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STORAGE MEDI UM THEREOF 5 Technical Field The present
invention relates to recording and reproduci ng
mul tinedia data, and nmore particularly, to apparat uses
to record and/or reproduce nultinmedia data using
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tabl es are forned at a partlcul ar position or in a
Barticular file of the existing data storage nedi um

Exa data storage nmedi um i ncl ude conpact

di slﬂg)‘?lC notﬂﬁl deo CDs, agd digital versatil en’gl sScs

(DVDs). 1A trivdtimddiat ictztal rémrdlngbepmdunmg aehmearatus requires
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oGS I A8 sohERRAAF e3R8 S Serb e represicing
i
di f fa ceet output atevjcep3P0a 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 versatile 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 multimedia 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 navigation information is mixed with the information that

defines reproduction units, thereby making it difficult to carry out a

1



WO 2004/ 025452 PCT/ KR2003/ 001877 navi gation. The data

structure of a conventional DVD will now be descri bed.
woregogn2i4sy to FIG 2, a DVD includes a video necEE&2003/001877

(VM5 area and a plurality of video title set (VTS)

areas. Control information and title 5 selection

information are stored in the VMG area, where the

title information of a reproduction unit is stored in

t he mAVigation.y of VTS areas. The VMG area includes two

or three files and each VIS area includes three to
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required. Title informati on and VOBS are stor
VTS thrasato twelya filesl ity of titles may be recorded in
the VIS area. The VIS area is illustrated in detail
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and 'Wfpgna aemaremga er\Moerond agidep Qmscbs@dV@BS) area to
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PCT/
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 VTS menu, VOBS for title,
which is the video object set for the titles in a VTS, and VTSI 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  the cells. According to an aspect of the present invention, the cell is

determined to be a lowest-ranked unit of data.

A reproduction 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 PGC is called an entry PGC. FIG 5
illustrates the reproduction unit one sequential PGC

wa paok@254ncl udi ng only a single PGC (an entryPEEKR2003/001877
FIG 6 illustrates the reproduction unit in which the
title is linked to the plurality of PGCs. After
reproduction of the PGC, 5 another PGC is reproduced
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FIG. 8 illustrates a case of branching a new PGC using command
navigation information during or after reproduction of the PGC. In 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).



table format, that is, the information is recorded in

table formats where the information is recorded
wowadohioezs4s2 predeterm ned bit | ength on a partiPRCI/ER2003/001877

position of the table. 5 FIG 9 illustrates a data

structure of a TT SRPT information table, which is

title information in the VM3 . Referring to FIG 9,

the leading two bytes of the TT_SRPT infornmation
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Searrelatediithe cargd #litle fRAsbarrie a netated MTS arecseriorded vith
resul ti,ng in a division of the title i ver al
prrereaSumbel PR pR fete R osiang Aoy TSRANEYTST TN,
undeespadieng- FIG 11 25 illustrates contents of the
PTT SRP, designating the PGC and a program in the

In concl usion, e title is divided into several

PGC. h

PTTs and F1Gadh lhimiates & dalesinuctiee of ViBamTn ST megmation
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20 PTT_SRP between a PTT_SRP, which is designated by a TTU_SRP,
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 as a 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 total
30  number of the programs and the cells that belong to the PGC are stored
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as a plurality of VIS PGCs, which belong to the VTS.

FIG 13 illustrates a detalled data structure of the
wWI®4PeE352 | n the VIS PGClI, various informtiPCI/ER2003/001877

recorded within particular bit I engths at particul ar

5 positions in table formats, including a PGC_CMDT,

whi ch describes a pre-command, a post-command, a cell

command, _and so on. Also, the VTS PGCl includes a
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one 5 WD 2004/ 025452t ECT/ KR2003/ 001877
worst-case scenario, a table strucfure may be redefined. In fact,
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. [f there are two types of navigation data, e.g., one
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controlled using script |anguage and anot her one

described in the table format, it is conplicated to
weomwtnzid4shot h t ypes of navigation data. D scl oBCF/ERG03/001877

the Invention 5 According to an aspect of the present

invention, there is provided a data storage nedi um

and a data reproduction apparatus. Assum ng that the

data reproducti on apparatus operates as specified in
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thereby enabling a menu structure and navigation with

a hirgprodegtieeupit. with esgpsict ta ultimedia data, is described using a

20 markup language. Accordingly, implementation 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 Also, 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,



