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APPARATUS FOR RECORDI NG OR REPRODUCI NG MULTI MEDI A 12 March 2007
DATA USI NG H ERARCHI CAL | NFORMATI ON STRUCTURE AND.

| NFORVATI ON STORAGE MEDI UM THERECF s Technical Field

The present invention relates to recordi ng and

reproducing nultinedia data, and nore particularly,

t woappatas:uses to record and/ or reproducepttikiiorsmotissy
data using a hierarchical information structure and
an information storage nedi umthereof. 10 Background
Art A nultinmedia data recordi ng/ reproduci ng appar at us
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tables are forned at a particular position or 1n a
part i canlisformatios steragehraedivn sherend. dat a st or age nedi um

Exanpl es of the data storage nedi umincl ude conpact
di ¢&¢s (CDs), video CDs, and digital versatile discs

( DVDs)gackéolifteagddi tional 25 information table,

i nformation 1S _descri bed \%g a Iocatci on and a | engt h. of
a data fi®l @ultimriia dets, JRPerdipgFepERqUSING: ABPEANE o FOUYS
be cr epfdgignaheengion, suchew diyibeeobi multitiedzdhfarmation or a
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t hat apphiaies200dpelodag the clatasidrege mediome i antkéangested to

diffi Cé“ugerto%tﬁﬁrdre%cg 4502 The multimedia data recording/reproducing

apparatus 200 may be controlled using a user input device 400, such as

20 a remote control. In general, in order to record the additional

information, additional information tables are formed at a particular

position or in a particular file of the existing data storage medium.

Examples of the data storage medium include compact discs (CDs),

-video CDs, and digital versatie discs (DVDs). In the additional

25 information table, information is described by a location and a length of a

data field. Thus, a new information table needs to be created whenever

a new type of muitimecﬁa information medium is designed. In particular,

navigation information, to select a reproduction unit or to determine the

reproduction sequence, is recorded in table formats on the DVD.

30  However, such na\rigaﬁon information is mixed with the information that

defines reproduction units, thereby making it difficult to carry out a
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navi gation. The data structure of a conventional DVD
will now be described. Referring to FIG 2, a DVD

i ncludes a video nmanager (VM5 area and a plurality
of video title set (VTS) -areas. Control information
and title 5 selection information are stored in the
We2am/edsszwhere the title information of MUF/KR2003/001877
reproduction unit is stored in the plurality of VIS
areas. The VMG area includes two or three files and
each VTS area includes three to twelve files. The VMG
area isdbiystrated in FIG 3 in detail. The VMG area
lo inc uges a video manager information (VM3d) area to

store the fgeldidth ofdture 'oF‘E %rﬂﬁhﬂlcﬁ’ﬁi 5O AP @@sc%o

area, a video object_ set OBS) area to store v
obj ectRe@IFiad iedtiFon adpViai Hasaalﬁaomamr(wd@kaq@a@nda

Each qfnurram;eoahuabenﬂarseﬁwspgﬂeag e@oﬁtr@umsﬂnean&h bed tkhe
VOBS area_ g be included in the VM5 area,

buts 1 e eITPoT TR Sorad VIS S5 asBareARaitiEne. Vi
back upnfef@aion af & rdmambf&dmﬁé étb@dlzmﬂw@rp!mantpaf \ﬁfsiar\e’ﬁBS

v be ThedAGEra PdRS 0hrar taree f1do g S0V IS ased lgclides

i1 ustihebeshwetvediisail in FIG 4. Referring to FIG 4,
video title set information (VTSI), the VOBS for 20

nenu, which, | ' ' t VT,
V(Bg forI ti %\Zvé a&%&?@ﬂluggﬁgﬁb F\§/|8 e%%rggaﬁlec e, \ng% r t he
tiad esinqluﬂea aviiso reanaggsaiormatior lﬁwGaaraa tarséore Hheoaddéidnaln

VTS
Ve s afigition PR e MRS MG ik {ae Shi (Beireat'
a vi detpre Mﬁr—%@me@w@)ﬂa@ﬂn eta menu,ant eh/Bbackepagang
uni t s.edsaePthYQBold sbidisuds 4 aﬁgzs Alk! SThe‘\‘féﬁé ddAdndyoran

aspect of the present I|nvention,
det er 3wt Py 'ns@dsd NG ¥YMG aiAr.dyt tbﬁ.#h%ffwcaaneas the VMG ©

r epy OGHise &rathd YMGI IbBcKUBRIFGS @R requiky. a hi erar chi cal
structure in which a t|tIe IS present at a

correspon on

program ngl{]%m% and V%é??rgl |qr(§/d @Bﬁ%@g T kgd to

one arphitraliy of titles may be recorded inthe VTS area. The VTS areais
illustrated in detail in FIG. 4.

Referring to FIG. 4, video title set information (VTSI), the VOBS for
20 menu, which is a video object set for the VT8 menu, VOBS for title,
which is the video object set for the titles in a VTS, and VTS[ backup
data are recorded in VTS area #n. However, the VOBS for the title may
not be included in VTS area #n. Each VOBS is divided into a video
~object (_VOB) on cells, which are recording units. Each VOB includes
25 thecells. According to an aspect of the present invention, the cell is
determined to be a lowsest-ranked unit of data.

A repraduction unit is represented by a hierarchical structure in
which a title is present at a corresponding top level. The title includes
one program chain (PGC) or a plurality of PGCS linked to one another.
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Here, a first PGCis called an entry PGC. FIG 5 -
illustrates the reproduction unit one_sequential PGC
title, including only a single PGC (an entryPGC).
FIG 6 illustrates the reproduction unit in which the
title is linked to the plurality of PGCs. After
repr@dusiscon of the PGC, 5 another PGC is wapresomshr
by selecting fromat |east one of several PGCs. In
this case, a selection command may be stored in
program chain information (PGClI). Controlling the
seque 0 e cti i I

navi gg??%%ngﬂgl Cl’?‘ﬂ'?‘ﬂéﬁ é'gggbsé‘fsh stfﬁ“c&t“ o8 ﬂ?ﬁ t he
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20 reproduction unit cell is linked to the lowest-ranked record unit cell.

FIG. 8 illustrates a case of branching a new PGC using command
navigation information during or after reproduction of the PGC. 1n other
words, it is possible to easily control the sequence of the PGC
reproduction using navigation commands such as LinkPrevPGC,

25 LinkTopPGC, LinkNextPGC, LinkTailPGC, LinkGoUpPGC, and .
LinkPGCN. That is, the PGC has reproduction units and also navigation

information.

A program in the PGC is referenced by a link called a part of title
(PTT).
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the case of the DVD, the above information is stored
in a binary table format, that is, the information is
recorded in table formats where the information is
recorded within a predeterm ned bit length on a
particul ar position of the table. s FIG 9 illustrates
awdatosizuct ure of a TT_SRPT i nfornati on R@iHr(03/001877
which is title information in the VMAd. Referring to
FIG 9; the leading two bytes of the TT_SRPT
information indicates a total nunber of titles n. The

next two blEs ool dek ovn FELLIRINLIRALAR dsiel FOLHKE]

for extension 1 nform
st anddable formet, Otath sy trbymfesnatlom is reestrdesiin taple fosmataavhbret es

repre

descr ﬁﬁg @f%ﬁ»aéﬁﬂs lréHo?cfe:aﬁ'Hg @%teﬂnﬁﬁéd’wwh r}éB er

desi grirtisglep positionras thet telfet i tI e and a title nunber in
a related VTS are recorded with predetermned bit

| engt hs onFmegiiu@lsﬂaat@sJéuamﬂﬁct% oY a3 _SRAT FStmBlidh table,
respectlvel§ FIG 10 illustrates a data structure

of VTIVEEATS fqrfﬁﬁmﬁttheoYMGi nReREINgFRIG. Retngdeading ¢ o
FI G o bifae oWhe TAT SREBRMFoinihion Imtcla@:@ a tbaChwHaIRs of titles n.

TTU_ SR di f the tit]l f

(he r dPane A 8res R £ SRt Blalmbpmervhe e

i‘ n}‘ Ior @&emi@ﬂrﬁormﬁsﬂ;{ géf&feﬁ iroaRiteé Sfah&al’H’T%[‘@_?ﬁ’%er bytes
ollo S .

et hedhighisie ket Rpretnl 1T SRE iuiitay hat Pyduly

and a d%“éd’niﬁﬁl&he titles C Hn partidéar glaNewmibgr, demg)atedrﬁ'y.b SRP,

formt h ted trtlle eand,;#%éﬁb\%er f a'q'lellé{e% arlg e‘f %%d—b?{ Title

Search® 0| it

r esul tpra@,ewrm|raaddm\lermﬂaprocfertah@osmnss:fu\ﬂﬁbl aml\AéTSaffT N,
PTTs. aﬂbgtnPTT maybe viewed as a chapter, for easier
underst FI G 11 25 illustrates contents of the

PG I cohldh 46 Mlsetesoetn srene by B e Srey bgaten
PTTs dfthe \Ee8th R8&ming td FICK €S tHeoves msawi[rﬁoﬁmimﬁ’ec
s ppstides THLL BRES bRkl hulbe of w i ks
Ref er rielagdt\r 1 Ghe l3pedtive OTHI SRPs include information to
designate one of the PTT_SRPs following the TTU_8SRPs. Therefore, a
20 PTT_SRP between a PTT_SRP, which is designated by a TTU_SRFP,
and a PTT_SRP, which is designated by a next TTU_SRP, form the title.
That is, a plurality of Part_of_Title Search Pointers PTT-SRPs are
present in each title, resulting in a division of the title into several PTTs.
The PTT may be viewed asa chapter, for easier understanding. FIG. 11
25 illustrates contents of the PTT_SRP, designating the PGC and a program
in the PGC. In conclusion, the title is divided into several PTTs and
each PTT is linked to a program in the PGC,

FIG. 12 illustrates a data structure of a PGCIT VTS_PGCIT,
representing a PGCI table in the VTSI, Referring to FIG. 12, a fotal
30  number of the programs and the cells that belong to the PGC are stored

4
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30 nunber of the prograns and the cells that belong to

. the PGC are stored 4 12 NMarch 2007 WD 2004/ 025452

PCT/ KR2003/ 001877 in a VIS _PGCITlI. Also, the VIS PGCIT
stores VIS PCCls as many as a plurality of VIS PCCs,
whi ch belong to the VIS. FIG 13 illustrates a
detail ed data structure of the VIS PGCI. In the VTS
P&Ghocsorsdni ous i nformation are recorded W gdvHR2003/001877
particular bit lIengths at particular 5 positions in

table formats, including a PGC CMDT, which describes a -

pre-comand, a post-conmand, a cell command, and so

on. Al59, T‘ShﬁGCWS—.E gpthé V‘ﬁ L@g%ﬁ%ﬁ%@a as many

i ndi cates program start ce
progr A% lehly@f‘ﬁfl'@_@qs wivichdklong ta the ViTrSf oFi@tidon for
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”Edé UrBoskiBi®s it itslOrcRRLE ClFlclﬁjcﬁﬁf% pBe ERDTIRRRN cb&HRES NT

the reproduction units and t navi gation are recorded
as t h@e£pmmasd.appst-prmmars a cakbmmnd ©end sa i tAlsmifie

data iyrg b@o?%md@aw EMAR whi2f .rtd?éé'te% Jr%{% ééﬂ defié n

parti cul ar i%hs at a certain positlon.
conmmarf§nany aﬁd pras@mss andhd §oPQBdy which is the Inforinatien for

space, linkR@e¥ iepetivk Relld BPepdalivbir@oad uslat @, whi ch

define reproduction units. Therefore, the advent of a

ot Fon: ARt edlivorb i e dee Bufe OB iarBLALACARTS"

ext ensi routtimedia thhia sterage meqjmmdllhewlden objEot datd ared thbidsta
bl r n_a 20
ot P dRarlife e EirodRABF B R I8 eelBn AreBeuel] & e
f ut ur élﬂes anct the PGGsr sHowavee ﬂmcaﬂtﬂalond date it die RGES isleidred e
b t
o o HEdane Reftatdibid Girbouar bR olieih bIBtn ﬁ?e and
t hes DypmNeade ta nayigatesare alsp sioeed infa limitet! ﬁp@mtogether with
Meanwhid §dd|tfi‘ﬂ¥ladb@§ %ﬂ'!h%lehﬁb .Ieaﬁo@[.&%h Jnﬁ§ th!a.%

trigger. 25 devel oannt of personal ters

capablaéV%Tf opf sewsaredyiction ynit ragis én a Fiaﬁngp@émrﬁ w deo

obj ectipcdadm ﬂms ﬁﬁﬁkhgm@ﬂﬁc@n WBivhpRenent BS BXtbSsor ©F @lealew
ext kup Language (HTNL) may

docunent

Dot egPIERHSHEN P SRS TR BB e5aEd SHRPRE o1 A g

case, plurdlity of regions, which still limits any extension for the future. In the
worst-case scenario, a table structure may be redefined. in faci,
existing multimedia data storage media such as the CDs, the VCDs, the

MDs, and the DVDs have table structures of their own.

Meanwhile, advancements in internet technologies trigger

25 development of personal computers (PCs) capable of processing
multimedia. For instance, video object data or audio data may be
inserted into a document with HyperText Markup Language (HTML) or

may be reproduced during reproduction of HTML. In this case, the
navigation data is described with a script language or the like.

30 Therefore, the navigation data may be described separate from
reproduction data. If there are two types of navigation data, e.g., one

5
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navi gation data is described with a script |anguage or
the like.. 30 Therefore, the navigation data may be
descri bed separate from reproduction data. If there
are two types of navigation data, e.g., one "5 12
March 2007 WO 2004/ 025452 PCT/ KR2003/ 001877
control | ed using script |anguage and. another one
dweasisbse2i n the table format, it is conprdmatedodion
control both types of naV|gat|on data. D sclosure of
the Invention 5 According to an aspect of the present
invention, there is provided a data storage nedi um

and a gatay qu[n% %{J IQﬁbauggé’Qﬁ@%H& elp&%u&gsg&edflpglae H%Fe

data reproducti S opera es as

t he priedeshtit is complipetagrio centioblah Hivag obimyipatitrudata.ecor ds
i nformati on, according to the data structure of which
i's speQified in the present invention, and 10

mul ti lgsuppefihelventionor age nedi um Here, storing

operations _are_ understood as identical to recording
opet at i ons"CINARG Qe agPert ohiha Repsaatdnentier thede isaprevided

recor dedhta ﬁoﬂag&hﬁé’dﬂﬂﬁfand@gétbi ﬁ%pr@&@%rﬂéﬁiﬂr&t@s AR ARARET

of th res dﬁn Lion. resent 1invention

g e B TR Mot AHPA SrOPEIREa R erle Inthppissert

addi t Hmfeﬁf!(inwl réédrding aﬂﬁlrt attb@ﬂé@érdk [ﬁfd?ﬁﬁﬁér{ %Bcdr&gﬁitfdjthé‘g
record, _ynits ut e oductign units of
e et s b eh s RepcitBl ne Psortisian FOR

- r egar cnuiimetd dath o s@:ﬁra@e meqnnmd Ugdre Ofloring dperdfiEingare

addi tional information

repro n se

regar gl%%rs{%o? 826 p?fﬁ recoaﬁpg PRURINS. or 4

reproduction unit, with respect to nultinedia data, is
descri bed Multimgdia da ane iR diioniaheefa aereciwded indi stgiage

| pl enmptia, 'a‘é@orﬁfﬁg RPAS é%cl\"}ﬁ tf?exﬁr&gaﬂt A0enth, al‘l'fegfrége t

standard | s possible even en ad a new

mul t i RYENEPNRYeEests senaele raopiding o erppidypss of edditiatiahg

or 15" e e uddiiidal mfé&hétionrr i R28raQUnits, ReriBleE dag d
adopt ed. Al ger ng additional 1 nformation

oy P bisto Il P o e st e A matisaton ibEeston h

or oneegrirdity médfup of @wtbwenommst@né @rréﬂ?bddoﬁﬁﬂ Séfigncdray

D g S PS H A S A S et o

s eque nereadubtiorauit, prith essgec gemuiimatia@ata, is described using a

20 markup language. Accordingly, impiementation supporting an extension

of a future standard is possible even when adding a new type of
‘multimedia data or prescribing a new type of recording or reproduction
unit, regardless of the standard adopted. Alternatively, the additional
information may be stored in a binary table format.

