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 nmulti-angle data structures.
Background Art For exanple, DVDs are information storage nedia
capable of storing nulti-angle data. Miulti-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 1 shows a data structure of a conventiona
DVD. Referring to FIG 1, a DVD storage area includes a VMs area,
wherein title | APPARATUSIFQRBEPROPYCHE PATAFOIRBIAFEREATANGIRd, 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 VIS area may
include information for a title as a reproduction unit and a VOBS as
mot i on piXeglnicglKield or mation. A plurality of titles can be stored in
one VTS. ApffatdtuseR aigimmatnda catas@nistith thet pgsentdrive fitioe raldvtosandrdoroktidal G

1. The VI ' ! ArRFeaMni ch stores additional
i nf or mat :\égaﬁegﬁ?eg%uy n{&gﬁ:@h%g\/:@agr ea, a VOBS area which stores video

obj ects for nenu, and a backup area of VM3 . Each area exists as one
file, and the VOBS area may be onmitted in sone cases.
Backaround Art

For example, DVDs are information storage media capable of storing multi-angle data.
Multi-angle data is recorded on a DVD using an interleaving method in which data fo be
recorded is divided into predetermined units and recorded in turns, Information for seeking and
reproducing interleaved blocks is recorded in motion picture bit-streams.

FiG. 1 shows a data structure of a conventional DVD. Referring to FIG. 1, a DVD
storage area includes a VMG area, wherein title information and fitle menu information are
stored, and a plurality of VTS areas, wherein a plurality of movie files are stored. Generally, the
VMG area includes iwo or three files and each VTS area includes three through twelve files.
The VTS area may include Iinformation for a fitle as a reproduction unit and a VOBS as motion
picture information. A plurality of titles can be stored in one VTS.

FIG, 2 shows a data structure of the VMG area of FIG. 1. The VMG area includes a
VMGl area which stores additionai information related to 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
mofion picture information for video fifle 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 fop layer. The
fitle is connected with one or more PGCs. A PGC among the plurality of PGCs fo be first
reproduced is cafled Entry PGC. A fitle may comprise only one PGC, that is, an Enfry PGC. A



FIG 3 shows a data structure of the VIS area of FIG 1. The VIS area
includes Video Title Set Information (VTSI), a VOBS as notion picture
data for nmenu picture, a VOBS as notion picture information for video
title set, and backup data of VTSI. A VOBS for displaying a nmenu

pi cture can be included selectively in the VIS area. Each VOBS is
subdi vided into VOBs and cells as recording units. One VOB conprises
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 title is connected with one or
nmore PGCs. A PGC anong the fpl urality of PGCs to be first reé_oduced
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FIG: 7 shows an arrangement-in-which two angle-data-are interleaved and recorded in
order. As shown in FIG. 7, each JLVU should have a same reproduction time. Asize 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




FI G 7 shows an arrangement-in-which two angl e-data-are interleaved

and recorded in order. As shown in FIG 7, each ILVU should have a

sane reproduction tine. A size of a recording |ength of data nay be
changed according to data conpressibility. To reproduce interleaved
data, junping of the ILVU data unit is required in both cases where
one angle data is reproduced, and where one angle data is changed

from anot her angle data and then reproduced. For exanple, to

" reproduce data corresponding to angle 1, it is required to seek and
reproduce only ILVU data corresponding to the angle 1. To change to
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_ Information related to interleaving is mulliplexed and recorded in a motion picture data

stream, and therefore is exiracted, Generally, an operation to seek and reproduce an

interleaved block belonging to an-angle; 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



reproduced, obtains location information on a desired interl eaved

bl ock to be reproduced, and transfers the obtained |ocation

i nformation to a data readi ng device. Al so, conpressed and encoded
notion picture data is processed in a notion picture de-mnultiplexer.
Accordingly, a process for extracting |location information from
notion picture data and transferring the |l ocation information to the
CPU i s needed. Furthernore, where nmulti-angle data is divided
into predetermned units, interleaved, and stored, reproduction

| ocation change is continuously required in order to read data
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Anocther aspect of the present invention is to provide an information storage medium
comprising information on jumping-points for a successive reproduction and angle change of
multi-angle data, on a separate storage area from that of motion picture data, and & method and
a recording and/or reproducing apparatus therefor,

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

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



Addi ti onal aspects and/ or advantages of the present invention wll be
set forth in part in the description which follows and, in part, wll -
be obvious fromthe description, or may be | earned by practice of the
i nventi on. To achi eve the above and/or other aspects of the
present invention, there is provided an information storage nedi um
for storing multi-angle notion picture data thereon, conprising
notion picture data for different angles which are Interleaved with
respect to each other, wherein notion picture data for each angl e has
a plurality of access points through which notion picture data for
anot her angle is connectedly and successivelg repr oduced,, and
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The medium may further comprise characteristic information corresponding to the
motion picture data for different angles, the characteristic information comprising the information

on the access points.