According to an aspect of the present invention, there

is provided a nultinedia data storage nedi umin which
wordokiozsasi a data is stored. 5 The nul ti medi a dBCEHKR2003/001877

storage nediumincludes a first layer in which the.

mul ti medi a data, such as video object images, stil

i mges, voice, graphics, and texts, is stored; and a

second | ayer in which, when the multinedia data is

di vithetehynernahling a meptdithgturei andamavigtior with achighidegree of
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el ationship to between the record unit and
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| anguage Aziandinglte mpidspeandf theeprabent invéieton, Tﬁe?re is provided
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of thEWIGEE gistagaimedine invhiel prutimediaata is stored.
S IS0 i LS ] P o
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b d/ h d ad
B e So L e O R i ireiros b s i ippeinase Wi the
des graiRupdanduatfs aéihg 218 diRtneetRRdtaent ther eof

wth reference to thé attached draw ngs 1 n which:
FIG | illustrates a conventional multinedia data 25
r ecor di nd/hedpvigrtiandatapwhichtis siseditaeoatrol 4 sslectivr sf the
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one s%%l al PCCtitle, 2004/ 0254
ieRtBrTecPrdad en the st nd secagd @Ma&: FIG 6

|IIustrates the reproduction unit in which atitle is

l'i nked t gy tldﬁﬁ%gﬁgté’ aRb/de F¥anfagBs of thé i&hE8h S Be set

structure o
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 present
invention will become more apparent by describing in detail a preferred
embodiment thereof with reference to the attached drawings in which:

FIG. 1 illustrates a conventional multimedia data
25 recording/reproducing apparatus;
FIG. 2 illustrates a data structure of a conventional DVD:
FIG. 3 illustrates a VMG area;
FIG. 4 illustrates a VTS area;

FIG. 5 illustrates a reproduction unit one_sequential PGC _title,
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5 FIG 8 illustrates a case of branching a new PGC
usi ng command navigation information during or after
WO e@roei4st i on of the PGC, FIG 9 illustrates aPCEKR2003/001877
structure of a TT SRPT information table; FIG 10
illustrates a data structure of VIS PTT SRPT
information in a VISI; 10 FIG 11 illustrates
contents of a PTT SRP, designating the PGC and a
pr oginghding emly areingleF?@C; 12 i | | ustrates a data

Tabl o i n Tt HETSEs Herepronlonon GRLE Gsbife s Tiked to o

st r usitiraliey of P&CEIS_PCCl ; 15 FI G 14 illustrates a
filel. nngandaflleZ , 1 n accordance with an

-aspect of Fithe ﬁHH@ﬁ@ﬁﬁ&S’(ﬂé}‘ﬁlﬂred?fthGI%C;LS i |l ustrat es

d
5}"’Ot ‘é'e S?%Ig-gjfﬁlb%t\%tb?% cds%@‘é%gﬁghlﬁﬁleq}i\%vag’(g@ uglngp &Smmand
posinavigatizh nfatemtiohjdeecingdatafterreroduBord 8Pthe20GC;

positi ona’; ccg%rﬂed in atable format, in accordance
with an s@é ilystratag a data siwetura pé et ThoSRPT dnformation table;

| ustrat
aspectoroy O Rey bitiha irBure Br ST SRYT ifoBhation

t he inepY®8lci ng apparatus, in accordance vvith 25 an
aspect of € present inventio and Fl G

P et r ataB d LGN FORENIS Akp & e SR Exdasignating the PGC
navighy 4 rograh makersgace with an aspect of the

present |nvent| on. Best node for carrying out the

| nvent i orfF1S0 1Rdlustestes awata stroetube ofraddRGCHT WESAAGCH,

e RGBT e b e PLEES ) et o anyi ng
8 WO 2004#I@2535H&sﬁﬁfés‘@&@€b3lle9@aﬁg %trugﬁff‘%bf‘QS\/TS‘hlﬁG@In

li ke reference nunerals refer to the e el enent
16hr oughoitlG. thdlusetas a filelempgsnd & &k 2oapgywini acoordeetce with