25 Alse, both or one of a markup language and a script language
may be used to describe navigation data, which represents selection of a
reproduction unit or reproduction sequence. A markup language is also
used to describe presentation data, which represents a menu screen to
select a reproduction unit and a screen layout for data reproduction,
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used to describe presentation data, which represents a
menu screen to select a reproduction unit and a
screen |l ayout for data reproduction, 6 12 March 2007
WD 2004/ 025452 PCT/ KR2003/ 001877 thereby enabling a
menu structure and navigation with a high degree of
flexibility. According to an aspect of the present
iwgenthnm: there is provided a nultimedi apctatroosoos??
storage nediumin which nmultinmedia data is stored. s
The nmul ti medi a data storage nedi umincludes a first
layer in which the nultinedia data, such as video

obj ect .St ] ' s, voice, . graphics, and

¢ ext o, PorEBEETUE & ienl TGS Al nefatof HAR A i oo
the rekbilityedi a data is di vided into the recording
unit and the reproduction wunit, information regarding

attri but espgfordihiet ora%(%a%?é’ct Hf‘ﬂhé ?Jégnl" 1@9@5&? RRdS R r{ﬂlr@/ided

bet ween the record uni e repro ion u

descr i BHRPHIA dgigstorags wa@umahybia@ @Uﬁmﬁ\ﬁl@ deteisstared. and
thes at’ﬂh@l rAtiRsdia 48 sfb?é@egﬁéduﬁﬁ 1&%@3 a Y %ger‘ ig u\M%g %leL

contr ol sel ection of the reproduction unit an

repr ocm&tfm A dafguisb as V'Hﬁ?/OIPJ@Ctﬁfé%QﬁSd%tﬂi ipAges. vaies,r d

| ayer grgihng, éﬁtﬁeﬂaﬁgtﬂ@réda&m@%oﬁé !a%@ﬁn%fdhp\khen the
| angu ormat1 on recorded

15 to th
on th%ﬂjﬁ’l’%ﬂ?ﬁ g‘%ﬂ I \E%??d“ﬁoé%?%of%mledinﬂﬁame reerpeieation

an d/ oruna,dnfaﬁﬁa@ﬁ$egHrd|ﬁd1ﬁtrlbmé§ oF th@'?ed@rcﬁ hn:%d%@fatlorfsﬂfpt h
ows and, in part,

ar
w1 Bt e S B, B8 oo wpit s dontpes with the
I ear nexkrlyp ipnaeche asingélebeatsiany &1t dtpibute20 Bri ef
Description of the Drawi ngs The above and/ or ot her

aspect s antheat\RaaREs Unichieu a5 Bifroy L BYERI APl !

becone nore ap des
pr ef e:r%%ﬂucémw ansiihe tetwadégtfonweqmsncefreaxeh@ tecorded be a

at t aclpae lé&?e@%lﬁg%e' rRarldl I‘a‘ﬁguagg bfthe %cﬂldélléhg}égetp ition

conventlonal timeda recor ucl ng
apPar & e infermation recprdgd op Medistangd geeensiiayest-ure of a
conventional DVD, FIG 3 illustrates a VMG area; FIG
4 il ustr dAdeitioaal\AESeay sral/or advantages of the 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.

20  Brief Description of the Drawings

The above and/or other aspects and advantages of the pressnt
invention will become more apparent by describing in detail a preferred
embodiment thereof with reference to the attached drawings in which:

FIG. 1 ilustrates a conventional multimedia data
25  recording/reproducing apparatus;
FIG. 2 illustrates a data structure of a conventional DVD;
FIG. 3 fllustrates a VMG area;
FIG. 4 illustrates a VTS area;
FIG. § illustrates a reproduction unit one_sequential PGC _title,

7
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FIG 5 illustrates a reproduction unit one

sequential PCC title, 7 12 March 2007 WD 2004/ 025452
PCTI KR2003/ 001877 including only a single PGC, FIG 6
illustrates the reproduction unit in which atitle is
linked to a plurality of PGCs; FIG 7 illustrates a
structure of the PGC, 5 FIG 8 illustrates a case of

bwanelwiRgza new PGC usi ng command navi gatpc@fikr2003/001877
information during or after reproduction of the PGC,
FIG 9 illustrates a data structure of a TT_SRPT
information table; FIG 10 illustrates a data

struct, S PT, T information in a VISI; 10
FI G 1@615‘?"?%5\{1- Ié'gll ont'ents of a PTT_SRP, designating

the PGC ahlB.& ijustgieathei roprotectiBGGhit itvBichltitieli$ kel & €S
a dat of a PGCIT VIS PGCIT, representing a

apl %ﬁty&t%ﬁe’ VTSI; FIG 13 illustrates a detail ed
dat a st rucFlGé’llustrateWStrmmb ofthe FB@. 14 illustrates a

filg d i t.h

aspoct of { i SuslraEgasht onka BRARLBNTE il pfipew
two vingigaiis) legtmaﬂoh pgrmg o1 aftecrepabdncionwif the RGC; aspect
of the preggny l[gjgff% é‘aﬁl’a gF{J&ure]oﬁ 'TITI gﬁf’ﬁ'%fgﬁlg%on table;

position of vid ect

position r El&aﬁaé@straiesaa ﬂ%t@lsﬁuﬂlcmmﬁws J_l?lT'EagS&Perahn’aataon
with gnsaseect of the present invention; FIG 17

il ustrates a vi deo object file, in accordance with an
aspect of Fighd1 H'Pétéeé‘?ﬁcqnw&ﬁflaﬁwﬁﬁa dagigriatingthePA® s

t he r%a@qﬂggrg,g iR ES;Us, in accordance vvlth 25 an
aspect of '%a resent |nvent|on and FI G

|
i|lustrate Pitess? ?t%PW%@leﬁEﬁQIEW§e*ﬁGQBE
navi gaéprémntlh@amﬁa’ﬂ)wTﬁmé/WT$l an aspect of the

|p L\e/ 2 ﬁ? It o In ”M%”% é ‘ﬂustrates a éetalieg %atfa%%rtrugtal[erg/f |ar{/grso liJDtGé he

15 FIG. 14 illustrates a file1.mpg and a file2.mpg, in accordance with
an aspect of the present invention; | ’ ‘
FIG. 15 illustrates two video object clips, in accordance with an
aspect of the present invention;
FIG. 16 illustrates a position of video object data at a time gap
20  position recorded in a table format, in accordance with an aspect of the
present invention;
FIG. 17 illustrates a video object file, in accordance with an aspect
of the present invention;
FIG. 18 illustrates the reproducing apparatus, in accordance with
25  an aspect of the present invention; and |
| FIG. 19 illustrates a method of forming a menu screen for
navigation, in accordance with an aspect of the present invention.

Best mode for carrving o_ut the Invention

30 Reference will now be made in detail to the present aspects of the
present invention, examples of which are illustrated in the accompanying
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30 Reference will now be nade in detail to the present -

aspects of the present invention, exanples of which 12 March 2007
are illustrated in the acconpanying 8 12 March 2007

WD 2004/ 025452 PCT/ KR2003/ 001877 drawi ngs, wherein

i ke reference nunerals refer to the |like elenments

t hroughout. The aspects are descri bed bel ow in order

twoesnhaix the present invention by referrdmgr:btnndihe

figures. According to an aspect of the present

i nvention, a storage medium 5 on which a video object

title is recorded, being supported by a plurality of

' d Add t
b b AP Ris S Meurbtshaan il THar iU M miemens | o
used ttbrougidutneitie aspedis draylescribed belewiremrbbib leikpiin tHde
mar ku rla H]@grﬁionvﬁfg ré?gmq@?qctﬁ%ﬁeser ecor d unit S and

reproduction. “unit O%%redi a descri ption
| anguage. 10 Referring to FIG 14, filel.npg, which is
a first hafecosdingiioran aspegs oEthemressyt iavantion @ Sipee medium

L1 4 & orAlo & 8o BBt t#Es tBdidedt B &n%ﬂ@%ﬁ&?‘%a QB of

recorded in a first |ayer.
a pl uraiceitypesiand spiiles. gﬁdélﬁow W@”@Ht@rhﬁﬂﬁy be hlsracmfmrm
unit Qkcstdéd &k a Maﬂ@ﬁ 12l RSetis ﬂ?écﬁo ifﬁpl&ﬁ@ﬁfrga%ﬁ ?dy?élelloy

encoded to. reduce a data anount thereof

i s is RSBty hEhermakuppetage, Waeh G‘i’ﬁcbli’%et"@?@d units and

CONpr a8proftictBR URRA % calld P PREIL HeScripbi @H{;L% gBit rate
(VBR) encoding nethod in which a bit rate per hour

val| es acc unt of..vi.deqg | f r.ma
| PRLCS s oo BRAR0 IR 3 Bho, Mrich S B Broh B i Bk i
r epr odepesentingatviteo objest titler andifita? ey, avhipghvethe ot half,

[ QU 185 rdcBRIGA 1 ¥ Akt 0T A6l L) ARy i Ay IF B0

ap03|t|on or ma OnIS use
det ectdivene sizgdinit of@rhaptetiertt ar adilel alides iohieet data is

pr edetc%ﬁﬂé’é@ﬁel? leNBodRf Wc?lred@cesé @ét& aﬁ'fouﬁt}}ﬁeregfat RPEG, which

reproduction general, the e-type I nformation
i n& udegne ?fﬁh%mqa&ﬁoewar@g%nrmlﬂgre@amrqﬁe@n mediesls,

Meas UrsadpdHs Ayfle it %i@wm enestindRbMbd # whitHE bit FRE

i nstance, the table i nformation may be tine map

251 niREF heHTVaTES AppT wg&? a3 ampuntb el forpatian:  Hme
| i nKi R@aichidefefr@ining startel ;ﬁﬁﬁtloﬂ&etda% dpioBudlif wfithoNs

5 350 et e e e Rt

20 time and a position of the data. The information is used to detect the
position of desired data since a predetermined time after a start of the
data reproduction. In general, the table-type information includes
information regarding data positions measured at every predetermined
point of time. Fgr instance, the table-type information may be time map

25  information that represents temporal position linking information
indicating the data positions measured with respect to the file beginning
every 10 seconds. waever, because the amount of time map
information is significant, the information is recorded in a binary table
format, rather than using the markup language, and stored in the first

30 layer. FIG. 14 illustrates the time map information file1timémap.dat and



information is significant, the information is
recorded in a binary table format, rather than using
t he markup | anguage, and stored in the first 30 | ayer.
FIG 14 illustrates the tinme map information file

1ti memap. dat and 9 12 March 2007 WO 2004/ 025452

PCT/ KR2003/ 001877 fil e2ti memap. dat, regarding the
vivdeaeliact data filel.npg and fil e2. npg, pckr2003/001877
respectively. According to an aspect of the present

i nvention, actual tinme map information is illustrated
in FIG 16. Additional data, regardi ng mul tinmedi a data

recor on the, first corded on a
secongﬁéj%%tmapﬁ'ﬁ’g r%aqzqq f&ﬁ:ﬁ‘ea 8?13 to%’%l fﬂgﬂmgg and file2.mpg,
1 epr odesgactvelyunAtcotdingaipEnaapéd bethy prepridotundod, Retyal

"epr odi fER AT RS et SR o T ecord units or

units of storage Whl ch are described in a binary
tabl e for nbddiicel date.aegarding erlimediaaiatesigertedon thedirst
Pr e eNbye 1Y RRbIIEH on U Hifer M ‘éﬂg&:@i&%‘é}g Befired ANC

stored as a descri tI on. X
i nfor rfﬁE"’Pélr'P“OWHF'HQ apﬁrmaatewéemam fhﬁbmtllh@edldcﬁata @ihe

dat a, first |4y@€0 H@@ tHe"terod bbb uhlﬁbﬁgﬁ bé‘@wi@ed RS e units

file. The 'stored nawgatlon i.nformation determ nes a

sel ectqr gnits efprage, which 8t dsscied iabinapidpble drmet. oningp

contr (ﬁltbin@ﬂvé éb@eét@iﬁﬂfé%@éeh@iﬂverﬂiﬂh JLushgGsy ﬂsﬂtuﬁ Ranbisge,
second ener al menu screen |s

or boanlaf‘gc?yq Fed %SI 7 Q%%’F'g‘iol'? o Blgi u'ﬂ?‘”Qﬁtfon {fareatien, whishds for y
of ti theesided td:thapﬂcﬂfcmamia&a rﬂé@br@@ﬁi on Ta@hlﬁﬂ !byﬁéﬁ/aé @n dom

f ar tit, r_.cha
cel commSl- AR hithd “!"‘Y'%%PBHU@W@H” ftermiges PPN
posi t iand sed;uent:b’sﬁoﬂtmmm eapeariutici by dontriligetse répReduction
but t on lt?éc%ro%ggﬁr@ é/cﬁﬁ(g[?rred Al so, background nusic

maybe 20 Tep Y& user selects a button, a
function associated with the button is executed.
Ref%er ri ng @ensrel, a menuspees is qryanized des reperingispdiumden a

i ncl ugggkn d‘pibr‘éﬁtyﬁ?ﬂ‘ﬂés%?éﬁaﬁbr@él‘é ré@cﬁ@éodﬁﬂam rhhdds- | P9
and fil e4. les on the first |ayeér.

addi t i35P8S o6 8 Partipdaditia on chaptariea §%Q¥éﬁ'§°?°é‘;ﬁé1|d igEsdiatenes
% he t 25prbtfcasmat 4 %cﬂﬁ@cgadis(ﬁidﬁg g ﬂéﬁ@?dr@fipéﬂgﬂaag@s t he
irs . OO0 aISI’TU |pexe N a
(it 5 i biens re Genstall firnecs i, baciGrue atels may b

20 reproduced. When a user selects a button, a function associated with

the button is executed. Referring to FIG. 14, the still images and music
data included in the menu screen are recorded as file3.jpg and file4.mp3
files on the first layer.

The additional data recorded on the second layer describes the
25  information regarding the data recorded on the first layer. Video object
data is multiplexed in a data stream to synchronize video, audio, and
graphic data, The attributes of the record units of the video object data
are described as description.xml, using the attributes of the video, audio,
and graphic data, and numbers of audio, video, and graphic data.
30  Further, the additional data provides information regarding reproduction

10
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graphic data. The attributes of the record units of o

the video object data are described as 12 March 2007
description.xm, using the attributes of the video,

audi o, and graphic data, and nunbers of audi o, video,

and graphic data. 30 Further, the additional data:

provi des information regardi ng reproduction 10 12

Maochosdfi@st WO 2004/ 025452 PCTI K1t 2003/ 0018 rAwsbislosisy7

that are generated by a conbination or a selection of

the record units. In an aspect of the present

invention ‘clip' is used as the record wunit and

‘cells/ rs d 'titles' are used t he

r epr odil) .“*@%ﬂ U i BreceBlig coipetan of SaedBh ofesrrore
provi déstsexpl anati ons on these units (see FIG 15):
clip: The clip is an object described in relation to

the recordjyy é%fpeétrb?therﬁﬂééehfrﬁg%rﬂoﬁj%t @wegluged a2the 51050

illustrates two vid vl deo

clip HEY andicsiisre ?hf’@?&erﬁb@m ‘tittelgcare us@i agribie rermoqwgcvrt ulmin
Thes da’tr@ foiﬂﬁh@ﬂﬁs&%ﬂb@ chN@eQ Ekﬂ?rfélﬁansb& e uﬁh‘e‘.‘fﬁe%l MG,

repro e 1 nc

vi deo bﬁgj qlipyT r@é’!'%'saﬁﬁ‘cpbéﬁcf ﬂ@?@rlbﬁ;bn fe;l@t@mt@utheu@w@mg ptthe
t enporrahlt[m@aia dhtan Fiefmamﬁtﬂa@@ @6 GidSPHRbARfbs OTﬁé’wéJ he -
clip. The rpa i'ncl udes the "additi onal
i nf or c&ﬂipﬂﬁafn @ﬁﬁ’ﬂ?%@b%‘t Hgitme anddhe positiagr  Eheidadar ed
t en‘portﬂilorgmg itdh th@l’dzilpoﬁart mcdﬁt;MSIgb@r;ﬁ@t%ucgét ar h‘é@?ﬂaﬂ ltﬁSd
a e video

obf Gore P EGhe b et eBRE s B tme fom 14 e they 7,
t he pdemporarposttiof hﬁormtﬂ@oarehgmtﬁheai&tfagﬁtheashbl m&leg%

OSItI fe e e lme 1nterv
19 rom a ﬂle ﬁ’ %ﬁ‘g aﬁ? E%JP Efmﬁi%{ﬂ‘% a%"ﬁsﬁﬁé"cg‘ﬁﬁ"l‘r
for r‘mtfom@%m'ed terriﬁofal pdsition df thehadedadbdecpdsth iwhen theviddae
tabl e dn%CF'QI\IJB%dBI%H &ntry, a tot al nunber of entries

gaps nay e 20 recorded at a begi nning of the
rch of a desired position of the data,

