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2 APR 2007 | NFORMATI ON STORAGE MEDI UM W TH STRUCTURE FOR MULTI - ANGLE

DATA, AND RECORDI NG AND-REPRODUCI NG APPARATUS THEREFOR 5 Techni cal

Field The present invention relates to an information storage nedi um

with a structure for multi-angle data and recordi ng and reproduci ng
apparatuses therefor. L 10 Background Art A digital versatile disc

(DVD) is a representative exanple of conventi'onal information

storage nedia on which nulti-angle data can be recorded. The

‘nulti-angle data i SNFQBMAIIOBHSTOBASEMRGIVH WITH STRECTMRREEGRJ

in which data is dj,yjded,, Lts i y
recorded. Hereinaf V@dﬁﬁ'@&ﬂ@oﬁgﬁ\aw 5%[}%9 Eﬁd#&%{,ﬁ%%éﬁ%h?
conventional mnultinedia storage ppgARnTYS THEREIESRI i bed with
acconpanying drawings. ( FIG 1 illustrates a data structure of a

- DVD. Referring to FIG 1, a 20 DVDis divided into a video manager
(VM5 area and lural ity of video title set (VIS) areas.

I nf ormati on ?egiﬁ&qﬁ‘l@i\vﬁ@éo title(s) and nenu information for video
titles are stored in_the VMG area, and video title data is stored in

the plurality of VTSTBP&sESeNtivatianaplalehe FMTeraation Horaeriadignor
three files and i.nel el ; files.
FIG 2 illust ra@ggtﬁég@éﬁﬁgﬁmuﬂa Hggas%% a \C/il\/l}[é;rcgfdéﬁag aégfr% ridr%@do
FIG 2, the VM=zppaatises thdefoa vi deo nmanager information (VM3d) area
containing additional information regarding the VMG area, a video
object 1 12 APR 2007
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10 Background Art

A digital versatile disc (DVD) is a representative example of
conventional information storage media on which multi-angle data can be
recorded. The multi-angle data is recorded on a DVD using an
interleaving method in which data is divided into units and the units are

15  alternately recorded.

Hereinafter, a video data structure of a DVD, which is a
conventional multimedia storage medium, wili be described with

accompanying drawings.

FIG. 1 illustrates a data structure of a DVD. Referring to FIG. 1, a
20 DVD is divided into a video manager (VMG) area and a plurality of video
title set (VTS) areas. Information regarding video title(s) and menu
information for video titles are stored in the VMG area, and video title
data is stored in the plurality of VTS areas. In general, the VMG area
includes two or three files and each VTS area inciudes from three to

25  twelve files.

FIG. 2 illustrates the data structure of a VMG area. Referring {o
FIG. 2, the VMG area includes a video manager information (VMGI) area

containing additional information regarding the VMG area, a video object
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set (VOBS) area containing video object information regarding title
menu, and a VM3 backup area. Each of the VM3 area,: tthe VOBS area,
and the VM3 backup area exists as a file. However, the inclusion of
the VOBS area in the VMG area is optional. In sonme cases, the VOBS
area 5 may not be fornmed in the VM5 area. Each VTS area contains
title information, which is a unit of reproduction, and video obj ect

information VOBS. A plurality of titles my be recorded on, a
area. FIG 3 |I$Qis(f/rcg$%ha@ao%ﬂr§a'§tﬂ9u‘6@%9 @bﬁtwfmaﬁ?%éegﬁiéf@r?ﬂ%@‘%é

FIG 10 3, vi dgr?dra\PM?@%k E%dm@a%ﬂéﬁfﬁgl\)l\g %é;a éﬁé VOIS Hea, and

screen, VOBS for —a Vi t| e set ata are
recorded in theh¥T\Gvi@l damckuReces dxin aﬁaéﬂa/CBBstverpmeonelUsfomlrofthe

vi deo- b} ect ”S%é@%%%%é‘wﬁgw@aqeg’é Spials “BreqTag spaBe ARG rea
vi deo obj ects ls
includes of .a %ﬂd%@?m&@'r}ﬁweqmm 15 basic unit of record in

t he present |nven ionis In a DvD, units of reproduction are
recorded in a hierarchical structure. Atitle is formed on the
upper nost | ayer of tHﬁacimi\/é'ﬁeanelaiamlltainsititlednfurreand)m \gleinbﬁala uruit afitl e

is linked to at | east .one am ch P P

repr oduced, whi'€RMPLIRE: 8 %Otﬁ‘bd‘?? 191‘0(5:%1 g&svggs gc péléraih ifjiles
entry PGC. Fl Gdyidd iesbFfiesn 8 T bkeed.i nked to a PGC, i.e., an
entryPGC. FI G 5|IIustratesatltlellnkedtoaplurallty of PCCs.

When one of the pl uralltg of PGCs is selected and reproduced after
epr oduct i on of a PG &GS ikugiraies a datestrgcturg ef ecfmaisded orReferdngriont ity

Cont r ol 11 nglt he S ButeHee oo TRBPAHTALT B0 EREVPE ATl EafhlEs fo,

det er m ni ng nava g@bquel SetCOM T Batkud Hetapaegatrdatbinrthe TS aedd.on
(PCCl). FIG 6 illustrates a data structure of a PGC. Referri ng&qt W
@y e.

FIG 6, the P&e¢ydaimneledVAPPEPtmatforidsRaYNgfomeRt sheed r
The PGC 12 APR/@%%% divided into a plurality of video objects VOBs and cells which
are units of record. A VOB includes of a plurality of cells. The most

15 basic unit of record in the present invention is a cell.

in a DVD, units of reproduction are recorded in a hierarchical
structure. Aftitle is formed on the uppermost layer of the hierarchical
structure. In general, a title is linked to at least one program chain

(PGC). The PGC first reproduced, which is one of a plurality of PGCs,

N 20 is called an entry PGC. FIG. 4 illustrates a title linked to a PGC, i.e., an
entry PGC. FIG. 5 illustrates a title finked to a plurality of PGCs. When
one of the plurality of PGCs is selected and reproduced after
reproduction of a PGC as shown in FIG. 5, the command for determining
the PGC to be selected and reproduced may be stored in a DVD.

25 Controlling the sequence of reproduction is navigation. A command for
determining navigation is contained in the program chain information
(PGCI).

FIG. 6 illustrates a data structure of a PGC. Referring to FIG. 6,
the PGC is siored in PGCt which is an information struciure. The PGCI

%]




12 APR 2007

contains a pre-comuand that includes a navigation command, a
post - command, and a plutality of programinformation.. The
pre-command i s executed before reproduction of a PGC and the
post-conmand i s executed after reproduction. Each program contains a

5 plurality of cell information. Cells included in a program are
linked to respective cells included in a VOB which is a unit of
record. Each cell, i.e., a unit of reproduction, has a cell comuand

that is provi deeprifingra PreepeBMand ibat inshidasra navgatimpromanand, a

hi erarchi cal description qf _the PGC. . [y r oducti on,
- and has an inf o'?‘?ﬂf oonmen u@%‘%%&léﬁ%ﬁyéﬂpﬁfggréarﬂgnfﬁghé%ﬁ E|'rch is the
most basi ¢ uni tpefcdraRrprListexebutedbaoretdpradictioni of 4 RESC ansthdasi ¢
unit of record. In particular, the PGCis a link of_a plurality of

- cel I's which ar epestiaasnmendrie preciied iafis! reppduciae HashaegjRBropiiINsa
f le il '
o e bl oo P Erg pan B, eI MBI ShOTEM SR g,

such that a pl ueghbtivetelkehtiidatien aar@Bngsich is1a pmitalfliretorsio Eabhtcetnl y
one of these cells can be reproduced. The cells that formthe angle

bl ock, have thd Safeniereameuctanharea celtgeRraand Hiatéepreyided after
corresponds to Wi e. Pdre i : i f
repr oducti on, forp?r?(gjr:léﬁé)r?g g f‘ocﬂ'é dat aI I%?rh%’ras%@?%ﬁj%éﬁ%#@ c?fgthgéi‘GC,
di vi ded into inter theavsitofiipredidtioUand diad snreinfordedicorstvoBse thit latks a
are units of record, and cells, which are units of record, E%Si n% t he

(nterleaving  nElh¥diclEISANegNPF! RASHG AIEST FARECLH IR i & Go1! W fid
cells that are ynit §%Qélug;tqg% phen nul ti-angle support is not

applied. Referring 5 VOBs are sequentially stored and
recorded in contiguous blocks of an information storage nmedium the
conti guous bl ock beilmgparticaat itheH\EC i @ ok @f agpleiedityeol gadimevideh ags units

shown in FIG 9, when, multi-angl ) rt s,.applied, .\ fan ch
angl e and t hei réfcrgpf%dtg:&]émr e%S?%zBeipﬁﬁgﬁy\ﬁﬁgegﬁprg%f?’ﬁ?e%%ﬁ%lgg)l% vek,
using the interleaving nethod. As a 30 result, data for a specific

angl e i s not recorded®Iy gestiteyaius str@staralof an angle block. Referring to FIG.

15 7, the angle block is constructed such that a plurality of cells are
arranged in parallel so that only one of these cells can be reproduced.
The cells that form the angle block, have the same reproduction time.
Each of the cells corresponds to a specific angle. !f the celts, which are
units of reproduction, form an angle block, data for a specific angle is
( 20 divided into interleaved units {IL.VUs) and recorded on VOBs, which are
units of record, and cells, which are units of record, using the interleaving

method.

FIG. 8 illustrates the structure of a VOB and cells that are units of
record when multi-angle supportt is not applied. Referring to FIG. 8,

25 VOBs are sequentially stored and recorded in contiguous blocks of an
information storage medium, the contiguous block being a contiguous
recording space. However, as shown in FIG. 9, when multi-angle
support is applied, VOBs for each angle and their cells are recorded in
ILVUs on an interleaved block, using the interleaving method. As a

30 result, data for a specific angle is not recorded on contiguous record

3
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3 2 APR 2007 areas. That-is, angle data is sequentially,
alternatively recorded using the interleaving nethod.-FIG 9
illustrates angle data of two that is sequentially and alternately
recorded using the interleaving method. Referring to FIG 9, 5
respective |ILVUs have the sanme reproduction tinme. The anpunt of data
to be recorded may vary according to the type of a conpression nethod
used. In the case of interleaved data, in orgfr to neg&oduce ata for

an angle or r&rdaucENFdbANde data fargugniizlys aiterpafivaly rriede di5iifde

to desired IL ; | nst in order to reproduce data in a
first angle, ig ﬁ%ﬂégg?{gﬂgorﬁ&ﬁﬁg'first angle in the ILVU nust be

detected. For this end, a video object bit stream contains data NXT
| LVU SA and NXT | LVIFISZQ iilusttdtes shgleataia ef shmttratiisséd@ntiedly andat

e " FLY e | .

e e o e R SRR 25

ILVU data ig m?‘@@gé’?ﬁ\fégléﬂ/n% l%'éqné%gw?@r P FonfiHe NXThéd bMdupe of Hata
gles the data rep

order to change a uring roduction, a junp nust be
made to the pogotheorecofdathmayfvary attwdirigdnded typmyblea cOmpresaiemmaeihod

' [ i s det ' in ILVUs.. FIG 10 illustrat ' ' t
Fora Sel act o Uaih o 7 e, o nlesaved iz d pidky B sbTRRE dta T A
a user | SSUEs %rfgﬁé‘%??é’prb@u&@é@%efor%Q:r%ﬂ?b_@%n@e,%jﬁﬁfpt ﬁiu@tb géﬁﬁad%lfd ng

reproduction o VU data, the subsequent inmge data can _
reproduced wi t imsireddU¥bsf oForinstangeemsordehtntgprodiesdate ineclhrpanglred

)y first conpleting.the reprqduction of .1 LVU dat fol ] ow a lin
Ey j unpi ng fo ﬁ‘tl?/lg%é%?%{ tEBE'r%%F?@ %Hhtﬁ'gdL\éHdP'é?thea %tepgepc{’og&giqlﬁ% etrﬁle5
I LVU data for thessBBRaesitanehs: coithins MRtd MIX 729 VEISAHMUNMTRILVU_SZ
position of ILVU data is nultiplexed and contained in a bit stream

of video obj ectin dfae struptare skowedo Fied! ushaidndipats thedrasdian e siEetHod.
FIG 12 illust rtﬁ‘é ensexrt R?/@Eé{é%éléﬁg% tja %fb(?tr %e&rﬂp After reproduction of the
ILVU data, a jump to the next ILVU data is made using the data
15 NXT_ILVU SA and NXT_ILVU_SZ. In order to change angles during
the data reproduction, a jump must be made to the position of data for

the changed angle. The extent of jumping is determined in ILVUs.