Pk BRSBTS ] o0 Y LT el g o the
i nvent i orFIGa151iséats®@ Wlko 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 carrying out 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



5 on which a video object title is recorded, being
supported by a plurality of voice types and
w@iioed4es. Addi tional information may be PCT/KR2003/001877
hierarchically recorded and a markup | anguage i s used
to inplenent each layer for extensibility. The markup
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5i 0 i Ictur :
55 190 AR R st AL} SCorBB 0 BB oa pypiraty o
( VBRjoietypeisramanatibtitids.i nAdditichalanforinatioh enaypbé hidtfchically
varies according to an anount of video information. A
t i nrdeceEledaan @?@rﬂﬂlﬁi'@@l@%ﬂﬁﬂlﬁﬁﬁgﬁo poplemesTt qash layenfor
r epr ¥ . . o : ti _
e SRl OTHD rRARAD R Wb RS rof s and
and reppuRictipnmnds, ishoallddbamediaadasefiptiomlarguage. used to
detect the position of desired data since a

det ] d.ti t \ tart of the _ dat
L e0et o e 5L 0y A8 R 5 s e
| nclrggrssenting @ vidéd eajebﬁﬁ@é,ddrfwfilgéhép@%gl?i% Wthe gther half,

measured at every predeterm ned poin tinme.
i nstefceconded in atfiret layere Artitlermay iberdivided ietota pliralitp of files

i ridsg! Fsihal BFh BRI LR ol FRG Vied et dacs
neasiongstevsivblyrrpae tb feddt 4 dbty BRBURNIHASeoeY IPEG which
secgonds. However, because the amount of tinme nmap

IS nf d3 RAEIOSEhe Most gapkliae aationt pieturertomprgssion methods,

rec ' ' - f ather. than usi.

e HRPRIB FroLE e a1 VBR) BleBfline REMKE iy Ee
FI Gpethout barés atesrdingetotdmamoant oNjiaedwifornafion.e A time
1t | rrerracﬁ)édat and 9 WD 2004/ 025452 PCT/ KR2003/ 001877

fi | SSAIGTeARlsANINg AetRIting Rintied the datn tspreductioatwith
[ SongReralh {4 58 [EARETARIS e BRI, oo e
20 nf dmmand = pasitidn oftheatatal | Thé-InformdtionAiddiseidabaletect the
dat A R e e g ot TR, Al GO P o ot S the
data reproduction. In general, the table-type information includes
information regarding data positions measured at every predetermined
point of time.  For 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. However, 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 file1timemap.dat and



5 layer, is recorded on a second | ayer. The additional
data defines a reproduction unit to appropriately

WO ero2i4se the nultinedia data on the first |BYBEKR2003/001877
Here, the reproduction unit may be divided into record
units or units of storage, which are described in a
binary table format, or in an alternative aspect of
t he tpresent i nvention, using the markup | anguage, io0
and fdedinemap.datdegardipgitoe video dhjeet dataviefamipgrand file2. mpg,

i nf o be a t he ,addi tj onal
dat 225PRLN, Akl an AGpRE S ing eressnidienion. actual
fi| eimdhgas irfé@shtivavis GRistiafed if PIGT8EL on determ nes a
sel ection and sequences of the data reproduction by

controlling the re roduction wunit recorded on the
second | itionad data, geganding multiveediagiata eecarded on the first

r gany m r.al i t
3 PR 1o SR TRA T TOK aptibfict dorf et
acce‘eprom‘udalopmnto @ppropridtély reprddlwaettﬁé multidedRedata on the
sel ection an?llqli diate reproduction at .a specified

posiltldaYer ﬁﬁp@@ﬂ@ﬂﬂ” usitimay berslfdded Hyie record units
but t 1

IS 590 e el o BGOSR o, By
f uncalheorrrata/smxpea:t eﬂthm pr‘esenhevemﬁdm usirg eanatieh. language,