Ev.a?‘%lq “res piggt igd" the yileiakiastieia the VAR armoded as phwwn i &IG.
be acizpmglposin@riofive dgestiddigathRea tilBRaf PRSI ti on
ol 2T EIC IR 4l RGN
pr eci sectoydefdap thedsise thringt madnmgia he cuﬁh@détb@bgltmmftm@m
Egﬁs ?g#ee % aelrg lif‘l ] opal [ym ber O?Gr(ljtrlég arlndS ’arrruée gaoprs rﬁgy tgiet a
20 recorded at a beginning of the table. A search of a desired position of
- the data, with respect to a predetermined instant of time, can be
accomplishec_i by detecting the time gap position most proximate to a
predetermined instant of time recorded in the table, The desired data
may be precisely reproduced by reading the data starting from the
25 detected position. If the data is recorded at a constant bit rate (CBR), it
is possible to maintain the coded data amount genefated fora
predetermined time. In this case, the clip can be constfucted with only
video object data because it is possible to detect the desired position of
the data using the time calculations according to the CBR without the
30  time map information. -
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IS possible to nmaintain the coded data anount
generated for a predetermned tine. In this case, the
clip can be constructed with only video object data
because it is possible to detect the desired position
of the data using the tine calculations according to
the CBR without the 30 tinme map information. 11 12
Mxpatvs886Z WO 2004/ 025452 PCT/ KR2003/ 001 8pit/xia@3/001877
following information is used to define the video
object clip including the video data, a plurality of
audi o data groups, and a plurality of graphic data
groups: (aj | ntifi

i nf or mat | 0?1- @@ﬂ % m@JnInE &Hgﬁ&fd 3 dF ﬁ)rl]éetg‘8 vigea O&IeFtﬁ?p

t en‘por'&qﬂuqmsﬁhe N@ﬁo dﬁ*raoa platalityrof ﬁudledétalgmmpmdfa blanglity
(b) Vi d4eRphRYa8Ed0 Sze (e.g., 1920'1080, 1280720, and
720' 480), = aver age rate (e g., 4M -6M 10M and

20M), scregyp g@r#btrﬂ %rtﬁtﬁé@ cﬁ;?ndgntn‘" catf likormaiibh, vn?e'&%bject

24Hz) , progressive and

i nter 4R ﬁ@s’nﬁf@%&fmw ee3*t'%ue|f96nat'aualedﬂ@@rnwﬁle)

i denti fi cap)vied: rsf;@refratzé@@ PO 86NEREI 29, and | 720°480
i nformation,.linguistic at?rl butes of each’ audi o

gr oup {/E"8gS bit fie B, Mtk 1B, AR RIM), ﬁﬁée%ﬁlﬁpﬂfdaﬁ(éﬁ ;
att ri BoHeS30z, mm%%rﬁ#ﬂ:}t @‘QP p('c%r&aswe aﬁﬁ'ldier{aced

audi o, suF audi o, and commentary) gr aphi c:
gr aphi ¥t r eam i denti fication informati on, graphic 15

enoodi n g i (o) audim taidio stréam gimﬁﬁolaﬁolﬁhiofméﬂdn?éucﬁcﬁ eﬁb%@ihg

hi E h
ooor 1 dSpiRiBn Hhic 4 Bodes ofHF hdin ARG didiibe g
(e.g. ,and loglish), @gqd applidation emubmtembf ekich aatho\data group (e g.,
i nf or nak) Qﬁhlo QQB"SM&B fnﬁgxrﬁgeg?apyjh%dd according to the

recording t enco mul ti pl exi ng type
of the 20 gmpmmr@pm@am«u@mmmmemfmmnm graphicmay

fofgma ehbcﬁﬁrg{ lﬁﬁal'rﬁﬁﬁonsl{rﬁﬂgﬁnfétﬁlbutegBgeac}l :E]\"%ﬁghc{ 513%%%5%88 rd

uni t subor di nat e
convef®8nkercapcng rﬁﬂ'ﬁh@)-t&@pmtl%ﬁt{dwte@fof eheh grapiieddta

I 'nvenigidn.(e.5 N SubiRES Hed aHEHaftlth determ ned to be made
of clips. In general, the reproductlon unit has the

hi erar chi crde sbbvelififorngtion, however, may be changed according to
the recording type, encoding type, and multiplexing type of the
20 multimedia data. Also, the record unit may form a hierarchical structure,
and, thus, the record unit subordinate to the clip may be present. For
convenience, according to an aspect of the present invention, the record
unit is determined to be made of clips. ‘

In general, the reproduction unit has the hierarchical structure,
25 thatis, the reproduction unit includes a plurality of reproduction sub-units.
In this case, the reproduction sub-unit is defined as a unit of a
reproduction sequence or a point of random access.

Referring to FIG. 15, a cell is the reproduction unit that is
described in relation to the reproduction of the multimedia data, each cell
30 designating the clip or a portion of the clip. The cell represents a lowest

12
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25 that is, the reproduction unit includes a plurality
of reproduction sub-units. In this case, the 12 March 2007
reproduction sub-unit is defined as a unit of a
reproducti on sequence or a point of random access.
Referring to FIG. 15, a cell is the reproduction unit
that is described in relation to the reproduction of

t tv@ 20dbisisredi a data, each cell 3o desi gnasdmgrabd@oisyr
clip or a portion of the clip. The cell represents a

l owest 12 12 March 2007 WO 2004/ 025452

PCTI KR2003/ 001877 | ayer of the reproducti on unit. That
Iats lea‘é}/e?%lf{hta r{eprgductlgn [lrﬁpr géﬁé hec 'rﬁ 12 repwdyhgﬁ%%ltto
r epr od@§nkedrio of Ieast lege Aiid, ftB e |r®odhmrat infthe repedduciich of

def i nefls Ushintdtdftd denti fication information, and the -
5 startlng ané1 endi'ng tinmes of the rel ated C|Ip
However, if the cell designates an entire clip, not a
portion théheesl is fefined ugipg (ﬂ“r?gd%ﬁ'ﬂcaé'ﬁﬂl“ﬁ@ matipmgsd ﬂree

not s addartindaal dndirgRpedsids e reEE@f:l%ﬁ;ﬁ ' %VJGQBIF 'ffﬁe cbff

chapte js the reproduction unit describ .
ot ot fe errs Rl det 4 B thetesr, i stortiogan emting: er

i ncl udinng =aé nbieaidkiondllg spéFiegel | . 1 n general, the
chapter is defined by a chapter name, chapter

denti f f ti in
L Sk P A0 BT B B
t 0 ‘an iamkdion t@ﬁetrb@e“omoserenftthe date,dzdch whaptbeincding arlegsan

be ,pndepbPodh %ﬁ?}al rtﬁg Eﬁéj}%‘r&%@& nBQLIL c}‘]%%r naalmva V\ﬁa?p:tfar}e

user to perf or m acce
t he t ii¢endificatipe infereatiornand mmaticfrmegaxﬂmg@pteam celhe

desi r effidighg td e WRbder, Of chapters. In general, the
menu  screen provides a nenu in which the deS| red data

can be seIEcte in the qgtés of chapters. Referring
to FIG 15)C0RTqngpaniaseed,q eafeaﬁreh'%\fqnt'en &te RRiSE 6as
A 20 bl mdaistobgi aef répsbb&ﬁoﬂﬂﬁdntﬁﬁat%ll@b@ﬂlelL@eﬁo%%rﬁgﬁe

b d d di
ol Tt &8Re iy PR bnetee wh ERben el oreh
gener aéprodive tiedesired detern mit\of deptas.mimyerdia} themeaws
o) SCkffn BlovkiaE atdry whidh ' dobRed id B5T0¥a8indd h'efs

units of chapters.

Referring to FI G. 15, aftitle includes a 'plurality of chapters. A
20 plurality of titles may be stored in a storage medium and can be
sequentially reproduced according to a sequence of title identification
signs. " In general, the menu screen provides a menu that allows
selection of the title, the title defined by a title name, a title identification
sign, and information regarding at least one chapter belongihg to the title.

25 FIG. 15 illustrates a relationship between video object data
recorded on the first layer, and clips, chapters, and titles recorded on the
second layer.

13



sign, and information regarding at | east one chapter
bel onging to the title. 25 FIG 15 illustrates a

rel ati onshi p between video object data. recorded on
the first layer, and clips, chapters, and titles
recorded on the second layer. 13 12 March 2007 WO
2004/ 025452 PCT/ KR2003/ 001877 According to an aspect
ofyolb@epuesent invention, the information pe&eg@ociong
the second |l ayer is described in two types of units,
i.e., the record units and the reproduction units,
while the data regarding the navigation is

el i m nat ed. eneral, th ata |i@descrlged in

b1 nar v s + A6PEEPE AT aspe i Ryt VR B i Gt
In an mgpeliiy té sedoad lgyeds dedcribad/ianivb opes bhmltdatea the

d I ) b
mar kup ST g 08 o Bon AP RdR ens FeR et e
t abl e. nd¥igatiors istliminatadk ulp geaergl,lﬂ'@edaﬁmd)ascrmed in a binary

n
1oP S o SBEE AR oPHATBh Db Bado5 Mo B ARBGRS s
for t heresent inveetion, Mﬁtdlata)twescralbed usingaths n'kmlrlelptlmgﬂuagerl be
o X?La%%%%n@‘?‘s“%%*bE‘é@ﬁ@@gs@%%%@%‘%@P%Qagebmd
wi-t h Xeble. |Ext¢r§ihkem9r piangeagedbil, @ repreeerdative lekaryple and

backwegd nCeamp alﬁﬁg@gé‘% iy de i W§% I’i:ch Q@E?rﬁ% based

| anguage w || escr | € addi ti onal
i nfler niEeBRendatipes for meéﬂtetrﬁf t Héfhe?@&le fitds peapible to describe a

accor d&dﬁ@tyto@ datBBades RAE doQimdnBe Wh%ﬁ %Brn%ag&? Fgg'a%g e

XM.- based’| angua erred to as

descr i $°PHh aV%mi;&%%gabe(M@XMbms Very gascipiepaurewiiendibility

combi nadi tekedrd Rb@padbaiy, cal el enents. Al so, each
el ement may have several attributes. The nane of the

I t ib
Ctonr i gt IR b il o5 e
bellpw. the FthditiavBLinfoarmetinndd beg stoeeddn tresgeeond lajfert dit&oﬂir@&& nt
i t bed
| nvent énﬁ%}ne&%? the PN RBE. dHEXMIbRR BhaHERAE! e
dat a treierred & aemedin destriafian lanasagel (MBL) | Xthﬁ ddsenbed with

mar Kupy ¢ RAER of u%éraéa%caﬁéi&n&ﬂ@%r%%a&x' SRL oy 08

MDL docunent 1s descri
several aftributes. The name of the element is described within a sign

20 ‘<> The regulations to describe a sub element are mentioned below.

The MDL., according to an aspect of the present invention, has
elements and atiributes as described below. Here, a document is
understood as a unit of data that is described and stored utilizing the
markup language. |

25 (a) The uppermost element of the MDL document is described using
<md[> or an equivalent value.
(b} The element <mdl> may have the following sub-elements:
- <head>
- <body> -

30 {c) An element <head> contains all information regarding a storage unit

14
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<mdl > or an equival ent value. (b) The el ement <ndl >

may have the followi ng sub-el enents: - <head> - 12 March 2007
<body> 30 (c) An el enment <head> contains all :
information regarding a storage unit 14 12 March 2007

WD 2004/ 025452 PCT/ KR2003/ 001577 and may have the

follow ng sub-elenent:  <nmeta> (d) An el enent <neta>

defo W@amrasbl ank el ement in which features sér@rio03001877
docunent are defined and appropriate val ues are

all ocated to the s features. Each <neta> el enent
denotes a pair including an attribute and a val ue.

The at éﬁd mggggvequa? ﬁgwgg%ﬁfgﬂ ned in the el enent

<neta> are :e”tA nane denotes a
docunment <metature defined in the elenent 10 <neta>.

The na ' ' Indi,shensabl.e to the el enent
ot s ARl bl de s AU RCIRRT b vilah RuResitie
def i nedpdumenhare glefirasiand apmopdaie valnes arerllested 18 td SO an
attei i ndi At < a>.. 15 The
f ol FO\?\Afé %ﬁlr%spe%%ﬁ?%é%?bﬁp L@SE&W‘%& g %ﬂjﬂﬁi ng
conven®iton@luexanpl es of the el ement <meta>: e.g., (i)
<meta nane="type" content="ndl-disc" /> which

descri bes Jhﬁﬁg%bl{tmfel@@ﬂ%ﬁﬂﬂ%m&h@dememtr@nmmaMi a
descrifpfidw@n | anguage; and (ii) <neta "nane="region"
content="1" which indicates that the regional code of

20 t he dimmeisSndme aaiotﬁwdcﬁhmatﬁMiﬁe&wtﬁ@Mﬁ;ﬁ?e
<t e>

fol] owng subszel enents: .- <clip> and -

Thell) el gﬂ%ﬁ? 8GR gh Attdhuts 'H@ngPth%@e@mernﬁut es:
<meta>.
- Content: A content denotes a feature value defined in the element
<meta>, The content is also an atiribute indispensable to the element

<meta>.

15 The following are examples of the element <meta> excjuding
conventional examples of the element <meta>: e.g., (i) <meta
name="type" content="mdl-disc" />, which describes a disc that is
manufactured using the media description [anguage; and (i) <meta
name="region" content="1" />, which indicates that the regional cade of

20 thediscis 1. |

(e} The element <body> may have the following sub-elements:

- <clip>, and

- <tit|e>
(f) The element <clip> may have the following attributes:

25 - Id: representing the identification information for each clip. !d varies
according to the type of storage medium (e.g., 1, 2, or 3), |
- src: representing a video object data file such as 'file1 .mpg', and
- tmap_src: representing a file containing a time map table (e.g.,
file1timemap.dat)

15



25 - 1d: representing the identification information
for each clip. Id varies according to the type of
storage nedium (e.g., 1, 2, or 3), - src: representing
a video object data file such as "filel .npg', and -
tmap_src: representing a file containing a tinme mp
table (e.g., fileltinmemap.dat) 15 12 March 2007 WO
202k E2 PCTI KR20031001877 The el ement sCh/kRipos a7

have the followi ng sub-elenments: .- <video>, -
<audi 0>, and - <graphic> s (g) The el enent <video>
may have the following attributes: - resolution

i mge size Ctl

eacs “1oaamegig il b aibafe et PhiEertime:
of frarresv,%put per second, e.g., 60 30, 24 or 50,
10 - scanni ng> i ndi cating whet her an image is

sequenti EWCKP s8%hned or not, i.e., whether the i nmage
i s progregspi@! y scanned or interlaced scanned, -
bit-rate: average bit rate, e.g., vbr, 4m 6m em

10ny or 201y) TAB@lemeht kAGB Ry Kelvb &R Moll EG PES
stream e.g., xeO (h) The el errent <au(§v'qiatr§rr|g)3'7i%ﬁave

the f ol | eeslutipnaintageires i veﬂttélal-arﬂ%ﬂ%rﬁél d.é&@%@%ﬁ‘@t i ng
~an enc - npg, np3, ac I'pcm
RHoPBeE n,p#r'ﬁggm 7803

or dts, - sa sarrpllng rate, e.g., 48k,

96k, or fiBad rate: aymanbtdr afrarmes dithut par s¥eBREre.Rf 60, 30, 24,
quantigr%@ bits, e.g., 16, or 24, bit-rate: an encoded
bit rate,"e.g., vbr, 128k, or 384k, 20 - channel-no: a
t otital muAsBRRng findidetingehathereandmag®is sBquemtially, scanned or not,

} 3”93?936 et letnade ipidar VG o or HEBEe Eitansif,
9., itrate; @Mera@? bit etameEItvAr, yim, 6 Bme 80| at:208t, BRem
D of AnstWEREGaP&Raft it BRI MPES PESXEGEm, ¥g. B4R6:

(h) The element <audio> may have the following attributes:

15 - encoding: representing an encoding method, e.g., mp1, mp2, mp3,
ac3, lpcm, or dis,
- sampling_rate: sampling rate, e.g., 48k, 96k, or 192k,
- guantization_bit; a number of quantized bits, e.g., 16, or 24,
- bit_rate: an encoded bit rate, e.g., vbr, 128k, or 384k,
20 - channel_no: a total number of channels, eg., 2,5 0r7,

- language: linguistic attributes, e.g., nohe, en, ko, jp, or fr,

application: usage of an audio stream, e.g., main, sub, or
commentary,
- stream_id: stream ID of an MPEG PES stream, e.g., 0xc0, or Oxbd,
25  and
- sub_stream_id: sub stream ID of an MPEG PES stream, e.g., none
0x80, or Oxa0.