FIG. 10 illustrates jumping to data for a selected angle in view of
cells. Referring to FIG. 10, even if a user issues a command fo change
( 20 angles at a certain time during reproduction of ILVU data, the

subsequent image data can be reproduced without pause for a seamless
change. This is accomplished by first completing the reproduciion of
ILVU data, following a link by jumping to ILVU data for the changed angle,
and reproducing the ILVU data for the changed angle. Information

25 regarding the position of ILVU data is multiplexed and contained in a bit
stream of video object data that is recorded using the interleaving

method.

FIG. 12 illustrates the structure of information
SML_AGL_Cn DSTA contained in a video object bit stream specifying

30  the positions and sizes of ILVU data for nine angies (n is a natural

4
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SML_AG._Cn_DSTA contained in a video object bit stream specifying 30
the positions and sizes-of ILVU data for nine angles (n is a natural
4 12 APR 2007 nunber between 1 and 9). The nmaxi mum nunber of angl es
supported by a DVD is nine. The data SM._AG._Cn_DSTA provi des
information regarding the ILVU data for angle #n through a link in
the current ILVU data. After the reproduction of the current |LVU
data, it is possible to 5 change a current angle to a desired angle

and reproduce d%@b%iaewﬁ@n Hevd%d Elh@néax"ﬁgmgumh@ra%@%glgwumrt@ﬁh
DSTA. 1n a DVD D'?Q MeCqRe deth STy tAGE”@hrpgﬁ?qgarr%Uﬂ%rﬁfo{hgﬁﬁﬁs

* phot ogr aphed at eren angl es are conpresse m sever a

streans of dat aregardnng ttige Hamtdawom@mgte #n threagh la. linkaw the aubent iBiteam
is 10 fornmed using the interleaving nethod and i nformation is

- inserted into @a@h 6ﬁ?r§'ter'@£’ﬁ‘i’d%'i°8tpféw sHEent lLyibdalackt is Bostiplerto
angl es during g@@%& %E{JH%HPH&{F!Q”@ écd’%%rrggry'@;e a?ﬂjq oﬂBtgﬂétéjﬂ;tri‘hés

recorded on a gl es can urrn
reproduction. Hossineranglé, usihg theadgloeSHat AGLs. Gh \Dﬁﬁfﬂ into units and

stored in a 15 DVD using the interleaving met hod, the nulti-angle
data is not conti nuousb&% ded in conft ?%ﬁus a of the DVD.
Thus, for continuoud 3 {106 RbPCer ‘8" 'Qﬁggh%ft@ sugport, images

r epr oduci ng appaficblhtd ét%ﬂ%réﬁﬂaﬁ@e%\‘@cbﬁz’br@&%dttb%rrﬁ%'éveitél RS to
read the data. 1n particular, if a Teproducing apparatus reproduces

data from an opttiezhs df detaamtlathfasmzoenrcsmcﬂ@@i&ngﬂer dived, sibifestiecam is
gpent by the ap aratus to,.cha gage |tsr80 itjion There i.s.als

rate limt SERed SN DRI PELSaY NG oA nEeT %Wﬂéﬁgﬁeé'%lddppq he

tine delay offS@écrp@u§@éamhwmdhh@l|cmoglf@f*eb§ncectba&a§ﬁamglés ROfhE et 25
Di scl osure of the Invention The present invention provides an

i nformation st oeageduntianunfcoprdingly, dides ehiecicdaia ds fatoted an EaRdbnsuch

access can be RELf QLIEd o be changed during data reproduction.

However, if multi-angle data is divided into units and stored in 2
15 DVD using the interleaving method, the multi-angle data is not

continuously recorded in contiguous areas of the DVD. Thus, for

continuous reproduction of data for an angle, a reproducing apparatus is

required to move its position many times to read the data. In particular,

if a reproducing apparatus reproduces data from an optical disc or a hard
( 20 disc, considerable time is spent by the apparatus to change its position.

There is also a bit rate limit imposed on a compressed bif stream to

compensate for the time delay offset caused when the apparatus

changes its position.

25 Disclosure of the invention

The present invention provides an information storage medium
with a data structure in which random access can be performed

regardless of the position of multi-angle data, and an apparatus therefor.
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regardl ess of the position of nulti-angle data, and an apparatus

therefor. 5 APR 200 Additional aspects and/or advant ages of the

invention will be set forth in part in the description which foll ows

and, in part, will be obvious fromthe description, or nay be

| earned by practice of the invention. According to an aspect of the

present invention, there is provided 5 an information storage nedi um

on which nulti-angle data is recorded, including at |least two clips

in each of which vi dedditdpactspeatsearidior advamtgdes obihetineemtian willdrey$et

data is recorded. The at. least two.clips,are recorded |n.contiguous
areas of the. i rfPHPn‘ﬁtﬂaBHn%%ran%r_'m ‘Uﬁﬂ(’h?‘)% _@F‘él’e‘& %ﬁ&!ﬁ%&aq '
each angl e may ﬁ&@'tHe%feser;Bﬂth,%ir'nﬁé{y BE teckRel WYrasRObNNS ihhatticy.

access points enabling vi deo object” data of different angles to be

reproduced without pause; and additional information that contains
j unpi ng poi nt i nf or nixtdardingtheanvasiest objhecpregankinnantiomdhegeisqirpyded

i nf tion includi ddi ti onal_inf ti. i ' d
Lhe ] unpi ng %po; it MBTAE: et mert oA MBS dak g EhoBeds"
include a startj,ROdRY & lehst MfﬁsﬁH@Bbﬁ%fD@iidﬁvi@éoHﬂﬁecﬁ'da@a&ﬂdarfm?y’g!e

be stored in a tableTormat in the clip information. The clip
i nf or mat i on mayofithelmuls-angle gajsoisneconiedr nhbe ¢hlaashtwo 2bps e rggoeded

format i odk ok Tiabe 6h a0 2
i or mat i on | BGABAORGY A e ueRiaon SR B Chcci 11 e

whet her each entry point can act as a junping point. The clip

i('nf ornmation nmay incl ude: ddbd@pidty daed for e angld mdiyrigeludaf apiatlitg of
regardi ng junping points through which a clip . s vi,rtuaLJ y 55
connect abl el o JEMRY BPINGS H7ad 267 ACaRRA RANSTRIALYAG demeisEt data of

j unpi ng poi nt s cﬂﬁgreﬁﬂt%@Fegsp@eoéoﬁép%&%eda\ﬁhﬁ&ﬁfﬁadsﬂETBh@%deﬁid’r‘l‘a$ may be

determned so t
information that contains jumping point information.

The video object data may include clip information including
additional information regarding the clip, and the jumping point

15 information.

The jumping point information may include a starting point to
each jumping point of the clip and may be stored in a table format in the

clip information.

The clip information may include entry point information that
20 specifies points that are randomly accessible, and the jumping point
information is added to the entry point information and specifies whether

each entry point can act as a jumping point.

The clip information may include a jumping point map including
information regarding jumping points through which a clip is virtualty

25 connectable to clips of different angles.

The positions of the jumping points and a distance between

adjacent jumping points may be determined so that clips are



6 1 2 APR 2007 reproducible wthout pause when junping between C?I S
during clip reproduction.: The information storage medi um may further
include a plurality of PlayLists each of which is |linked to one or
nore Playltens which forman 5 angle block, and each Playltem may be
a portion of a clip and indicating starting and finishing tinmes of
the clip. Each of the plurality of Playltenms may correspond to an
angle of the nulti-angle data. Each Pl ayLi st nmay include additional

i nformati on regepddgcible witlwud giue e avfukerepuchpiRy dnpbwaen olips dieing clip
information for a different angle of the nulti-angle data. According
. to another aspef@PBAUEYIRR- present invention, there is provided a

r epr oduci ng apparatus whi ch reproduces data recorded on an

i nformation storage WinBrh@tWﬂis@&angﬂ@dmm By fdaher inéluﬂ%@?l@%litﬂ/ Bf
- 15 units of clips separately recorded in contiguous areas of the

information reb@yllistgeaeiiotiwhighvisdioheditaiong drimeientdleldems adiekiferg an
vi deo obj ect_ data r rrespandi ot o spective | es .of,. i - :
data, includi ng?’mqe %‘fke@tn re%mg%!ﬁygéﬁeﬁggtbreeﬁ‘ Bsﬁﬁncq%iapélsp%@nﬁ%hs
reader which reaggdstimnand fihRBIRA§AES ofeieelied clips in contiguous
areas of the information storage 20 nmedi um when reproduci ng

mul ti-angl e data. The video object data for an angle may include a
plurality of junpi ngashiaittee phpalyaiIRlaY tame e voterapoadita anggngle of
di fferent angleg t e uced wi t hout pause, the junping point
i nformation nayﬁ-l?er%uﬁle%ﬁlgg&?%s additional information on the
iynformati on storage nmedium 25 the two junping points may indicate
;gosi tions of clips ifkazhdaaglist epyddcicte @dditiomal ndoreyat@ndegaeding an
apparatus may ju froma clij r an le to cli.p for anot

ool 1 om & | URRMRGTBGRAR™ GiAth e ey B atan s qileiedtan B the
during clip reprpgighieathn order to reproduce

According to another aspect of the present invention, there is
provided a reproducing apparatus which reproduces data recorded on an

information storage medium in which video object data is recorded in

pauy
N

units of clips separately recorded in contiguous areas of the information
recording medium and containing information regarding video object data
corresponding to respective angles of multi-angle data, including: a
detector which detects related clips; and a reader which reads and

( ] reproduces detected clips in contiguous areas of the information storage

20  medium when reproducing multi-angle data.

The video object data for an angle may include a plurality of
jumping points for enabling video object data for different angles to be
reproduced without pause, the jumping point information may be
recorded as additional information on the information storage medium,

25 the two jumping points may indicate positions of clips in a same
reproduction time zone, and the apparatus may jump from a clip for an
angle to a clip for another angle from a jumping point when a change of
angles is required during clip reproduction, in order to reproduce

multi-angle data.