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

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

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



To achi eve the above and/or other aspects of the present invention,
there is provided still another information storage nmedium for
storing nulti-angle notion picture data corresponding to a notion

pi cture, conprising clip audio-video (AV) streans corresponding to
notion picture -dat:a for different angles, which are Interleaved with
respect to each other, and information on junping-points of the clip
AV streans provided in a separate area fromthat of the interl eaved
clip AV streans, wherein the junping-points are access points through
whi ch the notion picture is reproduced from one angle to anot her
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pi cture data corrazrs&ondl%getto notion picture, conprising a clip
audi o- vi o2 EPP{eRRA® trednt rP@gcg%eﬁa?ql% to motion picture data for
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further conprise clip information corresponding to the clip AV
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AV streant g picture, comprising clip ponding
motion picture dafa for different angles, which are interleaved with respect fo each other, and a
plurality of clip information corresponding to the clip AV streams provided in a separate area
from that of the interleaved ¢lip 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-peint, wherein the jumping-point is an access point through
which the motion picture is reproduced from one angle to another angle.

To achieve the above and/for 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 unif which records motion plcture data for différent ngles™
which are interleaved with respect to each other, on the information storage medium, wherein
motion picture data for each angle has a plurality of access points through which motion picture



To achi eve the above and/or other aspects of the present invention,
there is provided still yet another information storage nedi umfor
storing nulti-angle notion picture data corresponding to a notion

pi cture, conprising clip audio-video (AV) streans corresponding to
notion picture data for different angles, which are interi'eaved with
respect to each other, and a plurality of clip information
corresponding to the clip AV streans provided in a separate area from
that of the interleaved clip AV streans, wherein each clip
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Interleaved with respect to each other, on the information storage medium, and a controller



The controller may control the recording unit to record the
information on the junping-points as part of clip information
corresponding to the clip AV streans. To achi eve the above
and/ or other aspects of the present invention, there is provided yet
anot her apparatus for recording nulti-angle notion picture data
corresponding to a notion picture on an information storage nedi um
the apparatus conprising a recording unit whi Ch records a clip AV
stream corresponding to notion picture data for different angles that
are interleaved with respect to each other, on the information
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interleaved unit of motion picture data for an angle to a next interleaved unit of the motion



separate area of the information storage nediumformthat of the
interl eaved notion picture data, wherein the access point information
conprises information for accessing froman Interleaved unit of
notion picture data for an angle to a next interleaved unit of the
notion picture data for the angle and/or for accessing from an
interleaved unit of notion picture data for an angle to a
correspondi ng next interleaved unit of notion picture data for

anot her angl e. To achi eve the above and/ or other aspects of
the present invention, there is provided still another apparatus for
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information comprises an entry point map comprising information on entry points for random

- -access and.information on whether.each of the entty points is a jumping-point, whereinthe
jumping-peint is an access point through which the motion picture is reproduced from one angle
to another angle.



To achi eve the above and/or other aspects of the present invention,
there is provided a nethod of recording nulti-angle notion picture
data on an information storage nmedium the nmethod conprising
recording notion picture data for different angles which are

interl eaved with respect to each other, wherein notion picture data
for each angle has a plurality of access points through which notion
pi cture data for another angle is connectedly and successively
reproduced, and recording information on the access points in a
separate area of the information storage mediumfromthat of the
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streams corresponding to motion picture data for different angles, which are interleaved with
respect to each other, and recording information on jumping-points of the clip AV streams in a
separaie 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,

The recording of the information on the jumping-points may comprise recording clip
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To achi eve the above and/or other aspects of the present Invention,
there I's provided yet another nethod of recording nulti-angle notion
pi cture data corresponding to a notion picture on an information
storage nedium the nmethod conprising recording a clip audio-video
stream corresponding to notion picture data for different angles that
are interleaved with respect to each other, and recording information
on junping-points of the clip AV streamin a separate area of the
information storage nediumfromthat of the clip AV stream wherein
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To achi eve the above and/or other aspects of the present invention,
there is provided still yet another nethod of reproducing notion
picture data for different angles corresponding to a notion picture
froman information storage nedium the nmethod conprising reading
clip AV streans cor,responding to the notion picture-data for
different angles, the clip AV streanms being interleaved with respect
to each other, fromthe information storage nedium and reproducing
the clip AV streans according to a plurality of clip information
corresponding to the clip AV streans provided in a separate area of

the infornmati gn storage di um. form,th of the int av L n. AV
T eans. GRGTUP Bb terveie R Mo AT best milor b Bl SFYBR 0 b o0
_conpri siintgrigangchunitaf the motiwl Hickine fiaje foothe englerapgior farreesing fred gn latggeaved

i nf or mat i @it oPRotABlcRY daRAEinQhglé 13 BRSSHINAMYInBIt htdriBav@d LbiTEs mdGonPitudd ,

wherein t | unpj,ng-point is an access point through which the notion
pi cture i%?arégb%g’ﬁ'gaélggf romone angle to another angle. Brief

Dgscr ![ ption ?f t?@%bi@e@?{% Jhave an_d.i’olr otBer 2IFRRRF AP Q/eQe{nt RldRén, ﬁféﬁ@&ﬁrg\(ic?bﬂd
advant ages_ 0 e jnyention wll, becone arent .and nore rea

appr eci at H2qtHe E‘Y?%?Hr%‘{;df'ﬂﬁma@g@fcﬁ‘bet‘i'agq?fg%cﬁf?eﬁ%a@%ﬁ&rfe?po ng t?ey

present i meton pictirs framedrgnfoimatiousiprageonddiym, thetmethod eoraisoairadiy sig AV

d { awl {lgs é?rfe??ﬁ@i:&{é}'s oEJlizulﬁ“g tothé Aot Bllzilﬂfélﬂl?ﬁif@@ifﬁ@féhi d_nlblidéttﬁéiﬁliit:MS@aﬁllabﬂng
structure _of a PVD; s, a bl ock. di agram i strati