(i) The element <graphic> may have the following attributes:

- encoding: representing the encdding method, e.g., dvd_subpicture,

16
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25 and - sub-streamid: sub stream|D of an MPEG PES
stream e.g., none, 0x80, or OxaO. (i) The el enent
<graphi c> may have the followi ng attri butes:

encodi ng: representing the encodi ng nethod, e.g.
dvd_subpicture, 16 12 March 2007. WO 2004/ 025452
PCT/ KR2003/ 001877 - application: usage of s-graphic
StwioeamozRs2g. , ani mation or sub-title, - | aOgkg®i001877
linguistic attributes, e.g., none, en, ko, jp, or fr,
- streamid: StreamID on an MPEG PES stream e.g.,
OxBD, and - sub-streamid: Sub stream I D on an MPEG

PES str enent <title>. may
nave chaPpiseRofusadt S ol b, £of Biarsh of falE:
e.g., V\Hﬁrlgéawcbwum’cICIatmbLﬁest. b@ .indeevtant ka; g, ioofr,

St or age o ee 5 AEHPEEIES Gfhekl & BRE ke

<title> Sﬁwtfﬁameldt gu,b stesiaroll angersMBES| REfesttaam, .g., 0x20,
<chapter>. (1) The el ement <chapter> may have the

foll ow ngo(zﬂ _grl butes: nane: chagter narme,

Dwar f ¥ Bhe elpgent:fitler @Ay haverine fallewing é‘ﬁ”bbﬁﬁfsor mat i on
that varies cordln atitle, eg., 1, 2, or 3.

Al so, "t &M 81 e<8%aW@P§Wy have the fol | owing

sub- el-emnetitle |dent|ﬁeaﬁdd irforrAdliot Mat VAR selcesmank tehelpa dray
havet e foll 5%|btes - clip_id:

|dent| %ggtrp% or rclip to which the cell is
| i pked, SAI% tthé %gﬁentsgnﬁé; f‘nnghé\}elrfﬁ%'fo@?\fvgg sat?elﬁ\mgﬁﬁ.rmry

‘and end-ti
of the a a_ttrlbutes and el enents is shown in Table
25 1. Table 1 Element Attribute Sub El enent

(I) The element <chapter> may have the following attributes:

- name: chapter name, e.g., Dwarf, and
15 - ld: chapter identification information that varies according to a fitle,
ey, 1,2, 0r3. '

Also, the element <chapter> may have the following sub-element;

- <gell>.

20 {m) The element <cell> may have the following attributes:

- clip_id: identification number of a clip to which the cell is linked,
- start_time: starting time in a clip clip_id, and
- end_time: ending time in a clip clip_id.

A summary of the above attributes and elements is shown in Table

25 1.
Table 1
Element Attribute Sub Eiement
<mdi> <head>/<body>
<head> - <meta>*
17
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<mdl > <head>/ <bod > <head> <neta>* 17 SUBSTI TUTE
SHEET (RULE 26) 12 March 2007 WD 2004/ 025452

PCTH{ 112003/ 001877 <neta> nane, content EMPTY <bod >
<cli >+/<title>+ <cli > id, src, tna src

<vi deo>/ <audi 0>*/ < ra hic>* <video> resol ution,
franme-rate, scanning, bit rate, streamid EMPTY
<sdo@mzencodi ng, sanpling_rate, quantizat penkiodsosr?
bit-rate, channel no, |anguage, EMPTY application,
stream _id, sub streamid <graphic> encoding,
application Ianguage strean1|d EMPTY sub stream

chant A alaVasal  d

T 5 A T 3 I R AN 1 sy

<ce| | 3 <b0 FH—et P | , Sta ,,CJID\>+<Lf!ﬂe>+

1
| - o)

descrilbed USI ngﬁ‘t:;h%m

The aUUIk&Byal uata Si’C aCC’C A = s
o C Vil saudio>*/
pr ef enTeg enbpdi 'x’§sé el éﬁ%—ér—ez?? St %E%iﬁ_
aie E‘éﬁ% l r\me-rw:)l:E @r PU;SL! c

foll ows <q ]5>.)\ T1 eﬁgbd r 1 :
http://mﬁ_l-ld 5 C L QL UR IE%{E & d >" /g <mdl > <head>
- <net a| nare="t ype cﬁé?w?lgreﬂ Tarldibgd EMPTY

application, stream_id,
sub_stream id

<graphic> encoding, application,
fanguage, stream_id, EMPTY
sub_stream id '
<litle> name, id <chapter>+
<chapter> name, id <cell>+
<cell> clip_id, start_time, end time EMPTY

The additional data of FIG. 15, according to a preferred
embodiment of the present invention, may be described using the above
elements and attributes, as follows:

<?xml version="1.0"?>
<IDOCTYPE mdi
PUBLIC "http://mdi-disc.org/mdl1/mdl.dtd">

10 -<mdl>
<head>
<meta name="type" content="md|-disc" />
< meta name="title" content="White Snow Special" />
<meta name="region" content="1" />
15 </head>

<body>
<clip id="1" src="file1.mpg" tmap_src="file 1imap.dat">
<video resolution="1920x1080" frame_rate="24"
20 scanning="progressive" bit_rate="vbr"
stream_id="0xeQ" /> :
<audio encodlng—"aCS" sampling_| ra‘ce-"48k"
quantization_bit="16"
bit_rate="384k" channel_no="5" language="en"
25 .
application="main" stream_id="0xbd" sub_stream_id="0x80" />
<audio encoding="ac3" sampling_rate="48k"

18
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< nmeta nane:"title" content "Wite Snow Special" />

<neta nanme="regi on" content="1" /> 15 </ head> <body> 12 March 2007
<clip id="1" src="filet.npg" tmap_src="fileltmap.dat">

<vi deo resol uti on="1920x1080" frame rate="24" 20

scanni ng="progressive" bit rate="vbr"

stream. i d="xeO' /> <audi o encodi ng="ac3"

S tlobMgsakat €="48k" quantization _bit " 165cr/KR2003/001877

bi t _rate="384k" channel -no="5" |anguage="en" 25

appl i cati on="mai n" stream.i d="Oxbd"

sub_stream.i d= "Ox80" /> <audi o encodi ng="ac3"

sanpl i n rate=" ,,18 SUBSTI TUTE SHEET (RULE 26) 12
Nar ch 96544 "\R@—'ﬂ o é:,KR2003/ 003577
quanti zat | -6 F'E'e r}ﬁ &7 F%nnlgj, noB'('jY
| angua y - p | on-r " Oxbd"
sub st rgtgeal#?%' 0 ub ncodl ng= acS"

" ,. qu 'HP'ngt-@ezu“"

sanp| | gxgazr{y%t%: ]
QSLFrcat. or?if‘:%a. : 445{‘8*3&3@0 0o
sub _stg —-"",ﬁ ﬁ'f's';creérﬁ id x5 %ﬂb %t Qr%ogl‘ 4R

| “ 1"
bl t rlan@a-m[ﬁﬁlﬁ"b IO en H% 9 %%ﬁhy%l’a_te" gk
appl i cati O wr«aahﬁnneg;rro%amr@ua@méﬁ" s sub

stream i d="none’
encodi gghiizatbhe s ARG sReam_id="0xc0"
15 sub_stream_id="none" />
<graphic encod:ng—“dvd _subpicture”
application="sub_titie"
 language="en" stream_id ="0xbd" sub, _stream_id="0x20" />
_ <graphic ¢ encodlng“"dvd_subplcture"
20  application="sub_title" :
language="ko" stream_id="0xbd" sub_stream_id="0x21" />
<graphic encoding="dvd_subpicture"
application="sub _title"
language="jp" stream_jd="0xbd" sub_stream_id="0x22" />
25 <fclip>

<clip id="5" src="file5.mpg" tmap_src="filekSmap.dat">
.<video resolution="1920x1080" frame_rate="24"
scanning="progressive"
30 bit_rate="vb" stream_id="0xe0" />
<audio encoding="ac3" sampling_rate="48k"
quantization_bit="16"
bit_rate="384k" channel_no="5" fanguage="en"

35 application="main" stream_id="0xbd" sub_stream_id="0x80" />
<audio encoding="mp1" sampling_rate="48k"
quantization_bit="16"
bit _rate="384k" channel_| no="g" language="en"

40  application="commentary" stream_id="0xbd"
sub_stream_id="0x83" />
<fclip> ‘

- <title id="1" name="White Snow">
45 <chapter id="1" name="Mirror™>
‘ <cell clip_id="1" start_time="0:00:00"
end_time="0:05:00"/>

19



application="sub title" |anguage="en" stream.id="Oxbd"

sub strean1|d "0x20" /> <graphic

encodi ng="dvd_subpi cture" 20 application="subtitle"

| anguage=_"ko" stream.id="Oxbd" sub_stream _id="0x21"

/> <graphi c encodi ng="dvd_ subpicture"

application="sub title" |anguage=" j p" stream.id="Oxbd"

SWorSiopags | d="0x22" > 25 </clip> <clip pemRriosnosr

src="flle5. npg" tmap_src="fil ekbmap.dat"> <vi deo

resolution:'1920x1080" frame - rate="24"

scanni ng="progressive" 30 bit rate="vbr" stream

id="xeO" /> <a QJO encod|ng— ac3" sanpling_rate="48k"

quanti zation _ J? "384K: channel -no="T
ce|l

| ="en" t PHRES Avesry =" Oxbd
st erq_--m .s&a@@saf g 0 O
”P' | S5 impe 02

nt tiop. bit=16"
bi t> rat e—"384,lé ?ﬁ'?gICFlﬂ?bd- St ﬁa&éﬁoé}n 40
appl i P fige a>r y" stream i d="Oxbd" ‘
sub streamld </clip> <t|tIe|d"1"
'narre V\hlt lt[geow 45 <chapter id="1" narre “"Mrror">

T R ﬁ“’%ﬂiﬁ"'ﬂ?g%ﬁ%ﬁ% 4 %m@%ééz .

PCT/ K112003/ 0018 LA st

Dwar ves, time="0:20:00">
</chapter>
15 <ftitle>
</body>
</mdi>

In an aspect of the present invention, actual video object data
20 includes five clips represented in the record units, and two titles
represented in the reproduction units.

In the case of the VBR video object data, the clip is described as
time position information data, which includes al portfon of time map
information. Thus, in an aspect according to the present invention, each

25 clip is described using the two attributes src and tmap_src, such that the
clip data and the titles are linked to each other, [n addition, each clip-
includes many attributes of video, audio, and graphic data, and is

referred to prior to the data reproduction.

Title 1 is a subject title including a plurality of chapters. The first
30 chapter includes a cell linked to a portion of a clip #1. Thus, only the
portion of the clip #1 is reproduced during the reproduction of the first
chapter. The second chapter includes ftwo cells. The first cell
designates the reproduction of the data after time 0;05:00 of the clip #1.
Accordingly, in order to start the reproduction from the second chapter, -

20
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<cell clip-id="V start-tine="0:05: 00"

end-ti me="0: 20: 00"1> s <cell clip-id="2" 12 March 2007
start-tine="0:00:00" end_tine="1:00:00"/> </chapter>

</title> 10 <title id="2" nanme="White Snow

Suppl enentary”"> <chapter id="1" name="How to nmake

Snow White"> <cell clip-id="Y start-tinme="0:00:00"

emb206408R52'0 12 0: 0 0"/> </chapter> </t ptlmRiR003001877

</body> </mdl> 1In an aspect of the present

i nvention, actual video object data 20 includes five

clips represented in the record units, and two titles

repr esgnt c n he case of
tho. Vere oAb ol eEe B TR P Pt o
time podinnaton, spﬁcxﬁcaihlt iher&rr@aioarhomimfmhammieg@tamg@ﬁp #1.
portion of tinme map information. Thus, in an aspect

according tag sh&@n reraeé@résparrarﬁ@rrmé ﬂame%ﬂmrr@fr.y& b'u&;dd%s

descri bed usi nlg two attrrbutes src

such t Ahpddifgaa B’ra% | ga@SUBPIEMERaYiNEY s The éﬂezrskre@brdeﬁ
each ogd@mp.#sl n addition, each clip includes many
attri but es of vi deo, audi o, and graphic data, and is
referred t [ IS

Qrtothe dat a ro tion. Trtlel

L eun] cot - fiePhestbngarane iaed SR Rte e Ashiaved birhe

f |f r st déﬂbrllmh@ﬂmarfonrmmbmmﬁmgdﬁe bedohﬂh@@dr msrTgathlﬁ%érk N
ac S nly t the cli

° 2Bk, motRry SRk Yr Bl stiuior bifewiaonget

ch apt e¢an bendessriiednusing maptetsmentecdriutieisutesio Then, ltise eﬁsﬁi‘ag

fi | on.of .t he,

b 08, BPlcuaREaOERRNGER Gl T R LA Tk hﬁgerrfjnq 2

or der mﬁlr@amfaﬂ?hretharep&\wlemeratad ffomatibre  Thatindt is

chapt egosstf 1d maidift the?8bduction of the data regarding the existing

element using a conventional reproducing apparatus. Assuming that a
new element <bookmark> is added to the <title> element and the
15 following information is recorded on the second layer:

<title id="1"... >
<bookmark point="1:00:00" />
<chapter id="1"..>
20
<ftifle>

The element <bookmark> is an information structure that is newly
defined to allow a direct access to a particular position of the fitle.

25 When the storage medium, on which the element <bookmark> is
recorded, is inserted into the conventional reprod'ucing apparatus, it is
possible to reproduce the data recorded on the storage medium using
the title and the chapter information. However, the bookmark

21



WO 2004/ 025452 PCT/ KR2003/ 001877 the position of
desired data nust be detected using the tinme map

i nformation, specifically, the tine position
information regarding clip #1. As shown in a
corresponding title nanme attribute, title 2 includes
an additional inmage, i.e., a supplenentary inmge. The
title 2 is recorded 5 as clip #5. As nentioned above,
| "REPNQRest ensibility can be achi eved by pcfRR%G#H0ERD
the information regarding the second | ayer using the
mar kup | anguage. In other words, an infornmation

structure of a new concept can be described using new

el enment,s._ or atiributes, Then, the existing to

r epr odURPREPIER AR P8 ceuE s e bepeRst BT HEN Gamet bR ng
t he eximspbaged usihpihradiventionatdeeducingapreeathy gener at ed
information. That is, it-is possible to maintain the
r Iem od ;Jct | ORs MEntlchay éb%?éi, tﬁeﬁ?{i@ﬁrﬂécﬁbg%at@@am ré;srbmg;ted

el ement uUsing .a eonvention epr oduci ng aPpara,us.
Assun HEMEISA b CHRRPAe e BRORIR IS e dladbs ease.
t he xtithé esproghanpeappamhd rédue tHESnfb@idtionwiengdédbothegédond
is rec L SELE [ =S
<book rrg%)%?’ %8? ﬁ?tgwn%gﬁeg%%%‘ g'yrgéoé A pc{akear 'Je?c’dr@%’_the titlg, aﬂ@
</ tit| dbe Mhebes pbohepiersdigvodinmicleach @lea rNexh fifor epotiening

- struct WBakR@infdrms RRMs¥r of@fefdesb%ﬁortresﬁlthrewl@andapg%hme
access to a particular posjtion of the title 5 When

the st dfSELREHE GRYVER SRAT BRHtARd rrsfvesi e BeiiRftar k> i s
r ecas dadprodistibmerdir t Be usatioteifdre irmdyent seo patbut device 300

cper Od%h%%s%@ﬂg@&}rb%wob‘as %.r?ownﬁr?ér?i bl e §Qaif gRIQGuUCE
e data recorded on the storage medi um USI'ng he
title cmwPut brviceRAPisan apparalumtthoss. 2 isvielor (TV)tthal outputs

book mardyigdeded M aplthd Q0 indﬁ@&&gﬁ@@%gﬁ%pamtus, such as
-PCT/ KR20031001877 |1 information is_i gnor ed because

the bodkiRPIE PRGN TARIRINPYe The ser interface,

15 according to an aspect of the present inventicn, includes a chapter menu
in a menu screen, which allows selection of the chapters belonging to
each tifle. The user selects a {itle number or a chapter number from
each menu using the remote control 400, resulting in the detection and
‘the reproduction of a desired reproduction unit.