=~
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mul ti-angle data. 12 APR-2007 The respective video object data may
include clip information-which provides additional infornation
regarding the clips and includes junping point information which the
detector detects. The apparatus nmay include: a junping point
estimator which 5 estimates where junping points of clips, the
information of which is recorded at the same point of the table, are
connected to one another; and a connected junping point detector

whi ch detects connectlé® rejSDﬁ@fiVi@ng@@fP abiechea '@IaNran’\Aﬂi?@PPII'@cOHEﬁW

reproduced, and | i ch b

reproduce t he c‘f"ﬁ\&g‘ @'BV IR @gt@&%gg\?&g%}%@pregépﬁg Iri:r?é;l %éle%nmcr[\{jdes
angl es during rigp{Rey poirinfefmbiien ¢hidh the ditectardete@tqoi nt
information may include the information froma starting point to

each junmping point and is stored in a table format jn the

i nformation. The est gt apparaiysavay glde: ﬁ’elumﬁﬁ‘ﬂ H@'%@F"H%t‘?ffwﬁﬁa
clips, and the slimate qgmélar’érmm@%@gﬁblﬂ{s ﬁfe :E%Fn%%ﬁ%f BResct ed

15 j unping 5b|n i's pres I'ng reproduced, and
aclip for a chapgsst éﬂme&;aﬂd pb&mocbﬁwmlé fmrecjompecwd tbfmwajem@beed
junping points, when changing angl es durln e ction of e
clip. The apparaid& Gaapeckd MawPINg PP H&ﬁ?ﬁﬁﬁ&?mﬁﬁ@h

esti mates wher g tlig) UIRDGS BOAL Gk lgfe,%;rgd I‘egrimdﬁcfé% A Bt of

which C 20 is anme positi the éntry point
information, arehsyubangld. t heaeparxtdhergy ra:mdo@qetmmoiugs;aéutm detected

et ect or mhlch detects _the connected oints der
geproduce cli psiugIPipg @oiB eI gNgHs %’@ng%%ﬁflggm@ﬁdgﬁggég g.clip. ey

changed. The clipiy %gr@dlﬁﬂnmﬁ%nbﬂ%a RcRitd theRAidinatiBhardrtd on
t hat can be randomjy sed, and 25 the junping point information

may be added t ostahttngepoiny tqpeadtt juinmfiog wairit andiia stareein ﬁdabl@ef@lrwt in the
whet her a related entr i nt_ act
poi nt esti nat or l%v?@ﬁ?tﬁ)ﬁt e ﬂ“ﬁaﬁ&'{ﬁ?io F\.?Jﬁpqrgﬁ %%%’r%% E}%?'Igﬁ)e crip
the informationggfs WRliGRe iconhBsREJepily pdiRt detector may detect conneoted
15 jumping points of a clip, which is presently being reproduced, and a clip
for a changed angle and reproduces the clips at the detected jumping

points, when changing angles during reproduction of the clip.

The apparatus may include: a jumping point estimator which
estimates where the jumping points of the clips, the information of which
( 20 is recorded at the same position as the entry point information, are
connected to one another; and a jumping point detector which detects
the connected jumping points. The reader may reproduce clips at the
detected jumping points when angles are changed. The clip information
may include entry point information that can be randomly accessed, and
25 the jumping point information may be added to the entry point
information in order to specify whether a related entry point acts as a
jumping point. The jumping point estimator may estimate that the
jumping points of the clips, the information of which is recorded at the
same position as the entry point information, are connected to one

30 another, the jumping point detector may detect the connected jumping
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sanme position as the entry point information, are connected to one so
anot her, the junping poi‘nt: detector may detect the connected junping
8 12 APR 2007 points, and the reader may reproduce clips at the
detected junpi ng poi nts when angl es are changed. The vi deo object
data may include 'junping point information as a plurality of clips
for angles, and junping point position information of 5 each clip may
be sequentially contained in a table format in the common junping
poi nt i nf or mat i pointgendths readas ey rehoduespips iab thg defeictey] jpoipitg and

the di stance between,adjacent junping points may be determ ned so
that clips are PP %W‘@&Jﬁ? ?%a{ﬁ %lﬂ%dpause when j unpi ng bet ween
clips during clip io reproduction. The nulti-angle data may include a

plurality of PlaylLi stﬁqeeﬁaeo%gedeﬁaaféﬂni ih&lﬂ&@%msing%iﬁﬁnfmﬁ%ﬁon as a
- Playl tems which forman angl e btock, an each Pl ayl'tem may be a

portion of a cl ppirality of clips fariangles, andi jugpingpoint pdsitiomfoimatiorsf t he
clip. 15 The multi-apgle data may include.infor i,on regardin

Pl i tems aha- PR Eha ik SallemiA ot TS ME Tt ah e Sarmany
units of repr opyﬁlgihgrpoi,qaﬁfbnlﬁbwh_tem may indicate the clip or a
portion thereof, the respective PlayLists may be recorded to

correspond to the res_lpective angl es, the respective Playltens ma

correspond to the resiiEcPesitong phikie regpegityetingpingspeipts aied thensgisiesics

may have a pluraglj ; : I i i .
information r egglra{d‘?é/negﬁ)édjg %?%@Esjg.@\%q Egﬁ%aﬁggﬁé %éntg H?K]éa d@a@%ﬁ C[#Pasyare
[(epr oduce a Pl apdgrstiuciole wiimantdiaugetwhen jubing @dteem elipsAd@orgiling to
yet another aspect of the present invention, there is 25 provided a
recordi ng appar ERI8d¥eCecordi ng mul ti-angl e data on an i nformation
storage nediumin which random access can be perforned,

The multi-angle data may include a plurality of Playlists each of
which is linked to one or more Playltems which form an angle block, and
each Playltem may be a portion of a clip and indicating starting and

finishing times of the clip.

15 The multi-angle data may include information regarding Playltems
and Playl.ists and may be recorded as information regarding units of
reproduction, each Playitem may indicate the clip or a portion thereof,
the respective Playlists may be recorded to correspond to the respective
angles, the respective Playitems may correspond to the respective clips,

20 and the respective PlaylLists may have a plurality of Playitems.

Each PlaylList may include information regarding a corresponding
angle, and the reader may reproduce a PlayList corresponding to a

refated angle.

According to yet another aspect of the present invention, there is
25 provided a recording apparatus for recording multi-angle data on an
information storage medium in which random access can be performed,
including: a recorder which records video object data for each angle of

multi-angle data in units of clips in contiguous areas of the information
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including: a recorder which records video object data for each angl
of multi-angle data in:wnits of clips in contiguous areas of the
information 9 2 APR 2007 storage nedi um using a non-interl eaving
nmet hod; and a divider which divides the video object data into units
of clips. The apparatus may include a junping point creator which
creates a plurality of junping points in addition to the video

obj ect data for the s respective angles, and the recorder may record

i nformation regasdyBgnédiam asinbd hdntirtériéaning Atethotnasd asdivider Whanal
information. The apparatus may include a clip information creator

whi ch creat es diVides thﬁwdﬁﬂtqbdﬁﬁtfd@ia tnﬁ@ualtsgécmas addition to the
vi deo object data, the clips being units of record, and the clip

i nformati on may i ncl j i nai | nf or.

poi nt information m’)ﬁ/ﬁ?ﬁ@ﬁ&@@%ﬁﬁ@k%é Emgdmﬁgtdogﬂaqgl ng poi n r%ates

j unpi ng poi nt efpiaadify 6f jubnsing poits headditoado dse tidealdigecti dath ier 1<hlel p

information. The clip information may include entry point infornation

regarding 15 pesprRdiverpngles. énddhasrfgrdst srssiasred Infagnaiinilqapraine e
|nforrrat|onrra e i tion to indicate
whet her respec ‘Bﬁt acgfﬁlr?@]ppr& ‘Btlt;\ﬁts é%éé(dIBBhQI ]Pt\d;rﬁg%?sﬁt S. | The junping
poi nt informatlon may be clips for rrultl-angle data and nay be

stored as a tabl e tHEHte sppaeits aldyinsipdeid Cl'q:sinf@maﬁmi treatorofhicR0 t he

junpi ng points of each ¢ljp. The i oi nt. et er m ne
the positions &f¢qiRecll CPP d?fJﬁFrﬁ@t‘%f‘#{L{gBQRgs Fm@‘%i' zﬂtcﬂéeﬁ ect data,
gdj acent j unpi g Bgﬁéqﬁélngltﬁﬁts cﬁ"?@&o §n8'th@%hﬁ"rﬁ‘oﬁﬁﬂﬂ&@'H%%ﬂinWUBQOUt
pause when changi n osition repro duction at a jurpi ng point

for the changejuhpaggr@st mmm’raj:o% reproduction of a clip. The
recorder may record a plurality of PlayLists each of which is

The jumping point information may include information from a
starting point to jumping point of each clip and may be stored as a table

in the clip information.

The clip information may include entry point information regarding
15  points that are randomly accessible. The jumping point information may
be added to the entry point information to indicate whether respective

entry points act as jumping points.

{ The jumping point information may be clips for multi-angle data
| and may be stored as a table that sequentially specifies the poSEtion of

20 the jumping points of each clip.

The jumping point creator may determine the positions of the
jumping points and the distance between adjacent jumping points such
that the clips are reproduced without pause when changing the position

of reproduction at a jumping point for the change of angles during

S
o

reproduction of a clip.

The recorder may record a plurality of PlayLists each of which is

linked to one or more Playttems which form an angle block, and each

10



12 APR 2007

| inked to one or nore Playltens which forman angl e bl ock, and each
10 1 2 APR 2007 Playltem.-may be a portion of a clip and may indicate
starting and finishing times of the clip. The recordér may record
information regarding Playltens and PlayLists, each of the Playltens
may correspond to a respective clip and 5 the respective PlayLists
may have a plurality of Playltens. The apparatus may include an

i nformati on adder which adds additional information regarding a
certain angl e tPBlayhenr mspdrt a pertiddl aiyd clii snd hedy iadeate startiegl ahd
correspond to tfhe r,esq,ecti vfe ang;l es. According to yet another aspect
. of the present FMWSRRGItEES PHELLIPs i 0 provided a nethod of recording
mul ti-angle data on an information recording nmedium including:

di vi ding the nul ti- angbqedatddr ntyoreRBR FPﬁornﬁEﬁfo@ﬁl r%bb?c?in{;@laﬂlérﬁ@éﬁﬁt

-angles of the nulti-angle data; dividing each clip nt'o junpi ng

units the st artPlayLists leach offihe Rlddienms oheyiopnspdnddoa respaplivegclipoint
identifying an interfage tween clips: and recordj the 1s clips in
conti guous are beJPSPGﬁ "ﬁeﬁ%ﬁpﬁﬁ{]ﬁ Wﬁyg\ag?fdguf?g@f Bﬂkpag(g@msdi ng to yet
anot her aspect of the present invention, there is provided a nethod

of reproducing nmulti TABGHPagata nhdPiNcRiiel 4 RFoRtAIRIN ad@SOkKRicA%dds
medi um i ncluding: reproducing a first clip including video C. object

data for an anqdgitenal frformption saardingaa esrtaif @ndigi W faseative20

| e uding vi addebpisct =harg eRradf batPReRt e e R B ecn ¢

ata so as to change angles. The first and second clips are divided
imto junping units, Atberdaigatd yaifarededr gapept obthemresbat ingediton, ginaedd
as junping points identifying an interface between the clips, The

clips are ridcorrigyided azﬁleé%?ﬁ 85&‘%99@59 t-gnotedated eRdr IR age

medium 11 2 ABR,2f%Y medium, including: dividing the mutti-angle data into one or
more clips for different angles of the multi-angle data; dividing each clip
into jumping units the start of each of which being designated as a
jumping point identifying an interface between clips; and recording the

15 clips in contiguous areas of the information storage medium.