St 1 uct ur drigeeted N regpas o fack Pl Ror i fchHcR oleg IR drloealdhe?

i | | ust r at thegipdVeteamsacrardngiodnfermatonon TEpigwaintsiof e ¢ip A, streangg pravided g
gl ock d L?@ %E@derété 84 bﬁ?e% iﬁ@rrﬁati?@ét&a@d thétimiosn Bkt a’itrB?i’ferﬁéveH ey AWVD; El G
is a ck di agrami. ratin onsh.r ock;

FG 6+ saem e BbatiRe PR IF sl SR Rt MR g R Bl 0
uni ts in rapredused tem prstanplede n9lABANHH ti - angl e data; FIG 7 Is a
bl ock di agram i la%l%gvre%é a%%v:—g é’r\%loggtﬁér%sge%gs%ﬂ\ﬁ@b%@enﬂn@en‘tim, %%Le%ggrgﬂde%nd

recorded in order, _ )
yet another mathod of repraducing motion picture data for different angles corresponding to a

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

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

—-- . .comprising jnformation on.entry points for random access and information on whether eachof
the entry points is ajumping-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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FIG 8 is a block diagramillustrating a detailed |ayer of a notion

picture bit-stream FIG 9 Is a block diagramillustrating an
I nformation structure for reproducing multi-angle data, recorded on a
NV_PCK; FIG 10 is a block diagramillustrating a junping

operation with respect to selected angles, in a reproduction order;
FIG 11 is a view showng a | ocation relationship anong

junpi ng-units, junping-points, and entry-points to illustrate an
aspect of the present invention; FIG 12 is a view for
describing a nmethod in which respective clip AV streans are recorded

In a con . S
nvent | orbt BenstoltARERBER U, () 10 Geccri bing & method | h wht oh
respective cli prhese andfoeether appegisiand edverdagse of taiaveningribergore aprarelst r at e
328 gf Pgic';lanﬂfmo?dg@adﬂly esRstiatdd eI thd falltwing descriptioh G thd dspeats aflﬂ_&é megehior
i nfornmati '%’r? ,ﬁt'oah%ﬁeg'l "?Ip))dnﬁ@ﬂ @W@gﬁg E?%ht;ﬁﬁ% 5[;; Jrgg?%é ggﬁﬂgks"pgc!t IOof t he
resent inventjon: i ' i bi
Pel ati onshi p E@\?\E&P'ﬂ%%&ﬁﬁ%%@“ﬁ? %ﬁés/ét%\é\, ;eg’u? ﬁgrﬁ’(s:r | Plopgsﬁccessi vel y
reproduci ng nbiG 3is adilesk diegragiupliating date drietigopa YMCARE FIGT t he
present i nvenFiRis a block diagram illustrating a data structure of a VTS area of FIG. 1;
FIG. 4 is a block diagram illusirating a data structure of a PGC of the DVD;
FIG. 5 is a block diagram illustrating a consiruction of an angle block;
FIG. 6 is a block diagram illustrating VOBs and Cells as recording units in a case of not
including mult-angle data;
FIG 7 Is a block diagram illustrating two angle data which are interleaved and recorded
in order;
FIG. 8 is a block diagram illustrating a detailed layer of a motion picture bit-stream;
FIG. 8 Is a block diagram illustrating an Information structure for repraducing multi-angle
data, recorded on a NV_PCK;
FIG. 10 is a block diagram illustrating a jumping operation with respect to selected
angles, in a reproduction order,
FIG. 11 is a view showing a location relationship among jumping-units, jumping-points,
and entry-points to illustrate an aspect of the present invention;
FIG. 12 is a view for describing a method in which respective clip AV streams are
recorded in a contiguous storage area to llustrate an aspect of the present invention;
FIG. 13 is a view for describing a method in which respective clip AV streams are
interleaved and recorded to illustrate an aspect of the present invention;
FIG. 14 is a view for describing a correlation among PlayLists, Playltems, clip information,
and dlip AV streams to illustrate an aspect of the present invention; .
FIG, 15 Is a view for describing a relationship between jumping operations and buffers,
for successively reproducing motion picture data, fo illustrate an aspect of the present invention;
FIG. 16 is a view illustrating an exemplary construction of a PlayList having a multi-angle
structure, according 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; ---— - - -- IR TP R b
FIG. 18 is a block diagram iliustrating a data structure for jumping-points, according to
another embodiment of the present invention;
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FIG 16 is a viewillustrating an exenplary construction of a
Pl ayLi st having a nulti-angle structure, according to an enbodi nent

of the present invention; FIG 17 is a block diagram
illustrating a data structure for junping- p0| nts, according to an
enbodi mrent of the present invention;--- -- --- - FIG™—18 is

a block diagramillustrating a data structure for junping-points,
accordi ng to anot her enbodi nent of the present invention;