20 The storage medium 100, according to an aspect of the present
invention, further includes navigation information recorded on a third
layer. ' The navigation information, which is similar fo a conventional menu,

Includes a selection using the user input device 400, such as the remote control

and reproduction of the reproduction unit 200 o a user output device,

2
(*13

following data reproduction using a current state of the data reproduction,
Here, the recording apparatus is as shown in FIG. 1. Also, the

seguences of the data reproduction may be determined differently. For

instance, a parental level control may be performed during the data

22
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reproduced using the conventional reproducing
apparatus. As nentioned above, the multinedia data can
be reproduced wusing only the data recorded on the
first and second layers. In this case, 5 the
reproduci ng apparatus reads the information recorded
on the second | ayer, and determ nes the fornmat of
recorded data recorded, the title, and the nunber of

chapt BKm8! onging to each title. Next, theykraoasionsr
reproduci ng apparatus inforns the user of the

detection result through an appropriate user
interface, receives a user input, and reproduces the

desired [ tjon it e user interfac
ol udePRatedRh b8 SerlBides b8 AR Tepradls i A
devi ce ¢gmiredghranding nn Rh&herthe usar idet atlilt ortahjevenizer
out put device 300 is an apparatus, such as a

E ﬁl evi si on (‘oTt’tbﬁs,enB,hm regiégﬁt_ﬁﬁgsappﬁﬁiuts pOBebRbE RbAufadiEd
e user_ input. e N aratus, such as a
renot e %SOW\E‘)’BI n g‘?‘% gﬁ F‘@%&Wﬁ% 9& ﬁgrpﬁalyh?ﬁ?fteﬁg"ﬁ eri?ie@ra

i nt ef f aldeck i9 propess drediatyecad@imndbpletandfsetdnd Iqyems dthe
i nvent i ' : Ek?% L B screen,
whi ch a??}g\g/\%sﬁg%#ggté?%ﬁ?o tﬁﬁ‘et@ﬁ%mt@%@@éﬁﬂgi ng to
each tiRrpEentatpieangdisvioation epgise of RG.(18sopMeRp the uger imput
chapt erinfdBRR@plickidAProRas MieFRY (AFS), WBick B BL8BIRized by
cont roIt 40|0, resul.ti nl%rl n 'éeh ?ﬁg; EC!?_II oIn and the

r epr oduliE PBH2GE SI8ee 87 RIBMAeE el e RPYEK Snghep. Tlithe
st onageuseeidpuiin ke Cipuicandosaipmegdt by tanpladpecdngdie, hleser

present:. . iV i . .-navi gation _
i nfor ma[??dg% Q(rﬁg%:tgr g%&g%&egﬁ{etﬁ@gg%%ﬁ 'Pfg' The navi gati on
information_, which i i m | 0 a conventi onal nenu,
et udes o T B Petriartiine P it 3R Bpsardibn afo00,
such aswhithgs uesnide erangatireohenusocen epthe tipatdicion ahit hite:
repr Od%PéKﬁfhddrﬂﬁ%na%%Qﬁ&n%ﬁa. WARith is?:gédltﬂtselg&\fﬁézl%pm&?ﬁﬁ&#C h
as a TV. Al'so, the navigation information may I nclude
t he & orititdl reaponshio the dier BiktegthgLoatral dair BRMELEIPN. usi ng
a cur (r]I edtkording tea g&tebhﬁca&trﬂﬁmm yig?.ic;‘ortﬁi preb@rﬁt&ion:dﬁﬁ,
recordin ratus i.s.as _shown in Fl . SO e
CequencheofB B A 4iked Sr B2 Rt Pvilonds Pasbid @B ned
di f f er etpesiextMarkupilasguape himponfadennibelHypeTelt Madwpr ol
may be i lURje h&i bV VO
2004/ oz%iél'zé&%mgl%g’%’ %o“’i’%@*f%‘ﬁ%%ﬁa i osﬁ'r'bet%%@fz %,
t he E%eqﬁﬁé'ﬁtd@ﬁ“%e ?rﬁénﬁﬂipda%ﬁg%‘iﬁﬂ@l?"’f’ Bfrﬂeﬁﬁ'ib"ﬁéim'”g and

synchronizing. A typical example of the Script language is Java script

that is interpreted and executed (n units of lines, and a typical example of

the markup language having timing and syn¢ definitions is synchronized

markup intetface language (SMIL).

3 The navigation engine performs navigation by controlling the
reproduction unit recorded cn the second layer, according to the user's
selection or an event generated by the playback engine.

The following describes methods of laying cut reproduction units,
recorded on the second layer, in a screen using XHTML and JavaScript,

23
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det erm ned dependi ng on whether the user is an adult
or a juvenile. To this end, the reproduci ng apparat us
200 may be manufactured as shown in FIG 18.
Referring to FIG 18, a playback engi ne denotes a s
bl ock to process the data recorded on the first and
second layers. |If the storage nedi um does not contain
t v fedoasssn the third |ayer, a presentati oaceRrekoos/001877
navi gati on engine of FIG 18 converts the user input
into an Application ProgramlInterface (APlI), which can
be recogni zed by the playback engi ne, and provi des

the APl _to th | ayback engi.ne, If the ig user input
o key R PERG e ~oStE taaresprhot Beoretegt ne.

t he usiaventibmput is directly transmtted to the

pl ayback engi ne. The data recorded on the third | ayer

i ncl udes pr [ P jo: | t ge
the menu sor sxange opforlify nalRGR i a)pRt el
scr eenwhighallomsdheaeser Gt kay telbe direciliframsmitied fodble pleyback

sel ectddiR, [s8RFARWSI 1 on 15 unit in response to the
user input or the control data reproduction,

accor di pgrktwDacumict ¢ of a certain playback engine. The
presentation data, according to an aspect of the

Pr esent2urivesiohen 0" bRcaigerutregiossi ng  Hyper Text
Mar kup 'bggaﬂ/}%ﬁ}lémklmsé or Extensi bl e Hyper Text Markup

- Languay the navigation data may be
deser i bed RMBLIC &//ABCHOTDXHTMINGOSgRyEN mar kup

Synonr SRPRNG R i crd WA BRUEEE ontanestaglage

is Java<hedd>pt that is interpreted and executed in

units of ﬁhlg;\ﬁlait$$‘ﬁqvﬁ<éﬁt§9i cal exanple of the markup

| anguage havi n nd sync definitions is

synchr oni sreefa nemeRinefaulit axdicicenteatripud@fe>(SM L) . 25 The
nayk gat | o, 809k NE-PRE uﬂrél}ﬁtiﬁ@‘ég&éﬁtk gycontrol Iing
the reproduction unit Tecorded on the second |ayer,
accor di ngescaptitype={iedfavescripErect i on or an event

gener at et PE@ARAHGIRBG) ne. The fol | owi ng

descri bes nethods”of |aying olUt reproduction units,
recorded{ on the second iayer, in a screen using XHTM
and JavaScifieRf keyCdde 421d¢ar ch 2007 WO 2004/ 025452
PCT/ KR2003/ 001877 and control | i ng navi gati on,
acédrdi ng t o MividepdutRiEKeO)pr esent

if(evt.keyCode == 11)

MDLvideo.InputRCKey(11);

iffevi.keyCode == 12)
MDLvideo.InputRCKey(12);

25 if(evi.keyCode == 13)
MDLvideo.InputRCKey(13);

if(evi.keyCode ==14)
MDLvideo.InputRCKey(14);

if(evt.keyCode == 15)
30 MDLvideo.InputRCKey(15);

if(evt.keyCode == 16)
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i nvention. An exanple of controlling navigation with a

mar kup docunent, which allows the user input key to 12 March 2007
be directly transnmtted to the playback 5 engine, is

as follows: Markup Docunent 1 <?xm version="1.0"

encodi ng="UTF-8"?> <IDOCTYPE htm 1o PUBLIC

"- UWBCUDTD XHTM. 1.0 Strict//EN'> <htni

X igyea/oadp: / / www, w3. or g/ 1999/ xht Ml " xml : | pogirRid /001877
| ang="en"> <head> <title>Wite Snow/title> <neta

name="Defaul t audi 0" content "O0x80" /> 15 <neta
nanme="Default _subtitle" content="0x20" |I> <script
type="text/javascri function

RcKeyEvent HaN@Lé’Fi?%G\P}'iRC{KeW@bvt keyCode == 10) 20
MDLvi deo. i jypitEidsia(=t017) |f(evt keyCode == 11)

MDLvi deo. Input RCKey(11 evt keyCode == 12)

MDLvi deo. | np&t fF'Pi”L%C g'lf(evt keyCode == 13) M
D Lvi deo. | ifavikeyd¥aéaa(fg3 ); if(evt.keyCode == 14) M

VDL i doo. | npUPROREY PEEROKMBEL: eyCode = 16) 24 12
March 2007 WO 2004/ 025452 PCTI KR2003/ 001577
<fscript>
<script type="text/javascript">
function setupEventHandler()
10 {
bodyNode.addEventListener("rckeypress®,RcKeyEventHandler, true);
}
<[script>
</head>
15 o
<body :d-"bodyNode" on[oad—"setupEventHandIer{)">
<object data—"MDLwdeo i g
<lbody>
</himl>.
20
A key event interface of a user input device is as follows:

interface RCKeyEvent: UIEvent {

const unsigned long VK_0 : = 0; // keyCode is "0",
keyName is "0"
25 const unsigned long VK _1 =1;/"1"
const unsigned long VK_2 =2; /i"2"
const unsigned long VK_3 =3; /3"
const unsigned long VKK_4 =4; /f"4"
const unsigned long VK_5 , =5; /15"
30 const unsigned long VK_6 = 8; //"6"

const unsigned long VK_7 =717

25



MDLvi deo. | nput RCKey(16); if(evt.keyCode == 17) MD
Lvid eo. I n p ut RC Key (17 ); if(evt.keyCode == 18)
s MDLvi deo. | nput RCKey(18); } </script> <script
type="text/javascript"> function setupEvent Handl er Q
10 { :
bodyNode. addEvent Li st ener ("r ckeypress", RcKeyEvent Handl
emwd Joupsssz } </ script> </head> 15 <body rcr/kr2003/001877
i d="bodyNode" onl oad="set upEvent Handl er Q' > <obj ect
dat a="MDLvi deo; " |> </body> </htm > 20 A key event
interface of a user input device is as foll ows:
interface RQKeyEvent: U Event { const un§| gned | ong
VK_O £0pst upaigngsleng ¥ - keyName i §318'825 const
;J/n3| g%@ﬁ*st'uﬁél@né&‘{uﬁg‘&'ll g const unsi gne@ J’/OQS"Q VK 2 = 2;
"2" const u VK 3 = 3 » 3" _const
unsi gr?@BSTIUBﬁQ”E\&O‘ZQgQﬁ L‘AW] AWSE ¢ onst 1Qn’§|%ﬁ5€’@uﬁ%ng
VK_5 mﬁstuhéugn&noﬁ@vnoaﬁ&bp unsi gned | eng; Msi6p= 6; //

"6"5 con%t unsi nedVII<olﬂ__g VK 7 =7, 1{_ 1"'27,;;,“}:8‘8?[:0“”3@"

const unsigned-ong
const unsigned long VK_FR =13, /f "FastRewind"
const unsigned long VK_SKIP_PREV = 14, /f "Prev"
‘const unsigned long VK_SKIP_NEXT = 15; // "Next"
const unsigned iong VK;_SUBTITLE = 16; // "Subtitle™

10 constunsigned long VK_AUDIO = 17; /f "Audio"
const unsigned long VK_MENU = 18; // "Menu"
const unsigned long VK_UP =18; // "Up"
const unsigned long VK_LEFT - - - =20; /I "Left"
const unsigned long VK_RIGHT = 21; /{ "Right”

15 const unsigned long VK_DOWN = 22; [/ "Down"
const unsigned long VK_OK =23; [/ "OK"
const unsigned long VK_RETURN = 24; // "Return”
const unsigned long VK_EXIT = 25; I/ "Exit"

readonly attribute unsigned long keyCode;
| 20 readonly attribute DOMString keyName;
void initRCKeyEvent (in DOMString typeArg,
in boolean canBubbleArg,
in boolean cancelableArg,
in unsigned long keyCode,
25  in unsigned long keyName);

}

‘ The above examples of the markup document reveals that
"Markup Dopument 1" primarily includes layout information, which is
related to a video object displayed by the markup document, and a script,

30  which is used to control the reproduction data recorded on the second
layer in response to the user input. Also, the key event interface of the
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12 March 2007 WD 2004/ 025452 PCT/ KR2003/ 001877 const

unsi gned long VK 8 = 8; 1/ "8" const unsigned | ong 12 March 2007
VK9 =9; // "9" const unsigned |ong VK_PLAY_PAUSE =

10; /1 "PlayPause" const unsigned |ong VK STOP = 11;

"Stop” 5 const unsigned |ong VK_FF = 12; 11

"Fast Forward" const unsigned | ong VK_ FR = 13; 11

" wosbR@ewyAd" const unsigned | ong VK_ SKI P_ikomsbdisrr
I/ "Prey" const unsigned |ong VK SKIP_NEXT = 15; //

"Next" const unsigned |ong VK _SUBTITLE = 16; !!
"Subtitle” 1o const unsigned |ong VK AUDIO = 17; /!
" Audi 0" const unsigned | ong VK _MENU =18; // "Menu"
const usardipyhdevidesisnagaruptertace fhat allpws kgyvaluegowsed in the

unsi g@%ﬂp&ﬂ%\f\@%&% used%oa dédumeh€étiiect nfRBEDOMST gned

| ong Right" 15 const unsigned | ong

VKDO/\N-22 " Down' t u ned | VKG<-
257 11 GRS, bR ARG ToRBOR SREPURTLSg

" Ret Uk#tuentiip sitdediagatign et émm@swﬁa &3¢ oF the XBTML latham t

r eadon aftrihut.e n d

at fri SG%@ %ﬁ@ég Tiny L?Eﬂ%a‘ﬁ%“e“q g"% }1%%‘? ea%f 8,?
DOVEt tHererhatitederpt> arerndimied e dm gmﬁunnbleem@x <fitie>

bool ean can n un

- unErRaRER o e MR P B sl dad B Bens, =°

t he mamktsde ietieteeddadtieadil dishbtites Tvhe iidpo Bbjectmwhith "
primarily includes | Loformation, which is

rel at é%?r‘%ldé'cgg{/nil{g%@atg@}g%g ur{c’f%‘pl ayed by the narkup
docunent, and a script, 30 which is used to control

t h r epr ochlen. ievent degisiratiercigfonpetionaoedrding & thg ser input is

described using JavaScript language, as follows:

<script type="text/javascript">
function setupEventHandler()

{

15 bodyNode,addEveniL.istener("rckeypress”,ReKeyEventHandier,true);

}
<Iscript>

The event registration information indicates that a function
ReKeyEventHandler is called when an event rckeypress occurs, i.e., the

20 user presses a key of the user input device 400.

Also, event processing information is described using the
JavaScript language as follows:

<script type="text/javascript">
function RcKeyEventHandier(evt)
25 {
if(evt.keyCode == 10)
MDLvideo.InputRCKey(10});
iftevt.keyCode == 11}
MDLvideo.InputRCKey(11),

27



| ayer in response to the user input. Also, the key

event. interface of the 26 12 March 2007 WO 12 March 2007
2004/ 025452 PCT/ KR2003/ 001877 user input device

defines an interface that allows key values, used in

the wuser input device, to be used in a docunent

obj ect nodel (DOM. First, the above exanple of the

madko@glagument i ncl udes sequentially a dechriksisiooBsrr
t hat enables the use of the XHTML and an 5 el enent
<head>, in which the elenment <title> the el enent
<meta>, and the elenent <script> are included. In

general , nt_<title> represents the title
subj ect of ! t}%"fgllﬁi’fge%p 51 cunment, and the el enment <neta>
I ndi cat es defmﬂmdeaulmbtmrawj('sa);bt itles in the video
obj ect, h I S E)g(g g%ced in the markup docunent. 10

Al so, evenf P’Q@?}’Q i nformati on according to the
user |nput |MDldmteoﬂmﬂnﬁEKad(T&; JavaScri pt | anguage, as

foI ﬁ%(,{d%&c%%@e '1'jf)ext/1 avascrtpt"> function

setupEvent

bodyNode. addMMCLepémmltFé@KeWtﬁlI&,eypr ess", RcKeyEvent Handl
er,true);’ ﬁ, bPL= s The event regi stratlon
|nforrrat|on es that a function

RcKeyEvent Harﬁmlé’ldepénm&?qﬂ‘é&ﬂ/(mﬁ.en an event rckeypress

. occurs, i =L$gr presses a key of the user
i nput deV| cge 4 %@O%) 1) event processing information

i s tlescri bed M@V@C’ﬂwmg@%@rl pt | anguage as

fol | ows: '_gj(,g Byepg.ﬁ)extlj avascript"> function
RcKeyEvent dl er(evt) i f(evt. keyCode == 10)

MDLvi deo. | npRlESR CKeV{'f lievt . keyCode == 11)
MDLvi deo. | ﬂ@u{_%@&éi&)g

MDLvideo.InputRCKey(18);
15 }
<fscript>

The event processing information indicates that MDLvideo.
InputRCKey(10) is executed when a key code RéKeyEventHandler is 10.
Here, the object MDLvideo performs data reproduction using the
20 additional data stored in the second layer, that is, the object MDLvideo
corresponds to the playback engine; in other words, if a code allocated
to a key is 10 and the user presses the key, the presentation and
navigation engine of FIG. 18 sends a control command to the playback
engine using a command AP| MDLvideo.InpufRCKey. In response to
25 the control command, the playback engine performs the reproduction
control operation allocated to the key code 10, i.6., reproduces or
temporarily stops'the reproduction of a video object.