According to yet another aspect of the present invention, there is
provided a method of reproducing multi-angle data from an information
recording medium, including: reproducing a first clip including video

(' 7, object data for an angle of the mulfi-angle data; and jumping from a
20 jumping point of the first clip to a jumping point of second clip including
video object data for another angle of the mulfi-angle data so aslto
change angles. The first and second clips are divided into jumping units,
the start of each jumping unit being designated as jumping points
identifying an interface between the clips. The clips are recorded in

25  contiguous areas of the information storage medium.

11
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Brief Description of the.Drawi ngs These and/or ot her .aspects and
advant ages of the invention will becone apparent and:nore readily
appreci ated fromthe following description of the enbodinents, taken
in conjunction with the 5 acconpanyi ng drawi ngs of which: FIG 1

illustrates the data structure of a DVD, FIG 2 illustrates the data
structure of a VMG area; FIG 3 illustrates the data structure of a
VTS area; FIG 4 illustrates an exanple of a title linked to a PGC,
i.e., an 10 e . FlLG i frates an exanple of atitle

i ncluding a pl | {':n b B,QFIG 6 illustrates the data
structure of a PGC, FIG 7 illustrates the structure of an angle

bl ock; 15 FIG 8 il Tihekeareiort dides bispedts sadafdvdtBacandt theliheerttibatwitir e
units of record when nulti-angle vi evviigg is npt%(ggpli d; FIG 9

i | lustrates an§eeoaigapratant aed aererraadibl gpprectt og%ﬁwgfogﬁwmg

i nterl eaving " 0.4 Wi[zee] ; f a

sel ected angl 2% %gg'&?tédv:d ((S)i;‘th%z%h%é#ﬁ%rﬂ]&:ﬁékéqiﬂpwﬁﬂéﬁgﬁg@hgﬁ%

structure of i mbesmehhoingairatviigeed§ which: vi deo obj ect bit stream
having interleaved units (I1LVU) data for angle #1; FIG 12

illustrates a structyser afustizies il d4tA seebtabgd DYDa vi deo obj ect
bit streamfor a plurality of angles; 25 FIG 13 illustrates the

rel ationshi p anong &!®l ayjlustatestim dgtpstwcturelal g YMGAMRR I on, and a
CLIp: PG L 11 ustial ah LB ety peipespriugminy unito and
Tl ustrates a pluralFiGy4 afusttatgsah exampld of atigedndat 4 a AGC, i.e., an
10 entry PGC;
FIG. 5 illustrates an example of a title including a plurality of linked
PGCs;
FIG. 6 illustrates the data structure of a PGC;
FIG. 7 illustrates the structure of an angle block;
15 FIG. 8 illustrates the structure of VOBs and cells that are units of
record when multi-angie viewing is not applied,
FIG. 9 illustrates angle data that is alternately recorded using an
interleaving method;
FIG. 10 illustrates jumping fo data for a selected angle in view of
(_’ 20 cells;
FIG. 11 illustrates the structure of information contained in a video
object bit stream having interleaved units (ILVU) data for angle #1;
FIG. 12 illustrates a structure of information contained in a video

object bit stream for a plurality of angles;

S
()

FIG. 13 illustrates the relationship among a Playlist, a Playltem,
clip information, and a clip; '

FIG. 14 illustrates the relationship between jumping uﬁits and
jumping points in an audio/video (AV) stream clip;

FIG. 15 illustrates a plurality of clips for multi-angle data;

12



1 Z APR 2007 FIG 16 il lkustrates the rel ati onship between junpi nll ‘ APR 200?
and a buffer which enables video object data to be feproduced WIthOUt

pause; FIG 17 illustrates a PlayList with a multi-angle structure,

FIG 18 illustrates the data structure of junping points according to

5 a first enbodi nrent of the present invention; FIG 19 illustrates

the data structure of junping points according to a second

enbodi nent of the present invention; FIG 20 illustrates the data

structure of junpi ngFHsita Husicatesdhaelaionship hetwkambpoaping @ndat buffer

10 FIL.G 21 il.l, | Pl L
R B avlt o Phish Sndis wfibg anielt gl o8 PestOR 8o witiof Padte,

exanpl e of Pl ayLi st spfgridiiiesesta magti@ﬁwnﬁrédmuﬁut&gla?strdcwétrat es
the structure of information regarding an angle corresponding to a

- PlayList. 15 Best nod&s.fidy flluahratgasrti@e data strustunevefijumpingReointe aceordingl to

be made jn detail o enb is of ih
xamples of i eR e bod GETRa 0 prsBhhiEuaRhanyi ng " or aw nge.

wherein |ike referengps nymhststet ehebatOstiiteudd dgur Bbﬁht@@ccordmg to
t hroughout. The enbodi ments are described bel ow to explain

present inventiasebynd endradimgnt @fi’hﬁd)rﬁ‘ﬁ@llﬂ@éeﬂtwmor di ng to an

uch that angl o dat 1€ 2el0F TRe O diE Hhishh g eBREPhighs aERTR o

using a separ atefird eadodirnenn®tthegreswit ivendibni nt er | eavi ng met hod.
In other words, nulti-angle support is realized by recording bit

gtreans forld he respel® |3ﬂelliﬁ$f@ﬂit65@§t@d<ampf@@ﬁﬁl%aﬂu? Wébc?rlﬁy“%m%gsatof

an i nformation r During data reproduction, angle
change is accorr%lﬁ'él?]s eg gﬁc%l&g%dl ng data for each angle into junping

units (JPUs), designald. P dusitaiet aadomegde of PladiskBsr diffesent angles; and
FIG. 23 illustrates the structure of information regarding an angle
corresponding to a Playlist.
15

Best mode for carrying out the Invention

Reference will now be made in detail fo embodiments of the
present invention, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to the like elements

20 throughout. The embodiments are described below fo explain the

( present invention by referring to the figures.

According to an embodiment of the present invention, multi-angle
support is enabled such that angle data is recorded on an information
storage medium using a separation recording method, not an

25  interieaving method. in other words, multi-angle support is realized by
recording bit streams for the respective angle data in contiguous record
areas of an information storage medium. During data reproduction,
angle change is accomplished by dividing data for each angle into
jumping units (JPUs), designating a start address of the JPUs as a

30 jumping point, and recording information regarding jumping points of the

respective angle data as additional information.

13



12 APR 2001

30 junping point, and recording information regarding junping points
of the respective angle-data as additional information. 13 1 2 APR
2007 Elenents of information recorded on a recordi ng nedi um
according to an enbodi nent of the present invention include: (a)
conpressed and coded audi o/ video (AV) streans with respect to
respective angles; 5 (b) clip information files containing
information, e.g., attribute information, regarding a coded

audi o/ vi deo (AV) st rielamenis pf i?lfalgrhatimsretcbaded adliecrecerdiegrmetliom on
time for a reprodu ,ior% sect bet n tines .and,QUT tine
of "5 o1 pi nel HCAGINGITe ABRTBDOGyEl ! (b braRent ivepkEy iSSRIFhe) ua ng
at least one Playltem and (e) jurrpl ng point map in which the

posi tions of junpin A af@EORERE HD/ AdbERAR) §9EAME with ¢
Mul ti-angl e data i s%?ggﬁ%j ectadat al ncluudl ng al?p )ur al i tym(l)[ respec

reproducti on uribtrespestivespgied:ng to a certain reproduction tine. That
is, 15 multi-angle data includes of data photographed by several

canmeras at dlfferent er al i | re be
the same andle at JP? Fg[? gﬁ?r c%bﬂle&(ﬁmf:agﬁg' gn@)%%gbihigﬁya%&g)@%d at
di fferent angl Qﬁforrhw@tloﬁolf?@alﬂélhgrb codsteaudibivaddo (al)stidiah; can be
reproduced in the sane time zone is called nmulti-angle data, and

content that can be reproduced in 20 the sane tine zone is called
mul ti-angl e cont ent .(c} Riaydgersihat indieaie sppwsiuchian imssfarasgpredugtion

thus stored or seci.sﬁ%%%gﬁt.ﬁ?e Cmmgﬁ&ifdw %@%@gscé.pT.H@F gsent

nventi on uses I's a unl ecord |st and
a Playltem Whleﬂ@m@hes (ayrints(byf reproduction. The clip corresponds to
a cell, the unit of record in 25 a DVD, and t he Pl ayLi st and Playltem

correspond r t wh f
reprodgctl dﬁe;s}r:])e; b@g %Iayiist m(ﬁ 81 rpleas one lglayl’tem Ia%Q are units o

(e) jumping point map in which the positions of jumping points are

recorded in a table format.

Multi-angle data is video object data including a plurality of
reproduction units corresponding to a cerfain reproduction time. That is,
15 multi-angle data includes of data photographed by several cameras at
different angles. In general, audio data is created to be the same angle
at different angles but can be differently created at different angles. In
conclusion, video object data that can be reproduced in the same time
zone is called multi-angle data, and content that can be reproduced in

20 the same time zone is called multi-angle content.

In general, video object data is massive and thus stored or
transmitted as compressed bit streams. The present invention uses a
clip, which is a unit of record, and a PlayList and a Playltem, which are
units of reproduction. The clip corresponds to a cell, the unit of record in

25 a DVD, and the PlayList and Playltem correspond respectively to a

program and a cell, which are units of reproduction in a DVD.