FIG 19 is a block diagramillustrating a data structure for

j unpi ng-points, according to still another enbodi ment of the present
I nventi on; FIG 20 is a block diagramillustrating an

exenpl ary Pl ayld $9 isianflookrugieonillistieting @ dalaceyricierrgor fugrpinarrgininaeeagging to

bl ock, tostltl 'alj\ Srﬁﬁcﬁln@ﬂtﬁaﬁ%seﬂﬁnvbhi@n present invention; FIG

21 T 2 view L uatsal g, SR.eneiakY, G0IRGIe) il .nﬁ,ﬁaﬁbh Hain®S

reproducti on ¥O respectve 2 ustrate an
aspect of Playkempfoggiagen ﬁmﬁl?@ﬁﬂ 8?1‘"“53#63" asPe°t° E;'\ESQZ‘E‘"Y%‘ oM bl ock

diagramill us'FrGalz'l Bg vaw lkxteting @ exesplay conatretiof of Etkdiists emeebroiiucionT yndt | on

;(r)]r an a?&'c?xdlﬁ Q&b@%g@é 18 11GSHaleQR R6IREH oF the Brad¥itirféntioh:@nd | | ustrate
aspect o o PL R digran i Lt:sltrgg'ng an exemplary structure of additional information for

an angle represented by a corresponding PlayList, to illustrate an aspect of the present

invention.

Best mode for carrying out the Invention
Reference will now be made in detail to the embodiments of the present invention,

examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout, The embodiments are described below in order to
explain the present invention by referring to the figures.

According to an embodiment of the present invention, there is provided & medium in
which information on jumping-points to reproduce each angle data and/or reproduce another
angle data in the midst of reproducing initial angle data Is recorded in a separate storage area of
the medium from that of multi-angle motion picture data. According to an aspect of the present
invention, motion picture data for an angle may be stored as a clip audio-video {AY} siream, and
clip AV streams for different angles may be individually divided into smaller interleaved bjocks
and interleaved with each other. According to another aspect, each angle data may be recorded
using a division recording method. Jumplng-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 fo different angles is provided in a separate area from that of the clip AV

sfreams.

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 ls
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 mayactas . .. ...

the jumping-uhits.

To perform the operation described above, an embodiment of the present invention
may comprise the following components:
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Best node for carrying out the Invention Ref erence wi ||l now
be made in detail to the enbodi nents of the present invention,
exanpl es of which are illustrated in the acconpanyi ng draw ngs,
wherein |ike reference nunerals refer to |ike el enments throughout.
The enbodi ments are descri bed below in order to explain the present

i nvention by referring to the figures. According to an
enbodi nent of the present invention, there Is provided a nediumin
whi ch information on junping-points to reproduce each angle data
and/ or reproduce another angle data in the m dst of reproducing
initial angle data |Is recorded in a separate storage area of the
medi um fr om t hat) @mpreedediantergbaedmetit sudio-visug ) strepmsdor regpedivelanglfst o an

aspect of the RbRHEMorhdibR b h&Vihg iffBrinalth sbiCdslbnCodthgtaariduayinformatorgbiea may
be stored ilg%\’ e%Hp audi o-video (AV) stream and clip AV streans for
g

differentcl es may be Individually divided into snaller in[.erle ved
bl ocks and | nt €P) Ratten fersetinddigerrcerdieg o aﬁ?&%’f“ﬂ'i"ﬁ&“%i T e Y 1
each angl@ineofmmiip;be recorded using a division recordi ng nethod.

Jurrlpi n?- looit nt if!{ﬂaﬁﬁtéo%ﬁéi@onﬁteﬂk&remammspéhdpi cture d?t ?hf or teach
angle I's stored,i.n a separate stara re 0 e notion
RLEmpiad ‘f"ﬁf"@? Wﬁ'?? %?Ire @@%P%sfaoéluﬁﬁ%-tpp (ﬁ)tg'di fferent angles

pi cture data.

i s provided in puESRR @RS fPmbtioR PeluAate@ombihg@ diralif\of fdpfoliaiiBn
To change from one

f angle t not her .angl e _according to ect of
the preséehfsgt W@?ﬁﬁ%ﬁ‘?ﬁ&‘ﬂb ﬁ@gdsair? mtes {ea??%i'ﬁ igtgn Pﬁ&uﬁe d@%&?agé'%o ndi ng
j unpi ng- uhblpgraphERge)ultarmowstyaring a didrality of eametsg 6t7 $racifn tip-Re.eaghcamera,
flesi gnat gfgrde.@@m@e,j reiFeeeRtEha @Qic?ﬁtf[omémfl‘fe}dhi Q{g@%mﬂdﬂ?mbhﬁe $omiRintig epe Nt
s recorded as, separ a i onal i [ e
angl o dat=0F 2" b GRS o 1o g Araer B Bate heBlecPiiat bl P,
anot her arejk earderime-bark @rd rpfesed fe av Buiiangix dataans caplenty gregtpgusing the muiti-

j unpi Ng- Wik Yata are referred th s PElkifAgi@tdniRtsoper ati on descri bed above, an
enbodi ment of the present invention nmay conprise the follow ng
conponent s: Since the motion piciure data is very large in size, the motion picture data is

compressed and stored/transmitted as compressed bit-streams. As an illustration, a clip may
correspond to a recording unit, and PlayList and Playltem cormespond to reproduction units.
The clip may comrespond 1o a cell as a recording unit of, for example, a DVD, and the Playlist
and Piayltem correspond to a program and cell as reproduction units of the DVD. An object
comprising a clip AV stream and clip Information may be refeired to as a clip, and a Playliem
may cover a part of or the whale 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, characterlstic 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 atfributes for each clip AV stream, and an Entry Point Map that stores location
information of entry-points allowing random access per predetermined intervals. [n MPEG that
is utilized generally as motion piciure compression standards, the entry-points correspond fo the
locations of I-pictures to which infra-images are compressed. For example, the Entry Point Map
is utilized in time-seeking for seeking a predetermined time-elapsed point after repraduction

staris.
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(1) conpressed and encoded clip audio-visual (AV) streans for
respective angl es; (2) clip information file having

I nformati on such as encoding attribute information for a clip AV
stream (3) Playltemfor setting tine according to a
reproduction interval between INtinme and QUT-time of a clipy -

(4) PlayList conprising one or nore Playltems; and (5)

j unpi ng- poi nt map whi ch stores |ocations of junping-points.