The object MDLvideo is embedded in the element <body> of the
markup document using the element <object>. Meanwhile, it is possible
30 to embed a plurality of objects in the element <body> of the markup
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i f(evt. keyCode == 12) M DLvi deo. | nput RCKey(12);

i f(evt.keyCode == 13) M DLvideo.| nput RCKey(13); 5
i f(evt.keyCode == 14) M DLvi deo.| nput RCKey(14);

i f(evt. keyCode == 15) M DLvi deo.| nput RCKey(15);

i f(evt. keyCode == 16) 10 MDLvi deo. | nput RCKey(16);

| fw(eMbaokayCode == 17) M D Lvideo.| n pu t Rpkeirsbosodisrr
i f(evt.keyCode == 18) M DLvi deo. | nput RCKey(18); 15 }
</script> The event processing information indicates
that MDLvideo. -I'nputRCKey(10) is executed when a key
code RcKeyEventHandler is 10. Here, the object

MDLvi F9sUBeRtr Jniis gaseas FypHta thermakur d9cygephaappse

addi t i @Beddifdtdhie ShaE )n the second |ayer, that is,
t he obj ect MDLvi deo G:(c:sorresponds to the playback

75210 ana MR 5 el Pluekiing A SBREe LbARR i

and reeybgelt érgmecmgipedomnfinghaBigatiéh will hd gescribedit FE. 19
API

o st ek Ay 5SROk DR8P RTRAh )

command, the playback engine perfornms the reproduction

control oplEtageiana et fefe afedpseidedins Mrespniageredate fo disgay

r epr o44GRS s@ben,! HIRLbARIGHESWR é?'Pz?spr‘teof 'Efﬁa%r@é'ﬂh@ nvafionf a
vi deo object. The object MDLvideo is enb ed in the

el eneribe %‘Ef@%ﬂ/'gabf“c'PH%theﬁ@ft Kals deseibed with @%"Tﬁ@- prigage
el emendat@Bbraed s tHéERAVeT, € Refetringo PR3 3B 6Er buttons, t.e.,

10 title 1, title 2, title 3, and return, are displayed on the screen. The image
or the text data forming the four buttons is described using XHTML. In
the screen, the user can select and press cne of the buttons. More
spediﬁcally, the user applies directional keys of the user input device fo
ée!ect one of the buttons and applies an OK key fo press the selected

15 bution. Alternatively, the screen may be constructed such that a certain
operation may be executed when the user presses.a certain button using
the keys of the user input device as access keys. When the user
selects one of the buttons, the selected buiton is highlighted. The
above functions are provided by a presentation medule of the

20 presentation and navigation engine. In accordance with an aspect of
the present invention, the presentation module may be an XHTML ‘
browser. If the user presses one button, the operation connected to the
button is performed.

Likewise, a command may be provided to the playback engine to
25 reproduce muktimedia data using the data recorded on the first and
second layers. That is, the presentation and navigation engine may
provide the playback engine with the command for controlling the
reproduction unit recorded on the second layer.

- Markup Decument 2
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30 to enbed a plurality of objects in the el enent
<body> of the markup 28 12 March 2007 WO 2004/ 025452
PCTI KR2003/ 001877 docunent. In this case, a | ayout .of
t he markup docunent may use cascadi ng style sheet
(CSS). Next, a method of providing a specific
functional command to the playback engi ne and

pevo Psawkaage Navi gation will be described. Fpé&xxiidosobisrz
illustrates a nethod of form ng the nenu screen for

t he navigation. Inmage and text data are described as
presentation data to display on the screen. In
accordance with an aspect of the present invention,
the screen may include the text data described with
XHTM. <79k Vdr8igi6="1 dabrcoiRge e an the first |ayer.
Referrlgg to FI G 19, four buttons, i.e., 10 title 1,
t|tle<i PTYF@hg‘?i and return, are dISp| ayed on the
screen. Twsu_rrangaor/orme(mmm.miatratmawm ng the four

button n t he,sgreen,

S etio g gt b Sty R e B R g ©
speC| fi erdddy, the user applies directional keys of the
user |npu eI ect one of the buttons and
applies f‘%%@“y <ﬁ® Ss the selected 15 button.

Al t er nat |<snmtg/naméré'Dsfaukmmd|mayorbmt€mm‘ fauct ed such that

procses amelf fah BRElE bl F RS E ST o "o T

I nput devn<1heaa>s access keys. \Wien the user selects
one of the tons, the selected button is

hi ghl i ght ea -The above functions are provided by a
pr esent at <tshlerodul e of the 20 presentati on and

navi gation gpgine. In accordance with an aspect of

the present 1nvention, the presentation nodule may be
an XHTM.  brdslaséng sios filehdodl] a7 il 1&esd one button, the

opgy ati on CQ'EHEQBL&% t&;Sb—t'thﬁtonbNérﬁéwtsﬂe&"Deff or med.
Li kewi se, a co é provided to the playback

engi ne@nelsk="34p lr"éj&o@éﬂﬂ eﬂﬁﬁ‘/"ﬁ%dl a data using the data
recorded orkprhe first and second layers. That is, the
presentati on and navi gati on engi ne may provide the

pl ayback en Phe with the command for controlli ng the
repr oduct i orxidsIirhg sre€tiled gl alt="tif2"/seta>nd | ayer.

20 <td><button type="bution" name="title 2"
onclick="MDLvideo.playTitle(2)"/></td>
<ftr> -
<tr>
<td><img src="file3.jpg" alt="title3"/></td>
25 E <{d><button typ'e="button“ name="title 3"
onclick="MDLvideo.playTitle(3)"/></td>
<ftr>
<tr>

‘<td><button type="button” name="Return".
3 onclick="MDLvideo.play()"/></td>

<Hr>
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Mar kup Docunent 2 29 12 March 2007 WO 2003/ 025452
PCT/ KR2003/ 001877 <?xm version="1.0"

encodi ng="UTF-8"?> <IDOCTYPE htm PUBLIC "-//WBC//DTD
XHTML 1.0 Strict//EN'> 5 <htm

xm ns-" http [ [ wwv. wW3. or g/ 1999/ xht mi " xml : | ang="en"

| ang="en"> <head> <title>Wite Snow/title> <neta
newemsbeiaul t _audi 0" content "O0x80" /> <nBITKR2003/001877
name="Def aul t-subtitle” content="0x20" /> 10 </ head>.
<body> <table> <tr> <td><ing src="filel.jpg"
alt="titlel"/></td> 15 <td><button type="button"
nanme="title 1" onclick="MDLvideo.playTitle(l)"/></td>
</tr> <tPSdV><t d><ing src="file2.jpg" alt

"titl eatp</td> 20 <td><button type="button"
name="title 2" onclick="M DLvi deo.

pl ayTi t| e('Bhe mm;b ﬂacumdnit P représents thé diedu syyeen illustrated in

src="f j RY:. —" "1></td ><but
type=" #6%11?0nﬂgfﬁg Q he ﬁ% E}OGHEP“‘;% cpﬁhmahgs tocon rSIQhe
DLvi deeprpdiwcfidn Uh:@(r@c}dtdeddrttde secoht] layeranexlescribde tbart t on

t ype:'z&%‘iék%\;enpm% B%olﬁf n\llIVhen a button to reproduce title 1 is
clicked, a command MDLvideo.playTitle(1) is sent to the navigation
engine. Then, the navigation engine provides the commands and
parameters to the playback engine for reproduction of corresponding

10 data. Forinstance, playTitle is a title reproduction parameter that
indicates title number. A function to provide such a command is called a

method.

Examples of the method are as follows:

method for an object MDLvideo { .
15 playTitle(title_no): reproduce data starting from a title indicated in
title_no.
playTime{time): reproduce data starting from indicated time.
pause(): pause data reproduction
stop(): stop data reproduction
20 play(): start data reproduction
forward_scan{speed): high-speed forward data reproduction at
a speed indicated in (speed)
- backward_scan(speed}: high-speed backward data
reproduction at a speed indicated in (speed)
25 playChapter(chapter_no): when chapter_no == 0, move to
chapter having tﬁe largest chapter ID and reproduce data of the chapter.
If chapter_no > Maximum chapter ID, move to a chapter having the
smallest chapter ID and reproduce data of the chapter.

}
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30 onclick="MDLvi deo. play() "/></td> </tr> 30 12 March
2007 WD 2004/ 025452 PCT/ KR2003/ 001877 </ body>

</htm > The Markup Document 2 represents the menu
screen illustrated in FIG 19. Referring to the Markup
Docunment 2, commands to control the 5 reproduction
units recorded on the second | ayer are described in an

" QGhds@lksis2event of each button. Wien a butp@it2003/001877
reproduce title I is clicked, a conmand

MDLvi deo. playTitle(1l) is sent to the navigation
engi ne. Then, the navigation engine provides the

commands aﬁ %'? mﬁters to the playback engi ne for
r epr oduct i §3PBFNGCOPFELBIRANIEY W@%Q@@acmgln%@ﬁéﬁﬁxﬁw

pl ayTi 4r @Jehﬁtoﬁpréde*sé merdatarr@dméd @ﬁth@%@ﬂ@}e@t eJh@Fated m

i ndi calhes titl functio OVI e such

commang® PESELP %'bang “EWE? fn gﬁfan%?r&? e “Fr\éqri@od

alr e aschapler begins, thsdvbotds @@feraéd glbd ﬁr@tﬂdéﬂo\/ﬁhgﬁﬁsém&tﬁ)n

ayTi tit ce data startin

P o o bl fHine, SFRLE R R b RohE fsese dan

repr ootmfctlm claipter t the séragn. f Thennforthatiait ?galtllngﬁhe eRRatHetds

pause [o n_st ., op _data repr tion
o1 ooy e R e 2 ete i Padiifod Eblirebiocts

h| gh spaybdck engiveer daydals@be sssoddd oh therthiad layer. speed

i ndi cated in (speed) backward_scan(speed): high-speed

backwarhdaryar Bocumsst dducti on at a speed indicated in

(speeddspds pl ayChapter(chapter no): when chapter no ==

O, nove to chapter having the | argest chapter ID and
reprodu€Beaitt a of the chapter. |f chapter no >

Maxi mum chaih BambBiitd ¥ RehieBhiEGRive, havi ng the

<meta name="Default_audio" content="0x80" />
<meta name="Default_subtitie" content="0x20" />
15 <layout>
<root-layout width="1920" height="1080"/>
<region id="img_scene1" top="45" left="30" width="600"
height="300"/> ‘
' <region id="img_scene2" top="390" left="30" width="600"
20  height="300"/> '
<region id="img_scene3" top="735" left="30" width="600"
height="300"/> '
<region id="img_title_button1" top="95" left="660" width="600"
height="200"/>
25 <region id="img_title_button2" top="440" left="660" width="600"
height="200"/>
<region id=“img_title_bu’£ton3" top="785" left="660" width="600"
height="200"/> -
<region id="img_return" top="885" left="1290" width="_600"
30 height="150"/>
<flayout>
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smal | est chapter I D and reproduce data of the chapter.

} 31 12 March 2007 WD 2004/ 025452 PCT/ KR2003/ 001877 12 March 2007
If specific conditions required by the playback engi ne

are satisfied, an event to process the data recorded

on the third layer is generated in the presentation

and navi gation engi ne. For instance, whenever a

chiapb@Ai2s9egi NS, the event i s generated andp@omb@dasisizo
the presentation 5 and navi gation engi ne, and then,
the presentation engine displays a start of the
chapter in the screen. The information regarding the
event that is provided to the presentation and

navi gat ¥/b#8%ngi ne and registered to the playback

engi ne gRyyRl so be recorded on the third layer. -.

Mar kup Documsnt 3 10 <sm | > <head> <neta

nanme="ti P& content="VWite Snow'/> <neta

name="Def aiji} s@&@hla"JF@'creguaﬁE" dlx&ﬁiéww <net a
name="Defaul t su ntent "0x /> is <layout>
<r éot - | ay oUWt | 'JPQ 'go9ionT, ERg;feene T)80"/ > <region

I d="1i my_scam |sr0“t‘fﬂ>653:}'pé¥5'eb16ﬁ=¥"""g3@6en&6‘d$h " 600" ‘

hei ght ="30Q"/> <y ' N p"
et toh 30~ e e igRerusoormem 5050 BBl
|hd—" Lm@_g%ﬁ;g%ﬂet bmﬂéh’msa | ef t =" 30" Wlbdt h=" 600"
ei ght " "> i.on, id="i e utt Al Lt ep="95"

left =" 660"<'W§3(§fcﬁ‘ﬁ%@8&u”ﬁ‘éﬁ”§ﬁg'ﬁ ﬂfélﬂ VIR0 Blay 'l}eé%}i on
I de' | nggidn=lilre_fitlel baitvd2"/+ op="440" | eft="660" '
VVI dt h="600_, " nl> < "

s g Pl ARy o e
WI dt h+8@@E"img_title_button3"/>

‘<img src="file7.jpg?url=com mand:MDLvideo.playl()"
region="img_return"/>
15 <fpar>
</body>

</smil>

The Markup Document 3 represents the data that is stored in the

third layer and described using SMIL, which is the markup language with

20. timing and synchronization functions. SMIL is also largely divided into
the elements <head> and <body>. In the Markup Document 3, the
element "head" includes elemént_s "meta” and "layout”. The element
"meta" has already been described with réspect to the above markup
documents and its description will be omitted here. The element

25 "layout" has children elements "root-layout" and "region”. - The element
"root-layout” describes a size and a background color of a document to
be displayed. The element “region” describes the layout of a SMIL
document region where each media clip is formed, and an ID of the

respective region.