14
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14 1 2 APR 2007 That is, an AV streamis recorded in units of clips

in an information storage: unit according to an embodi:nent of the

present invention. In general, a clip is recorded in contiguous

areas of an information storage medium An AV streamis al so

conpressed and recorded to reduce the 5 size of the AV stream Wen
reproducing a recorded clip, characteristics of the clip information,

which is recorded in each clip, is required to interpret the

conpressed vi deo obj ébtt idadAVsiearh igrecondexrt imatmnitsnofodipsdn as infmmation

di d d ttrib f ch cl d t t
e o oo Bk D SeaSHe G P RCR Dot B ede R verip ol

random y accessﬁgneﬂaﬂ 4 &% @@é@or%dtlﬁ%oﬂﬁéu&& @r‘e‘é‘stﬁf%n%ﬁ?rmatloﬁrs%% e

(MPEG) video cofrpression technique, an entry point is positioned
-an | picture thatedsni nfndtosteshm Thelsermompreesed andpeccsrdedﬁomeglrumesﬁf@
ectin ositipon of data,a.tine after

d t
dat & Fepr oduet | 9ae LAt eEgm. | b PEBbRBY 2reATeaL R among 2

PlayList, a Pl ayhi@fleristtd Bf 1h@f&.brrﬁfdr@1@noﬁwh@h% 'reEborB@B% EhEA cli, is
FIG 13, the PlayList is a basic unit reproduction. In an

i nfformation st oweagwedﬁdumtmmetﬂmonqmpnessad\ videehaigestetataof Todelipr esent
i nventi on, aplurallt of Pl.aylists are red yList is |inked
to a plurali ty a&%r&c&%alnég'&%agglgﬁr}cgwﬁ?g agtngé‘ter%ff %lfp gnglqnp
and nore parti cahiny FMmt hﬂaﬁb Wwith fForhatidr Agarditgfth@ipskitioe oftdni®Sodifits
reproduction in a ¢ Thus, clip information is used to easSily

détect a ded refdilap@amb@rraaﬂomlycmqessalér einfhptcase of taarnetiony pietwie exaad

Fecord post 1ol ULl LA AL B 55 g o

rel ationshi p betystonad kPl p@tursithatas thttadodepi thgcarmg pdinemebiip AV
stream Referring to FIG 14, if a clip represents video object data

at a specific amginy Haed dUpag e tife tSPa%Gﬁ'ngféiet@%H@ therrosiligrhof @afél a/figed
into a plurali té{ﬂ@détﬁ@br’&@u%ﬂ.s and the starting

15 FIG. 13 illustrates the relationship among a PlayList, a Playltem,
clip information, and a clip. Referring to FIG. 13, the PlayList is a basic
unit of reproduction. In an information storage medium according to an
embodiment of the present invention, a plurality of PlayLists are stored.
A Playlist is linked to a plurality of Playltems. Each Playltem is a

20 portion of a clip, and more particularly, indicates starting and finishing
times of reproduction in a clip. Thus, clip information is used fo easily

detect a desired portion of a clip.

Hereinafter, a data structure and record position of multi-angle

data will be described with reference to the accompanying drawings.

25 FIG. 14 illustrates the relationship between a jumping unit and a
jumping point in a clip AV stream. Referring to FIG. 14, if a clip
represents video object data at a specific angle and a part multi-angle
data, the clip is divided into a plurality of jumping units and the starting
point of each jumping unitis called a jumping point. The jumping point

30  denotes a point of a certain clip for an angle, the point being a starting or

15
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poi nt of each junping unit is called a junping point._ The junping
point 30 denotes a point of a certain clip for an ahgle, the point
being a starting or 15 1 2 APR ZUU destination point when junping
in fromor out to aclip for a different angle during reproduction of
the certain clip, respectively. Ajunping point may be an entry

poi nt. However, for seam ess data reproduction, all entry points are
not set as junping points because an entry point is 5 forned at

interval s of abgadtifhtonsssiangsen Rifspingn flohust vat ®sa alip forrabiffeyent

clips for nmulti-angle data. As shown in FIG 15, assum ngoi\hat a
plurality of clapaewuringaiepeelicignaithe pamaiaCclips rePRSENYYp o HIEPHGe
| i nked to one r rﬁ% Ve I i ;
different ar eaglg@hgﬁgaryeﬁ%llgrql?eg to"b)thel_@rwg?%érf&: ﬁ?%ﬁg‘%sﬁ%qﬂﬁ%foﬁé‘ ction,

poi nts of the samentrepoltscre Aot séines jumping gents becapsodneatey point is
different clip during reproduction of a cl ig after the reproduction
of the clip 5 tofoamedngliiREEHIR 9F abeUtBRASSPBIENd detecting a j unpi ng
unit of the different clip, which corresponds to the junping unit,

of the e ch corr esponds U
reproducing from ' heigors RBRRALSIOLIIR) HOCIHA!fr rilISLARY: 20! nag

sean ess, continuous IS reproductio 5, arrows
denote a processhown WhFt®. tHheassatrimg fhat agplttalitydobelgisewitls ahiggivalent
partially reproduced, a.first angle is selected dyri t he , .
reproducti on ofmt“W@eEP?ﬁ”'ﬂB'th é'%is ik E”%F%?”%%Pﬁ]&"%? rteﬁBe‘fthres'f"pS
angle is r.eprodg.fe%cof&edﬂﬂ Gf8lhtiafesehRe bRdIitiEd ROohd anbEIRT AREighon
({f the clip for the first angle, and a clip for the nth angle is
reproduced. 120 Mhering poses of fipusamea repradaiction dnshandgerdeifogepraduse a

hangi ng i formed i i f i unpi i 15 i ng.. .
cmhod mant of "+ HESErESaRoaposioPR o e ReltrfEReatdiRio s v
reproduce data {y QM ARirgQhTBIdoMplsieQRDGetctR) BITuMbilEumbangiang the

position of a reproducing apparatus within a 25 tinme _even when the
data is recor dedifierenioipc ohidhreritRsPONEs &p & juanring usit, reproducing from

the corresponding jumping unit, thereby enabling seamless, continuous
15 reproduction of clips. In FIG. 15, arrows denote a process in which the
clip for a third angle is first partially reproduced, a first angle is selected
during the reproduction of the clip for the third angle, a dlip for the first
angle is reproduced, an m"™ angle is selected during the reproduction of
the clip for the first angle, and a clip for the m" angte is reproduced.
20 When a user inputs a command to change angles, the changing is

performed in units of jumping units.

According fo an embodiment of the present invention, it is
possible to continuously reproduce data from an information storage
medium while changing the position of a reproducing apparatus within a

25 time even when the data is recorded in non-continuous different areas of
the information storage medium in which random access can be carried
out. In the present invention, the changing of position is described as
jumping. In general, additional time is not required for jumping in an
electronic information storage medium such as memory. However, in

30 the case of an information storage medium such as an optical disc where

16
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the information storage pediumin which random access can be carried
out. In the present invention, the changi ng of posifion is described
as junping. In general, additional tine is not required for junping
in an electronic information storage nedi um such as nenory. However
in 30 the case of an information storage nmedi um such as an opti cal

di sc where 16 ~2APR2007 data is read by noving a pickup, additional
time is required for junping. Al so, when the speed of reading video

obj ect data frogatansired®byahdng agtickag edditibnating igireteirenforfinmpirighe
speed of reproducing the read video object data, the information

. storage nedi um AE§uivhes R s.@ﬁsaroétr%dmaénd@ ehipckdrigdran@n infrmatien
difference bet V?ﬁ?%@ﬂ%d%@ﬂ!ﬁe?&ﬁt%m the sgégﬁ%@?‘epl%\éﬁ W% r82d Yideo

recorded in con uUs areas Isto b r epr o cording

. to an enbodi rrenbbjef:t tist, tiementnationestbrage, madiun deqwnﬁ] & apparfdies thias
used as the apparatus providing coppensation for the differ ence
Data read from & FRAFGERERIEIRT @é@ew@o@%e&p g2 S PR EPRIEIURIRY ed

in a video obj eﬁ’] éa(;fé e%n%‘%ﬁ@ﬁg rbBS- 2t doﬁtl @&Jé)glgsg%dif tb rb%rﬂeéa%nd

buffer. During ta reading, controlling ese the data
readi ng i s i npordpanduded. orﬁdmordrmgpzsemmmb@imrehlt thItH praseer friventiad, & he

seant ess T epr oUBEP SIS HUREr Bettse EavHic PRAEES RGBT GaTRengston for
recorded is atga YgbiapRke bit Fe%toefr&MBﬁ) rnf&?nétmmo'rébé: hediuf at khe

size of each junping unit is determned wthin a range that allows
e vi deo obj ectpeht & Sowmded 4 wdeh@bwcd@uﬁebpadttherbﬂié datatie reproduced

t(h

repr oduced sea essl nj of vi ob ect . data
for a differ ent hé %%r eﬂg'r' &q @q{adpagﬁg ﬁ%&ﬁr&fﬂ% ép%‘?ﬁi 9%%’8
for the differ ecﬂ‘étaar@gbﬁn gSik Fhbsrtdnt iRforlier fohereQeRusveane Huridi®w of the
underflow. In the case of a r%p apparatus that requires

add: ti onﬁl ti rrewﬂ?@ objantpifigr.t }-r@oq?gtjﬁ?@ﬁn%g \idembbiest buffer eneblent
gg%dﬁ i E)me Zgﬁ?ﬁoﬂa &R é{fpl{%‘gcﬁ%rhégg‘te dgtadeg}e%ri%l%g otf:}' eétrl?atén ?:4 Je%‘éH?a%

15  at a variable bit rate (VBR).

As shown in FIG. 16, the size of each jumping unit is determined
within a range that allows the video object data stored in the video object
buffer to be reproduced seamiessly when jumping to a clip of video
object data for a different angle and reproduction of the next jumping unit

20 for the different angle starts prior to the occurrence of buffer underfiow.
In the case of a reproducing apparatus that requires additional time for
jumping fo a jumping point for a different angle, the size of the jumping
unit is determined by the following condition, assuming that the longest
jump time is T_JUMP, the speed of reading data is V_R, and the speed

25 of reproducing video object data is V_O:

Jumping Unit Size >V _R*V_O*T_JUMP/{V_R-V_O). (1)

Also, the size of a video object buffer must meet the following

condition:

Buffer Size (B) > V_O * T_JUMP. (2)

17
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junp time is T_JUWP, the speed of reading data is V_R and the speed
25 of reproducing video object data is V.O Junping Unit Size > VR *
VO* TJUWL/ (VR- V.O. (1) A so, the size of a video object

buffer nust neet the following condition: Buffer Size (B) > V. O*

T_JUWP. (2) 17 1 Z. APR 2007 FIG 17 illustrates a PlayList with a
mul ti-angle structure according to an enbodi nent of the present .
invention. The PlayList of FIG 17 includes a plurality of Playltens
with a sequential stFi@tiFridusinateam RBlaylist with ectoubi-angle sitiusturis agcording

lti- I t t . Th bl ock Pl i
Bl'ural Uy of PItAAN bodeRhel BaduosrtnEning: o 1BPGaRY B agri Y
only one Pl ayl tiﬁ&hﬂgggae@hréiﬁy %ep%ﬁ%mg@éq@@hﬁ%immd an angle

PlayList. Al so, durin he repro Ion of the Playltem anil e change
i s possibl e byleek Btayitegn it Praui-pegiecttructierec hdhgauaim glaskiflawieme

Gencral . C o PHAYPERIAL 2 WHIERY BoREbREe KNI e o) err dayisehne

sane | ength of pLEREROWAY SRe FiARBerMaRRES! iBSebRdaBea WIRH BpIodGEing ftes
present invention, clips 2 through 4 designated % he respective

Pl ayl tens of .t Helaghigk.e Alsbodurirg thensiproduciien«xes Pinlltegn.cangle 6hasde i

Fecorded 1t nebarie DY el ERR R b sBUMe R T SRERE L
Pl ayl t ems, not mgbp%y‘l&ﬁﬁpaﬁcﬂ]repﬁ@@b@n@'twgeleb@&elv[@yltem.i ms genéfal ough

4 are characterized by the junping point information. Hereinafter,
(hree typesioof Flayent, pieh coastiuieraruendle blok, havdhe g8awe lepeth 9 t h

reference to the ac(i‘?%&%ggofg&gwg[}%% a(ﬁ &%bghﬁ]elﬂtgafitg% éééﬁt‘%ﬁvéﬂ?ﬁm,

j unpi ng poi nt d&Ps’ : p for an "angl e, ording to a
first embodi mendiipaf2 tHreugh eseesdighatee yithe resgReftiee Hiagtdros Bf.Ge a8gle

o O St ImSHSiven St are PadSiaBd i bont
guous areas. In other
words, clips 2 through 4 are respectively recorded in the areas, in the
15 same manner as clips designated by Playltems, not belonging to an
angle block. However, clips 2 through 4 are characterized by the

jumping point information.