Mul ti-angle data refers to notion picture data conprising a plurality
of reproduction units at a specific tinme-point. That is, the

mul ti-angle da I s noti I C

si mul tangousl th& 1ﬁ§1°§15 ?‘lf?%“ r‘?l%ﬁ’c%?"%aatg??gé Q%'%ig?'uﬁts@nrgéiﬁ)@‘gm{g% oy

each cammoiats oharclippAéstishe to Hesheiesp asHeHPf e plessit mveam% Agishevarie RIC. g‘mgl e.
Qgghoagg@eﬁqﬂe &g A‘@Qﬁ@mi is f'n‘éﬁo é’d?@édﬂ'e ondgﬁg 16 bePArg R cﬁtafamh@mtllhy for
CF - bandi P b s glwﬁ?{‘ A3 RlFblos PablEPERREACoRLoR S8
usi ng t heachilwpingwnifiiea Mapagaplst. Addnringegint Bake atetation AGIRACHSEENt .
Since t h?rol:mﬁHldHrE Mhﬁnbéﬂ' &it—dﬁb ?bptoﬂudé%hbihér@l’pgﬂl dtiBarh cd@fspdrding tarhdtion

picture da 5'@3 HBF"“%%EEPE %m 41 ?{ oﬂeﬁfﬂbﬁﬂ& tﬁéjcligivgf?m 6GChtion

bit-stre a recording
unit, anobfablwswarah@lngan@mch@mr@mm@gtmbwawﬁwg@p?f GBRAVGHe#Ri £s. The

E)l\/li)p gﬁ)é t ggiﬁ)ﬁl@ﬁhdy ?é)idéhtl@ﬁ kd anamirpdig CAccdidmg toei dspeat, sinfothe entarmpinis, a
as repr oc?ﬁf@i‘ fop R 6 SEEF%P q{t Elsaﬁ?hgﬁeqﬂ{ebg Ep@%q%}n% r'r?sslﬁém @é‘%s@&‘ A

stream an@mmm-qmtsnﬁ @?ﬁﬁﬂ%ﬂﬁ@?ﬂﬁ?ﬂ\}“%e‘*ﬁ%’?‘é’? L 1 oaelugpipg-pipt m%i’d%"ﬂe a
Pl ayl t em gty ¥idfy-paina Muriifingaoint gy Mdicdteea firbtieptry-peint tineng toesioritptfi ons
thereof af Fry gozr%y %?ndlhgﬁan%Wg unit,

FIG. 12 shows a data structure of a plurality of clip AV streams for multi-angle data,
wherein the clip AV streams are not interleaved, to illustrate an aspect of the present invention.
As shown in FIG. 12, the respective clip AV streams are recorded individually in a contiguous
recording area, where each clip AV stream corresponds to a different angle. The clip AV
streams have the same number of jumping-points, and are interconnected virtually, That is, clip
AV streams are divided and recorded individually in a continuous storage area, but connected o
each other at jumping-points as locations indicating a same reproduction time-point.
Accordingly, in the case of reproducing another ofip AV stream in the midst of reproducing a
current clip AV stream, successive reproduction can be performed by seeking a jumping point of
a next jumping unit and reproducing the next jumping-unit of the another clip AV stream, after
terminating the reproduction of a jumping-unit of the current clip AV stream. FIG. 12 illustrates a
reproduction sequence, where angle 3 is reproduced, then angie 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 of a
corresponding interleaved unit. One interleaved unit may comprise a plurality of entry-points for
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An i nformation recordi ng medi um according to an enbodi nent of the
present invention stores AV streans, that Is, clip AV streans, as
clips. Aclip AV stream may be divided into interl eaved bl ocks to be
interl eaved, or recorded in a contiguous storage area. Each AV stream
is conpressed and recorded to reduce its size. To reproduce-the
recorded clip AV streans, characteristic information of the
conpressed notion picture data is needed. For this reason, clip
information is provided for each clip AV stream The clip information
conprises audio and video attributes for each clip AV stream and an
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angl e dat a. FIG 14 illustrates a correlation anong a
PlayList, a Playltem clip information, and a clip AV stream As an
illustration, a clip refers to a clip AV stream and correspondi ng
clip information for the clip AV stream Referring to FIG 14, a
PlayList is a basi.c unit for reproduction. An information storage
medi um according to the present invention may store a plurality of
Pl ayLi sts. One Pl ayList nmay conprise a plurality of Playltens being
i nterconnected. A Playltem may be used to designate a reproduction
start tinme and reproduction end tine of a clip. The |location of a

