguous storage space,
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for multi-angle data may be mdlwdualiy recorded in a contiguous storage area. Accordingly, an
effective distribution of recording area and random access is obtained. This also enables more

afficient tracking and reading of multi-angle motion picfure data.

It is understood that a system which uses the present invention also includes
permanent or removable storage, such as magnetic and optical discs, RAM, ROM, a carrier
wave medium, etc., on which the process and data structures of the present invention can be

- stored and distributed. “Fhe-operations can also be distributed via; for example,-downloading - - -

over a network such as the Internet.
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that is equal to or nore than this reproduction tine. Boundary

| ocations of these units are used as junping-points. For exanple, in
a space-tine conpression nethod such as the MPEG a random access
point is a start point of a GOP (Goup O Picture). Accordingly, the
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is understood that a system which uses the present invention also

i ncl udes permanent or renovabl e storage, such as magnetic and
optical discs, RAM ROM a carrier wave nedium etc., on which the
process and data structures of the present invention can be stored
and distributed. The operations can also be distributed via; for
exanpl e, downl oading --- - over a network such as the Internet. 22 It
is al so understood that while the present invention has been
illustrated in part by describing a DVD, it is understood that the
present invention is not limted thereto and may be applied with
respect to a variety of information storage nedia known or to be
known. It is further understood that while illustrative, non-limting
enbodi nents of the present invention overcone the above

di sadvant ages and ot her di sadvant ages not descri bed above, the
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present invention is not required to overcone the disadvantages
descri bed above, and illustrative, non-limting enbodi nents of the
present invention may not overcone any of the problens described
above. Al though a few enbodi ments of the present invention have been
shown and described, it will be appreciated by those skilled in the
art that changes may be made in these enbodinents wthout departing
fron1th%V§EL§@ egisand spirit of the invention, the scope of which
is deflneéLrnJ%ﬁ%—appended clainms and their equivalents. 23 Wiat is
clainmed is: 1. An apparatus for reproducing notion picture data for

di fferent angles i\ﬁ%Bbératusw&fragsrﬂa@d;@maﬁ&f@garer@% fodiffeR$it BRPSS MérHSn
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readi ng uni ch reads the notion picture data for different angles
that are divided and interleaved wth respect to each other in
interleaved anitsAnfapparetuséoriraproduatd eotiat gictagedatartd idiffierentadgles from an
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differe information provided in
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motion picture data for another angle.

3. An apparatus for reproducing motion picture data for different angles
corresponding to a motion picture from an information storage medium, the apparatus
comprising:

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

a reproduction unit which reproduces the clip AV streams according fo information on
jumping-points of the clip AV streams provided in a separate area of the information storage
medium from that of the interleaved clip AV streams, wherein the jumping-points are access
points through which the motion picture is reproduced from one angle to another angle.
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conprising: a reading unit which reads clip AV streans correspondi ng
to the notion picture data for different angles, the clip AV streans
being interleaved with respect to each other, fromthe information
storage nedium and a reproduction unit which reproduces the clip AV
streans according to information on junping-points of the clip AV
streans provided in a separate area of the information storage
mediumfromthat of the interleaved clip AV streans, wherein the

j unpi ng-points are access points through which the notion picture is
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information storage nedium the apparatus  conprising: a reading unit
whi ch reads clip AV streans corresponding to the notion picture data
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plurali tcymafisiaw:i p information corresponding to the clip AV streans
provided in @ rsaRad aliewi@EeRagl ciBY sRéAh Bt Pondf Ploale mFBEH pittufd @it for

that of the interleaved clip AV streaps, wherein each clip
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access point through which the nption picture Is reproduced fromone

angl e t @farmtiﬁ@poréwp@qmq tp the clip AV streams provided in a separate area of the information
storage medium from that of the interleaved clip AV streams, wherein each clip information
comprises an entry point map comprising information on entry points for random access and
information on whether each of the entry points is a jumping-point, wherein the jumping-point is

an access point through which the motion picture is reproduced from one angle to another angle.

25