Hereinafter, three types of jumping point data structures will be

described with reference to the accompanying drawings.

( 20 FIG. 18 illustrates the jumping point data structure of a clip for an
. angle, according to a first embodiment of the present invention.
Referring to FIG. 18, clip information further includes a jumping point
map, in addition to the general information and entry point map of the
related art. Jump pointinformation contained in the jumping point map
25 is closely related to video object data. Therefore, the jump point
information is included in clip information data and provides additional

information regarding the clip.
The general information contains the following information:

- version_number: version of a clip information file.

18
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map, in addition to the.,general information and entry point map of
the related art. Junp point information contained in:the junping
point map 25 is closely related to video object data. Therefore, the
junp point information is included in clip information data and
provi des additional information regarding the clip. The general
information contains the following information: - version nunber:
version of aclip information file. 18 1 Z APR 2007 -

EPMap_st art addr ess: sEmMapgtaddeddressfstanivgeandrgspol e endpy, point map,

Cinormation” 11 RECEBEY EpuE e nSR be Sahe ol aBe b htpgmation

junping point ngp, S which is indicated by a byte nunber fromthe

| eadi ng byte of the clip information file. If the val ue of

- JPMap_start_address is O, it nmeans that the clip related to the clip
information file is néPMagx stait Adgresstpriing agddrgss ofdhs jwapincopriat map,

information re i-ng ; j I (o] : ok Ehut of
an AV st rearrsl{ f ?@é%bg?érﬁrﬂgaﬂtegr@’hgggﬁ 'b)l%lbgpﬁ Hgﬁh ﬁg{eg@ﬁgft}%«%& ‘tﬁiéea@nt ry
poi nt map cont ainfematfoorfitel | Bnhé egaedfiPNAe dthmeaddrdss (0G| it meanefthatn
entry point that is randonly accessible. The jiurrpi ng poi nt

cont ai ns i nf or nREI AR TG 4P Hop PR rNaiaNle is RPliegRNANe aggg'ﬂ‘? plip
b i rtuall L i i § AN : di t
o 15 enbodt mergo S ARRES R Bidifion ool iR infd Boint ARg01 5 19 1

i ncluded in the junping point map indicates the nunber of junping
goi nts, and the nurbliplofo;atiititites pbamAVi sifeermiitd refatedtto ittes clip

following the ju nager information. The junping point
i nf or mati on'Y s fﬂﬁ%ﬂ*%”ﬁ?ect the positions of the respective
junping points, the starting positions of 20 the related clips. The

j unpi ng poi nt i nf or Makd @Rty HARKIHES ShRtEnAmfEYiARN REaring tHBiReraref
sectors. Also, if the video object data is coded as an
position of an entry point that is randomly accessibie. The jumping point
map contains information regarding jumping points through which a clip
can be virtually connected to clips of different angles. According to an
15 embodiment of the present invention, jump manager information
included in the jumping point map indicates the number of jumping points,
and the number of jumping point information entries following the jump
manager information. The jumping point information is used to detect
(_, the positions of the respective jumping points, the starting positions of
20 the related clips. The jumping point information is expressible as bytes
or as a number of sectors. Also, if the video object data is coded as an
MPEG transport stream, the respective jumping point information is

expressible as a number of MPEG-TS packets.

FiG. 19 illusirates the data structure of jumping points according to
25  asecond embodiment of the present invention. The data structure of
jumping points of FIG. 19 lllustrates an entry point map containing
jumping point information. Therefore, the data structure of FIG. 19 is
advantageous in that it does not require any additional space to store the

jumping point information. As mentioned above, when video object data
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MPEG transport stream the respective junping point information is
expressi bl e as a nunber .of. MPEG TS packets. FIG 19iil.lustrates the
data structure of junping points according to 25 a second enbodi nent
of the present invention. The data structure of |unping points of
FIG 19 illustrates an entry point map containing junping point
information. Therefore, the data structure of FIG 19 is
advantageous in that it does not require any additional space to

store the junpi gsHRPLsthg tiEEpaEé 8Bmphssdidnbucmead MBEea juhemhypsiad
object data 19 1 2 APR 2807 i's coded using tinme-space conpression
such as MPEG ahpuldiiengetdoian egifpobint bhiclels a mrslene AcegsHentiy Peitc BY

is a random access entry.point,. B i, Acar por at | J i j

the entry poi nf”%%orﬁ‘iméér%ﬁﬂ@?ﬁ%? Yrgﬂ tl%%% P@g p%ﬁ)rlitﬁa%%%gé a%;{ ééﬂjgh%gfbﬁgy
point, the J'U"E'bl?ﬂ actyf 8¢ B8l in@hd ?oi_ﬂﬁ}i’ché}"urﬁsmgridmknaﬁoﬁliﬁeagiw recorded.
illustrates the data structure of junping points according to a

third enbodi nent of the present invention. FIG 20 is a diagram of ?
j unpi ng poi it map i MGraiflusiratas hetdate strupfue of enrine PAUIME ﬁcﬁﬁﬁﬁ% o

poi nt i nformati.qp. of ' 0 I - ndh jd,;g@i

point  map inf gﬁﬁ’ﬁﬁlegﬁgds(ﬁ&&ﬁ] %{; g-](ei é@égm @g?éﬁp‘gegﬁﬁ?g%% ro a{ﬁﬁgfa
clip lo infor muh@iRgPointanepenfofation sprubgirgoihich irguded traansng

i ncludes junp "~ manager information that indi CF\t es thel_ number. of cl.i ps

whi ch form t he POlR gferBRiek OhREPS et FﬁJ_ﬁ‘b@F agelg RIRpkng %i%%‘nﬁr%@nt
o Seqnancamdp PRIMGLEN SuddiceibaRd Qo e FaRdaLiote © | s
ol'I'ows | r

hat sequenti af'l e J unp nanager i nfo tion. The junping
F()Oi nt map i§f oinfetrhation stretiutst UFtes einghihe potrtt engosifeinaticf inaludesi jveg
angle to be easily detected,, FIG. 21 jillustrates an, exanpl e, of

Pl ayLi st with PIgAdeEMEOFRaton F*&ﬁtﬁﬁlfﬁﬁaf&ﬁdﬁ% ”HPW.O?I%UF%?N g @FG
21, each Pl ayl ' i A A B RRESRhisPIraydhamd afpramat i on
and angl e bl oc%ﬁ@rﬁ‘@?%?ﬁggﬁgijﬁe arngr'e EI (@gﬁ;_( i r?]‘dor mat i on baii cally

speci fi es whet penpigrpasipofuimagioadoPiteylespestieorlips that sepentislydxllows
Playltems for mtl'rnlegju%g]p ?nnaﬂ'!a%e?lir%&kmg%fosr%. The jumping point map information

15 structure enabies the position of a desired angle to be easily detected.

FIG. 21 illustrates an example of a PlayList with Playltems that
form an angle block. Referring to FIG. 21, each Playltem information
contains general Playltem information and angle block information. The
angle block information basically specifies whether corresponding

(_ 20 Playltems forms an angle biock. Playltems forming an angle block must
be sequentially recorded. During reproduction of the PlayList, at ieast
one selected Playltem, which form an angle block, is reproduced.

During reproduction of the Playltem forming angie block, another

Playltem forming the angle block may be reproduced.

25 FIG. 22 illustrates an example of PlayLists, which are units of
reproduction, for different angles. Referring to FIG. 22, the respective
PlayLists include a single Playltem, which does not form an angle block.
That is, each PlayList corresponds to an angle. As shown in FIG. 23,

each PlayList contains angle block information regarding an angle.
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be sequentially recorded. During reproduction of the PlayList, at

| east one selected Playltem which forman angle bl ock, is
reproduced. During reproduction of the Playltem form ng angl e bl ock,
another Playltemform ng the angle block may be reproduced. 25 FIG
22 illustrates an exanple of PlayLists, which are units of
reproduction, for different angles. Referring to FIG 22, the
respective PlayLists include a single Playltem which does not form
an angl e bl ock.WhEhe user, s@lacts 27 anglesyr aianges poplds, aoekatedhPidybist /s
shown in FIG 23 (F'ach Pl ayLi st contains angl e block information

. regarding an angPRIBEIAPR 2007 When a user selects an angle or
changes angles, a related PlayList is reproduced. According to an

enbodi ment of the prRs@Hing e ERboditéht ofdR8 pfesditivertinUfiulB-anfle
- record, are recorded in contiguous areas of an 5 information storage
medi um The i nta@atpaiga#itsoofirrecichiare regorded b gontigioussuaes @§adi f f er ent

angles are determn Q I 1,Ng. po¢Nt i r i

regardi ng tHhe jiBﬁgp‘%ﬁobﬁﬁ%@bﬁﬁggpg@e?@sﬁgﬁ%sghgllt\é)uﬂﬁ%gfﬁ%‘qrgn_
Next, i nfornati@prdRedngidiflerent bglek dréetshithé® o be QIMmPHREDSINGY ahe
the units of record is stored as nulti-angle information. 10 A

repr oduci ng appaiciinadiondegauing theguairiegpeintsisnitosid ahaddiipagent
! v ot j )
wvant ages. - pOtHRBH, NeBnHyBrfRlch RS S ifeblusfon | o

read from contdgspendirep® the umitsioffrecordtis etorst asageltiradiieinfandatidre
ata read 1is can be reproduced. That is, nulti-angle data is coded

cont Fary td0the | nsMRIRINAGO MIRGALS SeaP TG PA 2t BosCELa e
contrary e in _ _,
operations are Béentriﬁ%tﬁzéﬁ‘?cl)g@%gé MHRHérbg'ie Ifed %HH‘%%SQ% @olid?fl?irrlrg_”

angle. Secondly, a clip, unit of” recor contal ns junpi ng
poi nt advantages:

First, if angles are changed, multi-angle data can be read from
contiguous areas of an information storage medium and the data read
15 can be reproduced. That is, multi-angle data is coded using the same
method for coding non multi-angle data. Therefore, contrary to the
interleaving method, additional data and coding operations are not

required to contiguously reproduce data for an angle.

( Secondly, a clip, which is a unit of record, contains jumping point
20 information that enables connection to video object data for an angle
block. To change angles at an instant when reproducing video object
data for a current angle, the reproducing apparatus reproduces the video
object data for the current angle to a next jumping point and then
reproduces video object data for a changed angle from a jumping point

25 corresponding to the next jumping point.