? orres po_ndi ng pﬁ&t 1 5(iiﬁjls€§f%s.ttﬁ§)datg Qofdd Irﬁﬁé &%an%‘\c{&e Iﬁoﬁ\‘felsig Fe?ﬁa%cﬁaﬂ) 5981
ound using clip information. N n 1 nrormtion _tqraerrglum
accor di ngmenner thet, piep wbere ajurpingtnibis rergyersiagd Beregltar s mRNSISgRIBHTed ©
acces 3 , P@Mipﬂ?rsﬁéﬁnﬁ%tarir@ma‘sﬁétme déite por asbiier agle, by nalfemnpétag data is
reproductijon at.i | . Dr I -\

non- con 1 50965 e IscafheluoR GG v B ooklell, in Mrcreertiontive

"j unpi ng. buffeeqen Pedur. jhe iupping everelss eompiptes 3R 8 rEFPIusiop arlumeind WPhosdich
?f, f gr 5'3 trft)ﬁ%(t ﬂ't@lé?s arted! ggué &Re OF t?éﬁrdﬂtcﬁfn;ﬂeﬁﬁieﬁmangnmmmgmmnﬁn@nifk w0
o moved £ 825l 4R ARG ERBRA, FRMER, oft REdng QRLTRY £ RS
oper at i onrepaiustion speed @f mptienpielira gata [sda8, the SitrR! R aMPRRoLNT PO 5BV m

t Pe ihnf Or pembiitien) Jnbpiigauait siveel v URT VSO U TUUMPEVLR § V_00h arsn,elpsrm»ﬁer@omhs peed
of the re : - «GOj@msati ng the
differ enC%‘ﬁ%fgg%égﬂmgE@&Jgé@#ﬁﬁgﬁdgg@eg&?ﬁ%ﬁ?@é:—&g& gguct I on speed is
needed even in FiBeieGA6Rs HPlayLearbiving anith-anglrsdokiiee agoming dydn gnbodisent
storage a{aﬁ@e‘ preAserr'nrthegébnphg LA inqi‘iéh%r P[QW%@QE{;IU&%% fig F’EVIQQ héve a
conpensatrng ‘conponent. A notlon picture burfer having a ] ,

pr edet er n¥aqeentiglsiractare, byt assiended briecseprpd FlavitenginflG 18, p %@a'&fye%a'ipﬁ §Faing a

at a predai gigribher capesnd ieanklafitheiethé tae of mult-epyiedht tUpon repgoduction,

per for rmd%‘leTCP gligrA%q'iaé}gs @gtr%ﬁﬁmrﬁ)f:el&ﬂ;ﬁnﬁ éﬁi}gfngle block-may b & fodiBad. R clip

controlled to prevent o OW Or._~un OYV f the rm(tgllon glctgre

buf fer. BV eteaeng: thatds: keciRs? HEnd4franing fhe Aol b&%ﬁ’%ﬂ%’? %R not i on

pi ct ur e dabdidion e rwkid nat ilwirated, aedotdinglio 4n asaea of iBRpsentinGniwebsi ve

reproduct LI[‘BQ dés%n&géﬁwi tpé ﬁayltem forming the angle block include jumping-point information as
additional information in a separate storage area from that of motion picture data, that is, the clip
AV streams. According to various aspects of the present invention, the clip AV streams may be
interleaved to each other, or divided and recorded in a contiguous storage area, that is, each of
the clip AV streams is recorded continuously without being interleaved with other clip AV
streams. Where the clip AV streams are interleaved, each clip AV siream is divided into smaller
units, that is, inferleaved units, to be interleaved with divided clip AV streams for other angles.
In the case of not being interleaved, as shown in FiG. 16, Clips 2, 3, 4 are recorded respectively
on a continuous storage area. Accordingly, these clips are provided in the same manner as that
of Clips 1 and 5 which do not form the angle block.

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

‘information, additionally to general Infdri-nza_tion and entry point map (EPMap) information.
According to an embodiment of the present invention, jumping point information is recorded ina
separate storage area from that of motion picture data. According to an aspect, since the
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FIG 15 illustrates that data stored in the notion picture buffer is
reproduced in such a manner that, even where a junping-unit is
reproduced and thereafter a junping is generated to a clip AV stream
storing notion picture data for another angle, the notion picture
data is reproduced w thout disconnection during the junping opeéeration
time. Before underflow of the buffer can occur, the junping operation
is conpleted and a reproduction of a junping unit of a next angle is
started. In the case of a reproduction device requiring a junping
operation tinme, if it is assumed that a worst junp operation tine is
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JPMap start address. relative byte nunber froma first byte of the
clipinformation file, indicating a start address of a JPMap