30 ‘The element "bady” includes the foliowing elements, which
describes media clip sources: |
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hei ght ="200"!> <region id="ing_return" top="885"

[ eft ="1290" wi dt h="600" 30 height=" 1 50"/> </I|ayout>
32 12 March 2007 WD 2004/ 025452 PCT/ KR2003/ 001877

</ head> <body> <par> <ing src="filel.jpg"

regi on="ing_scenel'Y> 5 <ing src="file2.jpg"

regi on="ing_scene2'1/> <ing src="file3.jpg"

T @Ql2003mIskdy_scenel3”/ > <ing PCT/KR2003/001877
src="fil ed.jpg?url =conmand: MDLvi deo. pl ayTitle(1)"
region—"ing title_buttonl "/> <ing

src=' f|Ie5 Jpg7url—connand MDLvi deo. pIayTltIe(Z) 1o
regi on="|j tltle

on2" />
src="fienes P'E)g’»‘l?r‘l Fr\“i% |E|\§'[B|_F\}lggé%f Jpl ayTitle(3)"
regi O;k-aluﬂlgg.,..t..I...t./belfbdiot@miiféiémﬂ ny |
src—lejp.r— nd; MDLyI
regi on<™¥my- rg’t jpﬁg?g:%"%dﬂ%ﬁé /?\E)?Hg%%ﬁ"ak%ﬁ“f > The
Mar kupsréqc.unent/> 3 Doeumes enDifetdheUsal ltmirpgt i s stored
in the h| rd | ayg%xtwhdescri bed using SML, which is

pr‘an ua 20 timng and
synchrmﬁr@bmorwf-l]'mﬁtmam(rSM L is also largely

di vi dp<d|58nto thlg c)lq%ﬁn%%zwgﬂgaw and <body>. In t he

Mar ku Rirmeny "head" i ncl udes
el ement s lﬂ‘%ﬁeanna&[]ﬁ Egé%&#%"thegﬁ%e%lt ‘?H&”% ucecgﬁ)ttﬁ’eatgas

al ready been descr respect to-t
mar kughe oheow sereersshamg in 3. d8s Jrhre slaneant Wingt cancbepusiet ted

hegogt IIF!gs g@ctﬁﬂé?mo %réee r{egﬁrﬁé’é F%@o%a‘?ﬂ iRtb@fEnt s
document. Also, Markup Document 3 may further include elements "a"
and "anchor" for use as a hyperlink. ' In Markup Documents, all images
are linked except three images. In SMIL, a reproduction control attribute
"url" in the element "img" may have the following attribute values,

15 including playTitle:

url .+ hyperlink URL.
command:MDLvideo.playTitle(titte_no): reproduce data starting from a
fitle indicated in tifle_no.
command:MDLvideo. pIayTime(tlme) reproduce data starting from time

20 indicated in (time).
command:MDLvideo.play(): start data reproduction.
command:MDLvideo.stop(): stop data reproduction.
command:MDLvideo.pause(): pause data reproduction.
command:MDLvideo.forward_scan(speed): high-speed forward

25 reproduction at a speed specified in (speed).
command:MDLvideo.backward_scan(speed): high-speed backward
reproduction at a speed specified in {speed). ‘
command:MDLvideo.playChapter(chapter_no): if chapter_no == 0, mové
to a chapter having the largest chapter ID and reproduce data of the

30 chapter.
if chapter_no > Maximum chapter ID, move to a chapter having the
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"root-|ayout"” describes a size and a background col or

-of a docunent to be displayed. The el enent "region" 12 March 2007
descri bes the |ayout of a SML docunent region where :
each nedia clip is formed, and an ID of the

respective region. so The el enent "body" includes the

follow ng el ements, which describes nedia clip

SO eR25433 12 March 2007 WO 2004/ 025452 pcT/KR2003/001877

PCT/ KR2003/ 001877 <ani nation...... | > - Shockwave Fl ash
File (.swf) <audio............ /> - Audio dip File
(.rm <ing..... e />-IrmgeCI|pF|Ie(Jpgg|f)

/ Not Use Animation é;l .........
DocumeRelest Okgplar 40 @Re rapedipe Hetgof freychaptet. ext
............... /> - Text (.txt) <textstream.... /> -
Text Stream (.rt)..<video............ /> - Vi deo dip
(. rgj-ﬂi‘/—\'—ﬁjeém%w Document 3, the elenent "img" is
used to cr € LIeny e . The
el ement %géesgg\bﬁa bago é‘aéﬂg%‘ﬁg{z’o %18%8%30@5" cr’rfén? to a
desi r ecesientHopention, infsrerafiomragemingrreprodaation hemuéimedianiata

Al i el

S RIS Db e b s S BT

:I)oc g rl\T/Imﬁmmat[am tegamiingdbe reworl Units kedirepyogigpliontunite erei nages.
n r c o

the ol %cigeoaetd Q%pe{ QA Ia%}a\/@gé !)p%}i faﬁ Pe%HFo?nacl;[ e{eﬁjerct)or% SiH

val uesnawgéilonmalddslregl rpprayaqtlpm gnit ig |r¢cordedmp|caa’thrd fiyelURn,

copgrands w$$r¥ﬁed§)%r£ioﬂxbiféééhgé§ér Eé@bm%n_rlgmé@dWﬁedat a

starting |cae

commarsdcwBlayendes: gatajsTReRIded yring @ rinéﬁﬂua A
start IeQ@nglle h e thx?djlayél"dﬂ'xﬁ ab@Gs 4180 flcbiBY using the

e er D anchog2 R GEate a0Rbgisata Seps TG Arog Soroen
commeng ihelVilott SfelreprrdE&tioh unla The deatragdreing esleétion@nthe
15 reproduction unit and the reproduction sequence is described using a

script language or the markup language with timing and synchronization

functions.

In order to store the multimedia data in the storage medium, a

multimedia data recording apparatus, according to an aspect of the

20 present invention, records the multimedia data on the first layer of the
storage medium, divides the additional information of the multimedia
recorded on the first layer into the record units and the reproduction units,
and records the divided additional information on the second layer in a
table format or by using the markup language. Here, the record units

25  and the reproduction units may have multiple hierarchical structu_res,
According to an aspect of the present invention, the record unit is a clip
that is made by linking time information to position information when
video object data is recorded at VBR, and the reproduction units are cells
linked to the clip or a portion of the clip, chapters linked to a plurality of

30 cells, and titles linked to a plurality of chapters.
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command: MDLvi deo. f orwar d_scan(speed): hi gh-speed
forward 25 reproduction at a speed specified in
(speed). comrand: MDLvi deo. backwar d- scan (speed):

hi gh- speed backward reproduction at a speed specified
in (speed). commuand: MDLvi deo. pl ayChapt er (chapt er _no):
if chapter _no == 0, nove to a chapter having the

| wogestzsenapt er | D and reproduce data of tied8o03001877
chapter. If chapter no > Maxi mum chapter ID, nove to a
chapter having the 34 12 March 2007 WD 2004/ 025452
PCTI KR2003/ 001877 smal | est chapter |1 D and reproduce

dat a of the chapter. - Industrlaé& A cabjlity As
doscr | bed BN, BRUSHER Aga PRI SHegjon AP acHR:

S pfe&ﬁiﬂ@rthé‘l@?ddu@l’bn deRli@icatd lcodrded gt thigd Iayer The
reproductlon of I nt

r ecor BaYigatipa d aﬁdsmff%ﬁf*%‘ﬁﬂﬁﬂgﬁh%mh‘f §°“P'5\If’i’ag§?@8| qxpgﬁ

I nf or gRitsl diﬂné@gﬁﬂhdlnmkdmﬁgueg@wbdh tivnint &nd@sd'lcgrolmzahon
reproguc n nits, are reco n secon aver.
PR S AR YT e e L e
of a draukeden fyelsttiticireproduntion nst orelsoregrduciona t hird
layer. In to on_of each |ayer can

e di SEIRBER irrerie e e BESHA P HR®. (he data ! s

recorded using a nmarkup | anguage to |gfprove ) '
ext ensi bi Aistojagel mediyra, adepridingltagie pspachef thepeesprt invesion,

recor %@diﬁ@{hﬁ%dlﬁ?ﬁedlé@é’tg WRd 1RGSRl HetaC T B Siditional

additional data, representing a menu screen or the
0w el inciuces BT PRI fataTie Sddten BiRalon,

sel eClyh@n ifudkd thelodrs Bﬁi?@ﬁﬁﬂdté%ﬂ ah@thte régﬂﬂdlﬁd? Bn unit of the
reproduction sequence is described. usin scri pt

| TSR dre AR P SAHIGETTRER, YRR AT 4
synchggeétieatof EH& relsfdal@dhb@ 06it arldthe Féiﬁdlbﬁbrﬁée{qtjéndeh eThe

R TN R e e

thg 2Raling ae atidititveimewonyitimedtodsts rédeediens! df anmedieasiotat a

addi { PRSP or MEPT B dre THE R ea o a on

t he f iprestridedyieis deny t support mmdnmbmmlpn of tieaxteheion.

repr O‘?—'Hﬁﬁér,%t#&j gn%’ of the markup language and the script language is
used to describe navigation data, which represents selection of the

20 reproduction unit or the reproduction sequence. The markup language

is also used to describe presentation data, which represents the menu
screen to select the reproduction unit and a screen layout for the data
reproduction, thereby enabling a menu structure and navigation with a

high degree of flexibility.

25 While this invention has been particularly shown and described
with reference to aspects thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein
without departing from the spirit and scope of the invention as defined by

the appended claims.
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and records the divided additional information on the
second layer in a table format or by using the narkup 12 March 2007
| anguage. Here, the record units 25 and the
reproduction units may have nultiple hierarchica
structures, According to an aspect of the present
invention, the record unit is aclip that is nmade by
| wokdofygesisk me i nformation to position i nforpgaikradsnwhen
vi deo object data is recorded at VBR, and the
reproduction units are cells Ilinked to the clip or a
portion of the clip, chapters linked to a plurality of
30 cells, and titles linked to a plurality of

chapt What is clmadishar ch 2007 WO 2004/ 025452
PCT/KR2003/001877 In addition, navjgation_ data

regar di ng sel ef Mufiegia St?@ﬁ‘?ﬂ’t?ﬂ@ : GAMPRRRE or t he

r epr oduct igGfistS8RH SBARYy mEltimesaddagamn the third Iayer
The navigation data IE’Bde cribed [%JSI

n I

script | aRgeaed lByerdryaighiwhen i mu E‘Fd'gldﬁ%’s' d ‘degmgo
;THTS kug réc@ﬂﬂ&rﬂmd\m rtebroﬂumon @nig iidoisation bbatirbatsk onthe

unctions,. sen ation
ot 5. el andangRuersinaiep S8 Sor DoRaET Hhe
r epr ofpedductionumittarededchised eihr oaharkup tamgusequence, | S
descri bed using the markup | anguage. A storage nedi um
according to an aspect of the present invention,
i ncI udes tZhe nTikd medidnaf dairal,avhdrdihtheadafimediadbtadat a.

addi j
2= i BacliVef i RePESs 08, o it AR, o'

recordatanit, attributes, and the reproduction unit of
the- nmultinedia data, and the navigation information,

which relates to a selection of the reproduction unit
and t he r &pr odliea Mediume leine b Wherin whgtiheinaitimedia data

i nf or EﬁﬁdeﬁrbbLe%B@ﬁé Gcﬁ% ﬁﬁgmgafawtat@eod@raf@n;ahmgaﬁ%

t here IS e ition of new nultinedia data
regar Eé%)sa@ﬁ‘a BT @ﬁ‘stiﬁéﬁﬁ”ddpk%%ﬂfﬁﬁﬂ%ﬂoﬂ of ajpggitionen

it a Fk,%%duﬁﬁ&{&htélﬁr‘etdegénbéalé et @Rd bSsitidl iBRARatead,

it is easy to support r%) ngﬁ}k%tlo of .t he ext?ﬁaeon

Fur t h#Pereiiag Fep Ugtn e 414 gp gt dha o

SCri ptorinangHdaseoriéd oniadirst dyglescri be navi gation dat a,

. which represents selection of the 20 reproduction unit

or the reproduction sequence. The markup | anguage is
al®0 used 4.0 JdEsemetiamr elairns atliedsin that racorddanit bomprises

repres ch madlé] %y In%(mg the video object data to the temporal and position
information.

5. The medium of claim 3, wherein the reproduction unit
25 comprises a cell designating the record unit or a portion of the record
unit, '

6.  The medium of ¢laim 4, wherein the reproduction unit
comprises a cell designating the record unit or a portion of the record

30 unit.
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screen to select the reproduction unit and a screen

| ayout for the data reproduction, thereby enabling a
menu structure and navigation with a high degree of
flexibility. 25 Wiile this invention has been
particularly shown and described wth reference to
aspects thereof, it will be understood by those

sigig2bR@ssxa the art that vari ous changes i peifQE00:a60677
details may be made therein w thout departing from
the spirit and scope of the invention as defined by
the appended clains. 36 12 March 2007 WD 2004/ 025452
PCT/ KR2003/ 001877 What is claimed is:. 1. A multinmedia
data storage nte Gwfiurgisiainil ngrereip the rp@qodu%ty@pmt has a

st or i RrArEMitd] BRGHde YPbReastiih ldyerecond .l ayer - i n whi ch,
when the multinedia data is divided into 5 a record

unit and a reproduction unit, information of

attribut esg of WH@meﬂi@ﬁwf@[aHﬁQtw@?@In %dr@b@ﬂu@tﬁﬁ h}hit)has a
between the record unit and the reproduction unit are

descr NeERTchiFa AEYetyrg FkaideasAMPUERES: 2. The nmedi um of

claim1l, wherein the nultinmedia data i o recorded on

the first |ayer. is wde bj ect, dat stil]l

data, or a?nd?/oﬁ-h%lﬁ’teg'“ %Héif@?ﬁrﬁ ﬁtﬁfeemgv?ﬂ% Ut has

\é\her emv% lahes cbrlnpnmfd & cenedhaah dedignatésthy redor yﬂ'htjoiiét .
ata, the e t a,valia it

ot o potop ey oS it Ao biante ke AbRly Pl

I nfoor mati on of a p03| tion of reproduction data are

descri bed a 0§l i,,nf re

the repr odﬁjzt [ zﬁg ﬁgm ‘ﬁ&!aﬁ'ﬂg "Pll]e?gn ﬂ?se r%h?%gb&ngﬁ um‘[\%’]

in a ttabé @yenfscmnptm@aicellewblctﬂdds@mteesnbefaqosi umta)]er 20

4. Th%on%ﬁ Pme%co?& fi‘r'1 %cha}m?%ﬁbﬁtsﬂ%ﬁnl{eﬁ ocEijtEr

conpri'ses
data to the tenporal and position |nfornat|on 5. The

megi um of g ai F‘béawe%ﬁﬁﬁ'c%uﬁW%ﬁ@@iﬁ%ﬁfaﬁ‘rﬁ%dﬁ@e&cnb@@

conprises a ce esignatin record unit or a
porti @ﬁingﬁhq m@’kg@{g@g@age compnses a clip, a cell, a chapter, and a tifle.

i2.  The medium of claim 10, wherein the information described
20 using the markup language comprises a clip, the cell, the chapter, and
the fitle.

13.  The medium of claim 1, further comprising:
a third layer storing navigation data, which is used to control a

25 selection of the rebroduction unit and reproduction sequence.

14. The medium of claim 9, further comprising:
a third layer storing havigation data, which is used to control a
selection of the reproduction unit and reproduction sequence.
30
‘ 15.  The medium of claim 10, further comprising:

38

12 March 2007



unit. 6. The nmedium of claim4, wherein the
reproduction unit conprises a cell designating the
record unit or a portion of the record 30 unit. 37 12
March 2007 WO 2004/ 025452 PCT/ KR20031001877 7. The
medi um of claim 1, wherein the reproduction unit has a
hi erarchical structure of at |least two |ayers. 8. The

nwaizenansisacl aim 2, wherein the reproducti ofcmiszbozbasa
5 hierarchical structure of at |east two |ayers. 9.

The medi um of claim7, wherein the reproduction unit
has two |ayers conprising a cell, which designates
the record unit or a portion of the record unit, and
a chapt er athirklayersiprigg pryigation dgtagphishe jsiused ipconlio! arhe

medi ugiaftiok bRIhBIrEbrodUeRElrR énHQeﬁr@Mc‘ﬂgN%dL@Hcém' t has
three layers conprising a cell, which designates the

record unit or a portion of the record unit,, a

chapter, agd aAHuItﬁT%d|aid’éi’eBﬁ0|erH&ﬂtuﬁh@@hﬁ:’fsm 15 11. The
medi um of claim 1, wher nfor mati on descri bed

usPng the %fﬁ?tll%rﬁtﬁmglﬁmﬁéiﬁﬂ? Pses a clip, a cell, a

chapter, aécond laydren wh:&r?, whéh qws”rradmmamafdatal iatindddinto
wherein the i.nfornmati

esc, 0 rkup
o uAGREORb A eogp Uhdrtaaton PralBril L and
t he ttdcbel un]t%md ‘Bhelatimihip ietwfeed e wodrd uhit abdie
conpri Si er,.st i gation data,

nird . |l a ng nayvi
ehr onrepestidh i o eptieut sSERrBRY PR o7 "t ho
r epr oduct |a:th|rcwayér stotitlg neyigaiidu deiacmi asepotiorcd thel4.  The

e R A S Bl BRI, 2, T LT

s used to control a
sel ection of the reproduction unit and reproduction

sequence. 1%0 1@1 o MBGuMRT b P, wWherimind Raviitichata

conpri si ng
stored in the third layer is a script language that is interpreted and

15 executed in units of lines, and controls the selection of the reproduction

unit and the reproduction séquence.

18.  The medium of claim 16, wherein the navigation data
stored in the third layer is a markup [anguage with timing and -
20  synchronization functions, and controls the selection of the reproduction

unif and the reproduction sequenée.