Thirdly, when multi-angle information is recorded in a plurality of
Playltems, i.e., units of reproduction, which form an angle block and
belong to a Playl.ist (see FIG. 21), in order to change angles during

reproduction of one Playltem of the angle block, the reproducing
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20 information that enabl es connection to video object data for an
angl e block. To change angles at an instant when reproduci ng vi deo
object data for a current angle, the reproduci ng apparatus
reproduces the video object data for the current angle to a next
junpi ng point and then reproduces video object data for a changed
angle froma junping point 25 corresponding to the next junping
point. Thirdly, when multi-angle information is recorded in a

plurality of PhgpdraeiSreprogucesiPidyieaf tor @ ragingtpoit, clodtst ko haumeab
angl e bl ock and belong to a PlayList (see FIG, 21), in order to

Change angl ee. TR OIna POSHDITCRR 268 dhan agiip 7 e daBoRAGRETe from
bl ock, the repr{ﬁ%tjﬁh{bgnséépﬂqt PBR; @8713[3 RB&% Eb'érd%@%rogé‘&gn @Fa%g tem

to a junping point 0 a curtent ero aci ng posi

clip and then asigdvmwirf PIGia% vﬂmrngerieamln@ fdmngtetmglemuungg poi nt .

If a single PlayList is recorded for eac as shown jin FIG 22
when a user %anﬁe@f(?@lfgl%’n%fea Braylést, alﬁlﬁﬂdsﬁogéﬁhé‘ﬂ%gl%‘ﬁieo'ﬁ detected and
Pl ayList, a PI |lp a changed angle is detected and reproduced.
A recor d| ng appara us accor ding to an enbodi nent of the present

i nvention records data such as clips, and information regarding
junmping points and Ameterdafg ampmradim:ﬁi:mdbxg taran erhbodmendrof $he paggent

medium 10 A recordj p s _accordj. referred embodi nent
of the pr esent‘ni’ﬁ’i}’é‘?f?f‘ﬂo(%fg%%@tj gl pg aﬂé%' g:?rn]aﬁlﬁﬁlrﬁ%ar g[gjmplng

based on a re & |iRGrRRRBH atdtage nddORI. NY
ime T JUWP, ZI?](B t&h%rmﬁ?ghegﬁ(ﬁ?éﬁgﬁ{@q%ﬁéﬁ%l deo obj ec? dat a.

xt, the determ ned sizes of junping units are converted into
reproducti o time. Nexegording apERraieacatiiegtio gapieiersed embediuent efithe

random access points. are e
reproduction tI%se%lpgenfﬁrideﬁgrgﬁg%éc@geg§%e§ Bﬁ@”ﬁ‘ﬁég‘ﬁ %qg%ste aatg are
j unpi ng poi nt s. rebAir@esRsad V R cﬁf@ﬁé}ﬁb@l@@lﬂg%pp@mtﬂé ammﬂsmgsmm ogMP,
point of a group of pictures (GOPs) in tinme-space
and the highest bit rate V_O of video object data. Next, the determined
sizes of jumping units are converted into reproduction time. Next, the
15 video object data is coded such that random access points are set to be
larger than or the same as the reproduction time. Here, the interfaces of
the video object data are jumping points. In general, a random access
point is the starting point of a group of pictures (GOPs) in time-space
compression coding such as MPEG. Thus, each jumping unitis
( 20 comprised of a plurality of GOPs. Also, jumping peints should be

formed in the same reproduction time zone of each video object data.

For the respective angles, the coded video object data is recorded
in contiguous areas of an information storage medium. Information
regarding the locations of the jumping points are recorded as additional

25 information. According to an embodiment of the present invention,
information regarding jumping points of each clip may be recorded as

clip information.

Next, information regarding units of reproduction, which form

multi-angle data, is created and recorded. For instance, Playltems
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conpr essi on codi ng such .as MPEG Thus, each junping.unit is 20
conprised of a plurality of GOPs. Also, junping pointis should be
formed in the sanme reproduction tinme zone of each video object data.
For the respective angles, the coded video object data is recorded in
contiguous areas of an information storage nedium Information
regarding the |locations of the junping points are recorded as
additional 25 information. According to an enbodi ment of the present
i nvention, i nfofAEeskeNdiagde desnedtiveslipgfosoi anwlbngkcdnd ki Rlapryt be

recorded as cl|p 4 . L Q. information r rding units of
. reproducti on, Wﬁ%ﬂ”ﬂ%@ﬁ? #I\%’ﬁ%lhés %a‘?rbe, a?%t?‘EF-eE?@EW&*ﬁg, ASEH@led.
For instance, PPyl istthay 28rréspbi RO§ Singfoangepondi ng to respective
clips forma nmulti-angle and a Pl ayList is nade by |linking the
- Playltens to one another. Otherwi se, a single PlayList may
correspond to a single angle. 5 Industrial Applicability As described
above, accordi nipdustrigh Appliodbifient of the present invention, video
object data for nulti-angle data is divided into units and recorded

in contiguous areas Af desciibédnlale ccotding e aneshbiMcn 0 the HisBAt
the interl eavi ngérret hod.,  Accor di the layout of a data area is io0

rdingly , . a data .
easy to cont rol TYRAUORAIGRR 89@@&§gfasf058§—9t"ﬁﬁgi§9e¢a’f@ﬂ$rﬂl\f!dm iy units and
effectively r i | &4+ . odi nent.s o
t he present in\e/l;ééﬁ? ﬂ%n a(%/dent%gug)tﬁxg agﬁ%ﬁﬁf @ﬁ,ﬁ”@ﬂﬂ%}ﬂ%@%ﬁ%@?ﬁ@gﬂﬁm{
i nvention is notsihg the aded@avihg nmbtbcdi.os@@bor@inigmﬂh@l@yéutﬁaé]héfa,akb is
oul d be apprecjated by those skilled in the art 15 that changes may
‘Sg made in Thi seaesr%tfi’o(i'%éw aﬁ‘ﬁtrﬁaﬁ?mo%cﬁgﬁﬁ iNERsY GrRedare, fherebymitestively

spirit of the iauamMd Qnilti-bRGesfARe of which is defined in the claimns
and their equivalents. 23 :

Although a few embodiments of the present invention have been
shown and described, the present invention is not limited to the disclosed
embodiments. Rather, it would be appreciated by those skilled in the art

15 that changes may be made in this embodiment without departing from
the principles and spirit of the invention, the scope of which is defined in

the claims and their equivalents.
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1 2 APR 2007 What is clained is: 1. A nethod of recording

mul ti-angl e data, conprising: recording, on an information storage
medium at least two clips in each of which video object data for an
angle of the nmulti-angle data is recorded, wherein the at |east two
clips are recorded in contiguous areas of the information storage
medium 2. The nmethod of claim1l1l, wherein the video object data for
each angle includes: a plurality of junping points that are access
poi nt s eNabi isndawmel®s: obj ect data of different angles to be
reproduced w t hout pause; and additional information that contains
junmping point information. 3. The nethod of claim2, wherein the

vi deo obj ect data iAeldfitesofcbidpdinghantvahgleriatd, aempdéing addi tional

information regarding the clip, and the junpin oi nt informatiop. 4,
The method of S&dlh 37 20AUPErIoR AR5 Bk GHOIGHes BAeeh QLU video
and vi debjecatistaifbudresngé of ihe redii-angle.dafde re@irbeg of claim 3, wherein
the nulti-angle data is a conpressed audi o- visual (AV).stream

! : :
conpressed usTReE's nel IBRSIAVe FiRsere Kgrarded rsnpoyaveEsasal g nformation
conpr esst@agPreane®l . 6. The nethod of claim 3, wherein the clip
information includes a junping point map including information
regardi ng junping points through which a clip is virtually
connectable 2o clipge ettt eapnt, @RgbRsthe lidebRBjd¥RENE torafack kagBifludes:
wherei n the jquiw% oi nt. map. i ncludes junp nmanager information _

i ndi cating tRP'HE IEPPNG RPN RGN HATREBECESIRPIYS RURNIER ViiEC chipst Frja of different
poi nt i rhekrdd beRepredldddesitoot pAWet &1 j unp manager information. 8.
1e net hod of g].ai m 3 V\hereh% t he junpi ng point information includes
i

a starting pOPHPNEdNTRERHIG AR G008 IHTPEI R PIMALeAd is stored i n
atable format in the clip information. 24 12 APR 2007 9. The

met hod of cl aim 3, erein the cli information i ncludes entr oi nt
%. he method of claim 2,pwherein the video object data includes ¥:Ii information

including additional information regarding the clip, and the jumping point information.

4. The method of claim 3, wherein the clip information includes audio and video

attributes of the clip,

5. The method of claim 3, wherein the multi-angle data is a compressed audio-
visual (AV) stream compressed using a motion picture experts group (MPEG) video

compression protocol.

6. The method of claim 3, wherein the clip information includes a jumping paint
map including information regarding jumping points through which a clip is virtually connectable

to clips of different angles.

7. The method of claim 6, wherein the jumping point map includes jump manager
information indicating the number of jumping points, and a number of jumping point information

entries follow the jump manager information.
8. The method of ¢laim 3, wherein the jumping point information includes a

starting point to each jumping point of the clip and is stored in a table format in the clip

information.
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|nfornat|on that specifies points that are randonly accessible,
the junping point information is added to the entry point

i nformati on and specifies whether each entry point can act as a
junping point. 10. The nmethod of claim 2, wherein the junping point
information is recorded on clips of the video object data for each
angle, and information regarding the positions of the respective
junping points of the clips is sequentially contained in the junping
point information. 11. A nethod of reproducing data recorded on an

information s orage medi which video ohject data. i recorded
units of cli pi sepal & @]eé}]qdeqi}(ﬂadﬁd% i"’Her@Hh@'ie@% Orgfag udeg gatry point "
i nf or matihfermaeeohei §ieciredipyimsingt @remérajdmpgc&ésfsmmhu @it jur@rigdiond information
vi deo ohje $ datﬁ corresEondl n espective les of multi-angle
conpiss gt &

dat a, 4 Rghe gBY e '&fcif gp %an weﬁgtesmtf}eéga?mant&haomt canactas a
repr oduqurﬂg,ngm@;.—det ected clips in contiguous areas of the information
storage medi um when reproducing nulti-angle data. 12. The nethod of
claim11l, wherein the video object data for an angle includes a

plurality of jounpi MohdgietHos di@mirePahhi ke tbfaaninghemt mftﬁﬁ@itl&@rs recorded on
different angles to be reproduced w thout pause, wherein j

poi nt i (iR tf‘?df?epé)bﬁeé?ég?tdéﬂr RN AN ?Bﬁﬁlfom?ﬁ“BF fRA3THRS Eﬂ? F?Q?@'O”S of the

i nf or matrb g cHEOfLAIdBE B th&ibeidsdatniidiiRbAGiRaiiMtre jLimgin \Aﬁaﬁoﬁ]t mformatlon.
positions of clips in a same reproduction tinme zone, and erein

met hod junps froma clip for an angle to a clip for another angle

(get ween the t#Mo j UNRhREhRPHIESOANERg Batehafd8e®bn aﬁﬁﬂf@{t?ndt@n rs&ﬂét]!yé @edium in
uring clip .reproduction, in order to reproduce the nmulti-an

data. 1M PATRONBE GH B raEorIa N e Cb PP SRR, ECPTURS 1) oI gH; Bioes of

data i nehdid@smkib® redordifg mtdmrmaMt@hallarn@vmfdﬁﬁated%@éramgdeéafcm‘éaaaét@n
regar di the clips and I ncl udes \ZFB point information V\/m chis
e

det ect edgfrﬁsﬁorﬁ‘é r@éf’é%?ﬁ%?&]"e i'ZIQ'eSI'ﬂem ¥ G¥a.PAPHFTS, wherein the

clip infor natdle(guh@eé[g@eschg@@n@ and video attributes of the clip. 25
12 APR 2007 15. The netho laim 13, wherein the nulti -ﬁggl e data

is a corrpresé%?ij”&%ai“i’)reRF? ﬂ\\?ﬁteé:{etdecdﬁ? %?P&F'B%%cﬁrﬁésr ﬂd HeTiadA"
pi Ct ur e sexpey e duROWPeh MiréludiRolt-=eeRrRPIR$Si on prot ocol .