I nformation, wherein if this value is zero, the corresponding clip is
not a clip for angle and the JPMap i nformation does not exist; and
Clipinfo: storiumg attributes of a clip AV streamfile related to the
clipinformatien file. The EPMap information conprises

i nformation for the tinme and | ocation of an entry point capabl e of
random access. Generally, the reproduction tinme is a Presentation
Time defined in MPEG and the location information is the nunber of

bytes, the, nunber of sector r. 1 he nunbe VPEG- a wher e
moton i G0N RrerreR ey rebfEnay AR ER el ietdee BT ERT . " he
JPMap i nfioforreatiomen ertrpeinis asd yhethei eagh pidheqnity peigs aleq ada lBpioy paitial | y
connect a clip with clips, of other angles. where the clip. corresponds
to aclip for df§i® SE%‘T’%‘ da%c%’&?tﬂﬂaﬁ‘ﬁ P{°g'd'a%1“a‘g‘6%8?”,‘*s F‘f?@rdﬁlg f'ﬂ)sg'p aer
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i ng. pey e SROIRERIRorIHot FRITittn R} by i oo e e o of
R Y L L R e M e el
Accor di ngare etored irsispe senagehinformationn tTihem infenmationdar therdummina-iemtsfardseh cligs
Ibyt ef_ or mf@s, @Hélmt : 5A\@§tre§ﬁsgifs @ttbﬁed séﬁlrﬁrngaﬂi in %eﬁwtgnpaﬁé}bc} st@ﬁnf@ﬁ:fﬁ-lﬁﬁ\tﬂﬁ t het )
ocation i1 nfor i on_ e nunbe ere the
|t or rmt | SHTe RO BRHET I s AP gl Pl s searoRed R 2" | g
shows a dafoanation storyree Abesrdingrto ¢ differa) aprashiumging aeirttraapdrieraetRnieavt o

anot her egResHcRBta @i, thh R, PéiE Be BreanB6ABIoRINg tRRLEINidAGe ddla fof diferdrd,

j unpi ng poi [1?'[8 é&ﬁsoﬂarﬁ%ﬁs'%nleés i ncluded in EPMap information. As
descri bed® 858V , a Junpi ﬁg ‘point may be identical to an entry point
as ]9 random ac CIQG.SP,OF%%VUHPIéWi%triﬁfo%aﬂ@VdoﬂﬂridMﬁCatNﬁy{ﬁﬁmfﬁorﬂmg @ﬁliﬁhléﬂoc_k. |
perform ng .space- ., CONPression .suc . ngly,
N o né. oREngs 816 a0 it BFRTEBE pfhrset 4hoB Bol\falfieh n ABGRAT,

i nf or mat | eanerbYaditentniermationa Teerngle SlogrioforrptiaTromprises infrrmation gbgid whether
j unpi ng  poidiespdding PRYIHERLORRURS ah BEJIENEIKY TROPBemATSMEEHnREnstiRtiy the
aspect, ee%%pa b?Jck 3 rgéoydreg !nl otrc}ér.qflpoﬁ l;éppoduction, one of the Playltems forming the PlayList

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

information.

FIG. 21 shows a construction of Playlists as reproducing units corresponding to
respective angles. Referring to FIG. 21, where one PlayList corresponds to one angle, the
Piayitem 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 locations of the motion picture data representing

" = respeciive angles are jumping-peints.; 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 corresponding to clip AV streans may include EPMVap
information conprising information on entry points and whet her each
of the entry points also acts a junping point FIG 19 shows
a data structure for providing junping points according to stil

anot her enbedi ment of the present invention. Referring to FIG 19, an
additional information structure is created by collecting

junpi ng-point information for clips formng an angle bl ock. That is,
the . nunber of clips form ng one angle bl ock and the nunber of

j unpi ng-points existing in one clip are stored in junp nanager

information. Then, information_ for i Ng- poi nt r clip,
Lhat 1o, aBaEhoUmboARe Boseaumencs rertrBa L BRBHpPar Ry Yo Pbn sy
manager iandl@datati on. A correspondi ng | ocation of each angl e, each
angl e data, may be searched for with this information s ture
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22 shows deladgrianstheriandleismexradgeedconpri si ng Pl ayI tem; and angl e bl ock
i nformation.
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As descr ihad RN reftBlutiRgaargleldsin hehaaving)is Ateeqaingl iethiseagpdee di vi ded
and interleaved w t h divided notion picture data for another angle,

or each noti on Asisntnioreaiibatstuatuy ofsreprodiciatauit. whers inforetiaferiesesingr age
area. The,aonnectd Q0ydeaqad i l‘né’fﬂfér Bt éﬁl@;lt@fﬁbél%lr@lt&i pag.id admtitute an angIe
representing respective an are n Roi Nt s
are managté?f &g%{PFP 8t & g'éqceé‘? 'ﬁq%%{egg'BLaagcé{ %Fn abemglhggn* t hat
of the notlicis rppratiuuﬂbeafﬂmt@rOdﬂwmuﬁd@%ﬂqatﬁﬁfJH'ﬁP’P"‘F"rﬁ'PG‘r"%‘f”F’@W ’%ﬁ‘“" of the
connecti ”&1 A Qtréaﬁﬁam%gla ee:ﬁdmep,@mcé@ FepRdRdLDg corlitues domas poink &fr bor t he

mf ![ IO? an gqoaggp%#r?gégrp%d%qq?go ang‘t\qer c?p A\?Q% Hf&%ﬂ%}h& a“@e,'tﬁg %%ér@@ for

aratus, i ment
of the prhevgmequesiedinm ibe anqbee(cﬁrcﬁnh@gteh@ teAnPIHe %@’eéhéﬁ‘rﬁqw s yser

r epr oduc erdiatitd to #Q b€ whade@eparate 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 presentinvention iSan - o
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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Since information for junping points for seeking and reproducing
angle data is recorded on a separate storage area fromthat of notion
pi cture data, before a corresponding notion picture data is
reproduced, the information for the junping points my be read from
the information storage nedium and stored in a nmenory. Then, t.he
correspondi ng angle data is tracked and reproduced, or another
correspondi ng angl e data according to an angl e change by, for

exanple, a user is tracked and reproduced. According to an aspect,
clip information conprises junping informati on as connection
information for notion picture data form ng an angle bl ock,
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As descri bed above, according to the present invention, junping point
information is recorded in a separate storage area fromthat of
notion picture data. Mtion picture data for one angle may be

Interl eaved with notion picture data for another angle, or notion
picture data for nulti-angle data may be individually recorded In a
contiguous storage area. Accordingly, an effective distribution of
recordi ng area and random access i s obtained. This al so enabl es nore
efficient tracking and reading of nulti-angle notion picture data.