19.  The medium of claim 18, wherein presentatibn data is
described with a markup language and stored in the third layer, and
25 compﬁses information of a layout of a menu screen and a screen
structure of the reproduction unit. '

20. The medium of claim 18, wherein the navigation data is an
interface to select and control the reproductipn unit recorded on the

30 second layer.
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12 March 2007 WD 2004/ 025452 PCT/ KR2003/ 001877 a

third | ayer storing navigation data, which is used to  12March 2007
control a selection of the reproduction unit and

reproducti on sequence. 16. A multinedia data storage

medium conprising: 5 - a first layer storing '

mul timedi a data; a second |layer in which, when the

mwotzboaegiia data is divided into a record revgr2003001877
~reproduction unit, information of attributes of the
record unit and a relationship between the record unit
and the reproduction unit are described in a table

of 5 sel acthon TP Tk bENE 3 Fhesk i pedilion dae™ °

r epr odioiriees mquativnet reg%traﬂ'drearmaﬂnecqmnbf an avemt 16,

1 a° o tifing SRR When Bletafidolhoh U T Sancl™
executed in units of lines, and controls the sel ection

Sfeqigﬁcéep?gd“%'j“ﬁ"“ma?*ﬁképéf‘p”@}' TéhrBRISREBRO AR parm
‘navi gateres indamyltimediedath Stwagmmedlhmr corharising & festdayemr kup
| angua&@ﬂn\ﬁ'rﬁ&hrﬁédﬂ H‘&a ang a&c@ﬂ%i@r%@b&%ﬁ' q lfrr\'gt];% PNS

and controls the selection o |on uni t
and t ftipeigs atr, tacpgriing agd ardlationgiop bﬂwenﬁm ramrdﬂmt had m

18, Wﬁeﬁi&u&foﬁ%ﬁﬁb@ﬁ?or daindad géi%% dé ;Jlf’\ﬁﬁ’er\’\fhe

mar kup | anguage and ed I'nt er, and 25

cotfpr irgdimedia datgds dgeciptodhe W@'@tw’cﬂfﬂnd theerﬁlarwmtee mn#nd

a scr Qﬁ@lnf&héh&{ ofiies r%f:orB kit BRPHRIMGHiRAoN Ut‘n{ is reidd frof €
nmedi um of cl iaré(n18 wherein the navigation data 1S an

i nt er {32 8ePRY ByPRedesiivd PosiHeR o the Aaa ﬁé'ﬁ?"@@i Y BiUSer. i§ni t
r ecor digtbotti thitodBsppaeoRAnE AY6id unit Dank3nd/BstE s RBRELcAN0

' 2004&%%%% Gﬁ%{ R%OOS/ 001877 21. The medium of claim
THE BePati on data conprises information
of tx egi strati on and execution of an event

23.  The apparatus of claim 22, wherein a menu screen is
provided to select the reproduction unit and to reproduce the data of the
selected reproduction unit, when the data of the selected reproduction
unit is stored by at [east two layers.

20 '

24,  The apparatus of claim 22, wherein navigation information
of the selection of the reproduction unit and reproduction sequence is
stored on a third layer, and the data of the selected reproduction unit is
reproduced based on the navigation information.

25 .

25.  Amultimedia reproduction apparatus reproducing data
stored in a multimedia data storage medium, comprising a first layer
storing multimedia data, a second layer describing information of
attributes of a record unit and a relationship between thé record unit and

30 areproduction unit are stored in a table format when the multimedia data
is divided into the record unit and the reproduction unit, and & third layer
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generating specific conditions when the reproduction
unit is reproduced. 5 22. A nultinedia reproduction
apparatus reproducing data stored in a nultinedia
data storage medi um conprising a first layer storing
mul ti medi a data, and a second | ayer descri bing ‘
information of attributes of a record unit and a

r sloabisorssdri p between the record unit and ' PBCT/KR2003/001877
reproduction unit using a markup | anguage, wherein
when the to nultinedia data is divided into the record
unit and the reproduction unit, the information of
the record unit and the reproduction qlt is read from
t he s&PYRESINGRAVIYation lfoamatiag oha Seierlion 0?5# & fRrBrogugtign unit

sel ectf@ aR¥pradutsien sedusncel wheeinerrebhaliction of geRepdsudtien
the record unit, an d S re(gr oduce at the

[ d the ta i, )
det ecUBlshaseq ppie nayiogion "%H@‘%'BB&P ?H§ercﬁ3%8p%ﬂ'm 22,
wher eijn a FERNUTRE éﬁﬁﬂad thisof qzmm\agﬁmbrtaig wm?hem n;.;vtgaﬁon
repro ctign unit na,to, r roquce the ata of, e
C eleo oy Biatdefl 8R tiainte By i cqasbsiLishocs Sk
sel eclagusgnhads Bﬂérplfetedmnﬂtexéw;t@i ilm uRits dfyined, al raighticnie
0 Ccl al

| ayers. .20 . _The .appar.at m wherein

navi o RETGeF By SHARETG e pretianguad Bnfiedfe s Eh

r epr othiarimation terittolsansklaotion ofdbe tapordusirquetitenditiss st or ed
on a third |. d the data of the selected
repro&%?%h&ﬁ%queﬁ%' reproduced based on the

nawi gation information. 25 25. A nmultinedia

at i o _ o
¢ o o At ARaPOrA: FRUANIZS. o iR °

| ayer infemation tecowlet iondt thirdilgyer,is dessdbeshepingsg merkup
descr iy d ' reeRng unit
and o ik SAPHRG b Mool HAAINE o BVEEGRLS |

r epr odbgderimsad fopany et hestingpgand synghroaipationtienciians auskhe

the - mybbib AR iffofiaddn chitrolll & éd@fion Bf e FHRodRESH Ghitkhd!
and the reproduction unit, and a third |ayer 40 12
Mar ch HhReprodygiopseayenss 452 PCT/ KR2003/ 001877

conpri sing navigation information of a selection of

the repr Odgé:. t cme léllgrngratus of claim 25, wherein when the storage

medium comprises presentation data described using a markup
20 language, the presentation data is read from the storage medium and
~ output in a form of 2 menu screen representing a user interface.
29, A multimedia data recording apparatus recording
multimedia data on a storage medium, the apparatus recording
25 multimedia data on a first layer of the storage medium, dividing the
multimedia data into a record unit and a reproduction unit, recording
information and linkage information of the record unit and the
. reproduction unit using markup language, and storing the information
and linkage information on a second layer of the storage medium,
30 wherein the multimedia data comprises video object data, still image data,

audio data, or graphic data.
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and a reproduction sequence, wherein a reproduction of
the reproduction wunit is based on the navigation
informati on and a user selection. 26. The apparatus of
clai m 25, wherein when the navigation s information
recorded on the third layer is described using a
script |language that is interpreted and executed in
URYd Bosdbsssd Nes, a navigation is perfor medpEpkre003/001877
executing the script |anguage, where the navigation
information controls a selection of the reproduction
unit and the reproduction sequence. 10 27. The
apparatus of claim 25, wherein when the navigation

i nformati on recorded on the third layer is described

using a MegkupThd ARHRGESoMIZIN 20! WhdtBin#Ggation data is
synchroni zati on functions, ‘a navigation s perforned

to caresprdsgronaiaird jayer terioraghBRFRI o 4pnieh apalketandhs
and t e dprodaMicBhi: aRd b ARsdilidrosqGanter 0l s a sel ection
of the reproduction unit and the reproduction
sedquence. 28. The apparatus of claim 25, wherein when

the storage, NRAGHUHMERIIEE FRordiigeapaiatls retordiag a _
resentati on

descri bed using a rkup 20, | anguage, ,t he pr,
dat a nulteedp @%ﬁfﬂ ';%8‘"39?5}356‘8" ﬂ%ﬁ@ﬂ%&ec‘%ﬁq’%ut in a
f2 8 r mA%ultﬁnémﬂlaté @g adifst [§pr sf3iRnstbiage medimer, dlvmir@rtgc_ac e.

: tipedi.a data recgordi appar at us, recor,di ng
i ¢ tbrae S8 et op S8R frot et B gL A
regor Gép'r@d%fﬁommrhit, :rél‘bgj:ir@ idfaﬁﬁat‘ron alad finkege irfayratiodf thine
st orage i, i vidipng.the. multinedia dat
7o or 45T oniEs 58 et T fep S i Rl Toftnd,
i-nf or ramti istoning nalvigatiok dgte in athinddaer, edersin thh enuliivoasiiaidaiai t
and the_ r.epr Chi e j ;
ot or | {GTPHE RELThIE ol sl HMR I Dl P R
s econcnt dyeenavightiorhdata tontmise salettion! Be repredustion yritand
nu!lsti r%gb%dg&{oﬁ g@jggg%ses vi deo object data, still

at a, di at'a,

I mege au or graphic data. 41 12 March
2007 WO 2004/ 025452 PCT/ KR2003/ 001877 30. The

apparatus 85 chabBhgRatudBeaf B 1N AKE@R(the Ravigtion tata is
described using a script language that is interpreted and executed in

units of lines.
20 &
33. The apparatus of claim 31, wherein the navigation data is
described using a markup language with timing and synchronization

functions.

25 | 34.  The apparatus of claim 31, wherein presentation data is
recorded on é‘ third layer of the storage medium using a markup
language, and the presentation déta comprises a menu screen to select
the reproduction unit or a screen layout to display the multimedia data.

30 35. A multimedia data recording method recording multimedia
data on a storage medium, comprising:
storing multimedia data in a first layer;
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recorded on a third layer of the storage nmediumto
control a selection of the reproduction unit and a
reproduction sequence. 5 31. A nultinedia data
recordi ng apparatus recording nultinedia data in a
storage nedium the apparatus recording nmultinedia
data on a first layer of the storage nedium dividing

"t @ 200m0bdsionedi a data recorded on the firstpdayRiosiobiser
a record unit and a io reproduction unit, recording
information and |inkage information of the record
unit and the reproduction unit on a second layer in a
table format, and storing navigation data in a third
| ayer, V\he‘i“‘éﬂ'ﬁgfﬂ?é“%ﬁ?q'%aﬂﬁéﬂt@QF%OF%WC'%@PWH%’”
obj ectyngiad@, still inage data, audio data, or graphic
data, ‘and thg navi gat,ion data contro el ecti on of

. ' g . s a f]
the repr odRfYHBHa§RFINdB¥gr daseriing With 8 MAKYPIANRBERience.
32. Theforpian af atbiboiks of the MRcdid unitekel elatibrshipbehg@dn the

data is escribed using.a, script |anguage that is

i nter PPEXT H”‘gﬂﬁqﬁiée&’ﬂﬂdggﬂqwnﬁuni ts of Iines. 20 33.
The apparatus of claim 31, wherein the navigation data
is descriped ysi a.markup | anguage with.timnp nd
synchr oni zgeie‘i 0 mﬁ%ﬂ?ﬂ'ﬁﬂg fgcf??@gmgﬂﬂ%reg Eg}gaﬂ"ﬂlﬁ'%%‘ﬁa

cl ai mdat, onvdnetoeige mediese ob@piisiig:data is recorded on a
third | ayer, of t O, ' usi ng a mar kup

| anguage, gﬂ@qrﬂgﬁnﬁééé%g%?iqgﬁ%{lég%ra conprises a nenu
screeen t o didtiegthe midimedipdatd rde beecomhirtit and aarepmdadion
Iayo.utun o display the nultinedia data. 30 35. A

mul ti medi a data recordi ng method recording rmultinmedi a
data on a pvddiage saeuidiayer desspbing inrytabletierniah information
mul t i gy LA lyfi & betwedfpih Anit
VO 20@1?%@&3%2&15‘5}? %%8’8’%5’%%%@4%”8?%i ngé\{?h%he‘%@@ "
mul ti rBditke gatedustion gnil andcord unit and a reproduction

unist; and gtoring in a third layer navigation data of a selection of the
reproduction unit and reproduction sequence.

37. Amultimedia data recording metheod recording multimedia
data on a storage medium, comprising:
20 recording the multimedia data on a first layer of the storage
medium;
dividing the multimedia data into.a record unit and a reproduétion
unit; '
recordinglinformation and linkage information of the record unit
25 and the reproduction unit using markup fanguage; and
s%oring the information and linkage information on a second layer
of the storage medium, wherein the multimedia data comprises video
object data, still image data, audio data, or graphic data.

30 38. A multimedia data recording method recording multimedia
data in a storage medium, comprising:
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provi ding a second | ayer describing with a markup

| anguage information of attributes of the record unit
and a relationship between the 5 record unit and the
reproduction unit. 36. A nultinedia data recording

met hod recording mul tinedia data on a storage medi um
conprising: storing nultinedia data in a first |ayer;

i ovockoodjoglisstg the nul timedia data into a recoetikristoo@d
a reproduction wunit; providing a second | ayer
describing in a table format information of

attri butes of the record unit and a relationship

bet ween t he re uni.t t he re oduction unit;

ond " 1e. st orshgTene e e A 0T U SinaseEOet  a
sel ect mediumf the reproduction unit and reproduction
sequence. 37..A.ulti.ne ata r.e nmet hod
recordi ng ﬁmdﬂgéﬁ%f"&lt'”ﬁg{%da regorg?cg 818%?56%&&"*0&

conpr i scong:unk@nd e ceproduation trét; nul ti nedi a data on a

first laye d|V|d the, .
mul Ti medi a r%cafdlﬁd]ﬁgog%%[oﬁ%gg ﬂ?ﬂ%ﬁ fporgiRyon 0 tE% FS8I ! on
uni t; anetibe dipngpuictidnoumitadtni ec)secamﬂjtayemrkacgable fotroatyaid on of
the re n|t u |ng
i kupé‘tﬁrf ng; %Qiggtlonzosaégfé?aotbpc?la§($rpw8%gfl il ietia tiztd

| i nkagepmpiises vided ehjeas data, sid doage dadey, eaudlocdbta, begrapkuc defe,
medi u YA

obj ec?&n i & ﬁ&&tgﬁbtlf)ﬁea%]ﬁfr atg'gléie& h%f ﬁ%@ﬁﬂoé&ﬁlox 'uﬁll?%nd
datlé. %(PPEE’UCthrﬁ?nWWEdl a data recordi ng net hod
recording nultinedia data in a storage nedi um
conprising: 43 12 March 2007 WD 2004/ 025452

PCT/ KR2003/ 001577 recording the multinmedia data on a
first layer of the storage medium dividing the
mul ti medi a data recorded on the first layer into a
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record unit and a reproduction unit; 5 recording
informati on and |inkage information of the record unit
and the reproduction unit on a second |layer in a table
format; and storing navigation data in a third |ayer,
Wherein the nmultinedia data conprises video object
data, still inmage data, audio data, or graphic data,
and the navigation data controls a selection of the
reproduction unit and 10 a reproduction sequence. 44
12 March 2007 39. ~ A multinmedia data storage nedi um
for. use with a recording and/ or reproduci ng appar at us,
conprising: a first layer storing nultinmedia data; a
second | ayer storing information for reproduction
units of the nultinedia data as additiona

inforpation for the nmultinedia data; and a third | ayer
storing navigation data of a selection of the
reproduction units and a reproduction sequence, 45 12
March 2007 wherein each layer is stored separately on
the nmultinedia data storage nmedi um according to
control of the recordi ng and/ or reproduci ng apparat us.
40. A nultinedia reproducti on apparatus reproducing
data stored on a nultinedia data storage nedi um
conprising a first layer storing nultinedia data, a
second layer storing information for reproduction
units of the nultinedia data as additional information
for the nultinedia data, and-a third | ayer storing
navi gation data of a selection of the reproduction
units and a reproduction sequence, conprising: a
systemtarget decoder selecting the reproduction units
to be reproduced based on the navigation data stored
on the third |ayer, detecting a position of the

mul ti medi a data based on the information for the

sel ected reproduction units anong the information for
the reproduction units stored on the second |ayer,
and reproducing the detected nultinedia data on the
first layer. 41. A nultinedia data recordi ng apparat us
recording nmultinmedia data on a storage nmedium the
apparatus recording multinedia data on a first |ayer
of the storage nedium recording information for
reproduction units of the multinedia data as

‘addi tional information of the

12 March 2007 .

38, 1A muitimedia data storage medium for use with a recording and/or reproducing

apparatus, comprising:

a first layer storing multimedia data; _

a second layer storing information for reproduction units of the multimedia data as
additional information for the multimedia data; and

a third layer storing navigation data of a selection of the reproduction units and a
reproduction sequence,
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mul ti medi a data on a second | ayer of the storage

medi um and recordi.ng navigation data, which selects 12 March 2007
the reproduction units to be reproduced and controls a

reproducti on sequence of the selected reproduction

dnits, on a third layer of the storage nedium 46

wherein each layer is stored sepérateiy on the multimedia data storage medium according
to conirol of the recording and/or reproducing apparatus.

40, A multimedia reproduction apparatus reproducing data stored on a
multimedia data siorage medium comprising a first layer storing multimedia data, a second layer
storing Information for repreduction units of the multimadia data as additional information for the
multimedia data, and a third layer storing navigation data of a selection of the reproduction units
and a reproduction sequence, camprising:

a system target decoder selecting the reproduction uniis to be reproduced based on the navigation data
stored on the third layer, detecting a position of the muitimedia data based on the information for
the selected repfqductioh units amaong the information far the reproduction units stored on the
second layer, and reproducing the detected multimedia data on the first Iaye‘r.

41, A multimedia daia recarding apparatus recording multimedia data on a
storage medium, the apparatus recording multimedia data on a first layer of the siorage medium,
recording information for reproduction units of the muitimedia data as additional information of the
multimedia data on a second layer of the storage medium, and recording navigation data, which
selects the reproduction units to be reproduced and controls a reproduction sequence of the
selected reproduction units, on a third léyer of the storage medium.
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