12. The method of claim 11, wherein the video object data for an angle includes a
plurality of jumping points for enabiing video object data for different angles to be reproduced
without pause, wherein jumping point information is recorded as additional information on the
information storage medium, wherein two jumping points indicate positions of clips in a same
reproduction time zone, and wherein the method jumps from a clip for an angle to a clip for
another angte between the two jumping points when a change of angles is required during clip

reproduction, in order to reproduce the mulii-angle data.
13. The method of claim 12, wherein the respective video object data includes clip
information which provides additional information regarding the clips and includes jumping point

information which is detected in the detecting.

14, The method of claim 13, wherein the clip information includes audic and video

attributes of the clip.

25
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16. The met hod of claim 13, wherein the clip information includes a

j uhpi ng- point  map including information regarding junping points
through which a clip is virtually connectable to clips of different
angles. 17. The nmethod of claim 16, wherein the junping point map

i ncl udes junp manager information indicating the nunber of junping
poi nts, and the nunber of junping point information entries
follow ng the junp manager information. 18. The nethod of claim 13,

f u][t her conprising: Eaetﬂemtd asfg;lagdﬁeieewhurmh e rﬂﬂh@hglecﬁat&bia‘)ﬁ)nmrb&ed audio-
i nformati.on i s recorded at oi nt e, are
Connect etob TBAeAgt HUpProgsm GO TIOHG" PRETE Sori s MEFREMHED nt o
of a clidmmpbssdn p@tdeing reproduced, and a clip for a changed
angl e, wherein the nethod reproduces the clips at the detected
junpi ng points, respectively, when changing angles during

reproduction g theTed athdth&TcRiim 1BhEhEIPIHRLIP HidvindtiBh ﬂfdrtwtes@r]umpmg pomt
includes the information froma starting point to each j qu poi nt

and i s sTBPF EFUENHNCABRECT GoaEINg JHMPHE Rﬂ““tﬁ thiRegt waieh ér?“P é?n‘d”“ conneciable
wher ei n, mkﬁpgbﬁﬁméﬁﬁn 1g0i nt estimting, the junping points of the
clips are estinmated, erein, in the connected junping point

det ecti ng, connected junping points of a clip, which is presently

bei ng reproduced, ange aue@%ddmffcwmasc\haereﬁdth@m%ﬁn@benﬂ@ésmcﬁ@es manager
wherein, in the reading and reproducing, .the clips at the detecte

j unpi ng 'beFHE‘%Or‘dP%'Ca?@pﬁhédﬁE@ﬁr OWEﬁ'@h‘?ﬁﬁ'@}Fn@j‘d&‘H@Pé%‘baiﬁflfﬁ'ap'“g PO'“t

&epr oduGhfoPain ddiGeLioliBwing She ThD ABAAMRE ii@brosdtahm 13, further
onprising: estimating where the junping points of the clips, the

information of which is recorded at the sanme position as the entry

poi nt i nformetd on, @ereabIascRIMt8, RPBeARShI®ing:and detecting the
connected junping points, wherein, in the readlsa% and repr.oduci ng,

clips at the %F’@EF%H’“FWFW@QW'WF@ s, NedpirgBRHOBPT Wi 'éF@Oé%eda%téhe
changed,saéfe JantAiPiha2QB1k, whet®inacteh@o 6hé BnbiAEeRAL i on i ncl udes ent ry
poi nt informa 4§ on that is randon1%gacce55|ble and the ]UHF

i nf or mat i on i ¥'YIABE T GOVIRECEAYPYTBHPHYS PHf BhmMICHAS PANG FERS

speci fy for a changed angle,

d, and a clip

wherein the method reproduces the clips at the detected jumping points, respectively,
when changing angles during reproduction of the clip,

wherein the jumping point information includes the information from a starting point to
each jumping point and is stored in a table format in the clip information, and

wherein, in the jumping point estimating, the jumping points of the clips are estimated,

wherein, in the cennected jumping point detecting, connected jumping points of a clip,
which is presently being reproduced, and a clip for a changed angle are detected, and

wherein, in the reading and reproducing, the clips at the detected jumping points are

reproduced, when changing angles during reproduction of the clip.

19. The method of claim 13, further comprising:

estimating where the jumping poinis of the clips, the information of which is recorded at
the same position as the entry point information, are connected to one another; and

detecting the connected jumping points,

wherein, in the reading and reproducing, clips af the detected jumping points are

reproduced when angles are changed,
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whether a related entry point acts as a junping point, wherein, in
the junping point estimating, the junping points of the clips, the
information of which is recorded at the sane position as the entry
poi nt information, are connected to one another, wherien, in the
connected junping point estimting, connected junping points are
estimated, and wherein, in the reading and reproducing, clips at the
detected junping points are reproduced when angl es are changed. 20.

The met hod of wedrainthad 2iip WReRetion tndfidks daey pBhesfordatch ﬂh@ﬁﬂsl#ﬁllﬁifc)mly accessible,
junping point information as a plurality of clips for angl

j unpi ng P! hE IyBRINEPER! INTBIEHER iSoaﬁﬂd@fi t%&@rﬁreﬂy.pamtaréorgaﬁ@@m Sr;mer {p specify

cont ai neghdtRerda Fe’%ﬂb@eﬁw E&Tﬁt adls b8 (GRAPRBRoinkMPI NG poi nt i nf or mati on.
21. The nmethod of claim wherei n the posi'tions of the respective

j unpi ng poi nt&hergiig in the iunepaAeet Beimmies. hejuoeing Ppaisiige séisnihs infeemation
det er m ngd, e l%'?ééorﬁéd Btsthé SEmEGRERIN GL *Prkeeentw T%m%foﬁﬁé{%‘ﬁ WRED nhHERE Rone

between clips during clip reproductl on. e method of claim 12,
wher ei n a19¢hafi deo obj ect data i ncl udes cI | p i nformati on which

includes a j uppifg, ROHBLABReBm ﬁ%epd"ﬁtelgf?ﬂafﬂh, %bl%lléé,ntélt?ju Simts RS

clip information i ncl udes a | unpi ng “poi nt map 1 ncl ng junp nanager
i nf or mat§sdmatethEenfindi cat es the number of clips which formthe angle

bl ock and t he,puaher, AL rééaﬂaé}gjﬁgy&manpra@@%weme%e&éa mﬁﬁgdpwgawg

point information for respective clips that sequentially foll

t he junpeﬁﬁﬁagéiwhﬁméﬁ%ﬁﬁE@ﬁ*ﬁaﬁﬁdmhere|n a junping point nap

i nformation structure is separate froma clip information structure.

4. The method of claim 12, wherein the junping point information is
expressed in 2Gne oTh%yﬁﬁ§déﬁ@H§nﬂ@nﬁbeﬁwﬁmgé@ﬁ@pﬁﬁCQQQETH@KH§UWBﬂn@POMt

clai m 14, e s L am it} O é%%n@@segﬁd jHahRhd! n@%@@ﬂoﬁ%f@r’ﬂnan%’%@ach clip

transport stream resp ec Ive janping p0|nt ormation is
expressed samqqmila“sn@nﬂs@ﬂe%w 3 WPE@th@&@etognmwumlnmwtoofprméfsm The
met hod of claim 12, wherein the clip information includes an entry

poi nt map which i ncI udes junpi ng point information.
21. The method of claim 12, wherein the positions of the respective jumping points

and the distance between adjacent jumping poinis are determined so that clips are reproducible

without pause when jumping between clips during clip reproduction.

22. The method of claim 12, wherein the video object data includes clip inforrmation

which includes a jumping point map.

23. The method of claim 13, wherein the clip information includes a jumping point
map including jump manager information that indicates the number of clips which form the angie
block and the number of jumping points present in a clip, and jumping point information for the
respective clips that sequentially follows the jump manager information, and wherein a jumping

point map information structure is separate from a clip information structure.

24, The method of claim 12, wherein the jumping point information is expressed in

one of bytes and a number of sectors.

25. The method of claim 14, wherein, when the video object data is coded as an
MPEG transport siream, the respective jumping point information is expressed with a number of
MPEG-TS packets.

"o
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27. The method of claim 12, wherein the multi-angle data includes a
plurality of PlayLists each of which is linked to one or nore

Pl ayl tens which forman angle block, each Playltem being a portion
of aclip and indicating starting and finishing times of the clip.

28. The nethod of claim 11, wherein the nulti-angle data includes
information regarding Playltens and PlayLists is recorded as
information regarding units of reproduction, each Playltemindicates
the clip or a portion thereof, and the respective PlayLists are
recorded to correspond to the respective angles, the respective .
Pl ayl t ens coﬁ%%spohﬁﬁh@eﬁ@dﬁﬁéwFﬁégeWW$?@tE@PB%Wﬁﬁﬁ@“@b@B@e%ﬁ%@enﬂypm”t
Pl ayLi Strﬁa@@ﬁkﬁ%c&uo@%ﬁﬂrﬂbih@)ﬁoﬁfinf’c!rﬁfbéhér?”s- 29. The nethod of claim
28, wherein each PlayList Includes information regarding a
correspondi ng angle, and the reader reproduces a Pl ayLi st

correspondi N7t 0 a ¥Rl ARG 12 3herdnTRE RRMH-Sgié BREGIUT RS plurality of

mul ti-angle data froman information recording neélun1 conpri si ng:
r epr oduci'®g- 9 E2esel viehisilinkediigi ag arinerse Ridjltetts whithforpranamgiaypek. gech
the mul tha Rt Seif@hdorticA d UPRHE SRy StaHEPA AR tir%so%fhﬁe fch;(rjst

clip to ajunping point of a second clip incl'uding video object data

for another angle of the multi-angle data so as to change angl es,

wherein the figrst angd $e608%r ehinp$1 arerdh e HoRe sMIRIdGeYMibSration
the start of each junping unit bein de5|%nated as junpi ng points

i dent i f yPFRjIAA Hiaitlerpaane Marlide s reperded ppgriormmdion iggaréing unfecidepieguction,
%g? r ec e did e HOMIEAEOUR AHeRS RhidnNBereBf QLT RRpSLURE 2U L PRIL MM corded
) to correspond to the respective angles, the respective Playltems corresponding to the |

respective clips, and respective PlayLists having a plurality of Playltems.

20 The method of claim 28, wherein each PlayList includes information regarding a

corresponding angle, and the reader reproduces a PlayList corresponding fo a related angle.

30. A method of repreducing multi-angle data from an information recording
mediurm, comprising:

reproducing a first clip including video object data for an angle of the muilti-angle data,
and

jumping frorm a jurnping point of the first clip to a jJumping point of a second clip including
video object data for another angle of the multi-angle data so as to change angies,

wherein the first and second clips are divided into jumping units, the start of each
jumping unit being designated as jumping points identifying an interface between the clips, and

wherein the clips are recorded in contiguous areas of the information storage medium.

28