It is understood that a system which uses the present invention also
i ncl udes permanent or renovable stora e h as ic, and tical
di scs, RAR/( ROV s glseupdessiopd thai while g °“ ik bﬁﬂﬂ@ﬁ&?tﬁde[ BFoRess
and dat a debdribint 8IDYD, bfs undepstpridistine ptesend rmtlertbm i avt lipiied thereto aedjmamﬁ
distrib Ut Iledm 73P&h Bld VaRSy Siiforbi sfagl ki ikRbWn@ totediowrdT
exanpler |ng over a network such as the Internet. It
is also u nder Stlﬂ@ﬁxrthéralhderd%ddehdt hkilepiugistivg, nomiingiTigieothodimenthefdire present

| I1ustrated i oggrE&mé]Me gt?o%: Blba?fvac]’%g@s DMRnek aasdd%arhﬁ@;@@ﬁo? B&Qﬂaeﬁ Bedvelthe

present i NVENLiON 1S her et 0 th
respect triesgnijnyentiopys "&5* renwresuiwﬂce‘ﬁe E‘?S’F%ﬂd@"% id%“R'?‘Fa\ﬁHWSra”ldo be
known. ilustrative, nbh—hmiﬂnd ehitiodienents nblse sressotintentidn nadyinoeoviicbros ényalf thee
non-Iinit' g %§Q£§ of the present invention overcone the above
disadvantages and of her di sadvant ages not described above, the
present | nvent iRodgh a4 emiggiitenBdf the pressdi incemtiort Haee bies atbwarandges

descr i bed e§8%¥§ it vﬁﬂ% a'ph %ﬁt&& Wthysg 's.ktﬂa(ann tlhl? B jéh'aﬂcﬁh ﬁ'«%@ 9‘99 FERAde fﬁ)thegéa'e

present inveén ? o) @ilﬁescr| ﬁ
above. embomme”‘AM“PR&'h‘é‘?ﬁ’a'a“QW@ﬁBWip ﬁ'E%SPB"I“’ RNYFETERE 1RV ERt i on
have beenysdnayiefiagaiin tesppéndediciaims anithdir doggivaignts. eci at ed by t hose
skilled in the art that changes may be nmade in these enbodi nents

wi t hout departing fromthe principles and spirit of the invention,

t he scope of which is defined in the appended clains and their
equi val ent s.
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What is clained is: 1. An apparatus for reproducing notion
picture data for different angles corresponding to a notion picture
froman informati on storage nedi um the apparatus conprising: a
readi ng unit which reads clip AV streans corresponding to the notion
picture data for different angles, the clip AV streans being
interleaved with respect to each other, fromthe information storage
medi um and a reproduction unit which reproduces the clip AV
streans according to clip information corresponding to the clip AV
streans ¥ealisgiaimeqisy separate area of the information storage.medi um
fromthat of the interleaved cIip AV streans, wherein each clip

| nformation compr '/§ gpp%ratus 8&%? cmgor%mtﬁaﬁénct re dai\ ffgtte(r)'ul(’ g?' on on

entry points of a ‘cofrespon one treant. random
access, &AdeIPARERGIRA rnﬁloamlqtm rpye an dnfermation Q"W@Q%W?@Iymﬁbﬁ APRATAYS an
angl e ch@aggn@@;nt wherein the angl e change p0|nt IS a point through

whi ch the noti . 5O fr m.one t Q.ano

Angl e, ool thithBich oS ERY SR BT ERRaRLR 5 R8RS B
of the cldifigrentanglesethfein AY ﬁ‘i"@?ﬂ@ kaing I@tet!@va%mtm@ﬁp@h@» egch pthen goa e y
poi nt |sjmaﬁma@gﬁamg@a@g@mpgkﬂt using the information on entry points
o e o or BB SoR) ISR oSS BeOhe hoa L B Bl Ra SoiB el

change poi nt corar
t he i nf ocawlgsPeRdiRghodhn ¢lip %’oﬁtrﬁﬁ@s eEvidpd i anprpGteapoof thmmﬂﬁ@tton@wr@e

t he entr yndaRimfor@ NG thdRtefVa\@H kRPAY streams, wherein each clip information comprises
an entry point map comprising informaticn on entry points of a corresponding one of the clip AV
streams for random access, and information on whether each of the entry points is an angle
change point, wherein the angle change point is a point through which the motion picture s
reproduced from one angle o another angle,

wherein the reproduction unit jumps at the entry point of the clip AV streams from one
angle to another angle if the entry point is the angle change point using the information on entry
points and the information on whether each of the entry points is an angle change point.

2. The apparatus according o ¢laim 1, wherein the information on entry points
comprising location information of the entry point among the AV stream.
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