Ref th dat
Frerans09ree e 2 Gnshiibtdr Suh ey o Nabiean dnREmATPBavPiSh s to
and de é&fedﬂ@thefédcﬁﬁbr%'l‘ dbfée ig féc%‘ifdéd%ﬁ ﬁthTrB‘?ay rasa

additional data recorded on the secon ayer scrl bes
t he mermu.xpa ﬁlamt'ﬁherst@r@glmaﬂ@ajlamefarmaaoneiabemimdeera gdlection

ot e S8iElanes &7 e o oo diicion B RardyMagiRe gpfsiuetion

dat @nltTrbeomederbﬂfee@c@hdtIQﬁer{ ecord units of the video
obj ect data are described as description.xm , using

the attributes of the video, audio, and graph| c dat a,
land nunbdh §eBerakAINENUACIeR) iseigagizegtin @ résordingmedium, on

A SO S AL B B
PCT/a<BES9D8f 8 paditliarttiticter dhapterdh @ geiTdeididnBhdimmediate

conbi nation or a sel ection, of the record units. In an
as p&eRroguclion aha spefified pesiticnonn the menY screen, séll imgges

the ghg9qltthns btgeﬁBPallgcfStrjnéd AI%F APt &gtound Mlisid hidy35e

are used as the“repro 1'on un
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
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5 The follow ng description provides explanations on
these units (see FIG 15): clip: The clip is an object
waleman2dasrl in relation to the recordi ng of thePCT/KR2003/001877
mul tinmedia data. FIG 15 illustrates two video object
clips. The video object clip has information about
the tine and the position. The data belonging to the
clip can be continuously reproduced. That is, an npg
1o funits thatategengrates by deomibipation oma ackection off ithee reaipd
fil Aﬂgludlng the tenporal position information are
combiMed to formthe clip. The time map file includes
the additional information that enables a quick search

for a deslnraepbstwaspof thle preskhi iAlepfior, RE N d@gsé@la%%e record
data when the deo object is VBR encoded. 15

is, Yt ang C\?i'ﬂeé?héﬁ}%ét aﬂdl*ﬁ'ﬂssaltehése\m ﬂmm@du@on units.
gho"‘fhé fbllgbvﬁrgedégcrlpﬁlgﬁ p'?8\§iﬂéé gggl%aﬁ éh g‘@@seoghf?s see FIG.

ata at a t OSi'tl ate
pr edﬁ eclrp Héae (tllprre anmtqeataie?.scﬁbemmrétémﬁ td@eﬂ@&btdl of the

G 16.
t he DB pefon FIG. Thilusiralsdwodes phichARs:i e vdeo
t ot %bjébi'@ﬂ?rha%fmf%?ﬁéh@ﬁ Pgt%e ta %tﬁ@ﬁ:o@ﬁl 0 ofihe data

recorded a begi nning o earc
deS|heé<d"lgmg ta thenclipf cart be cdatimyowsly l'epredtwmd tTthed is, an mpg

lished b
et dfi iR i iBG b st Sl and A0S g RdbelaBesne
pr edéﬁn@bl’élWéltioﬁﬁhﬁiﬂﬁwaﬂBntdrg%oﬁﬁﬁ%djﬁﬁfdn‘?\ thgg:llgabﬁ'ﬁe time

The desired data may be precisely reproduce
r eadnag filteniaclydea the addi’tlngafmfmmdhenﬂﬁaidmdﬁea‘ed qwck search

POt do &estréd 1Ipal Botigh 87 fh ideR auiert AR Misacthgideo

anowiied ¢NYBR &tktddesd. a predet ermned tine. | nt hi s
case, the clip can be constructed with only video

Obj ect d ta because it is possible to detect the

§esired porliigi 'B’Fheo\f'de@ @@J@élﬁlﬁ igdhe yBR encoded as shown in FIG.

cal gyl Q time
cal 4t 7S BOSIAR 6P e Belbit SRS L AR bk BEs BRas
The dbelgnammgy préd?stmmhmed tinte m@dalsaretald sridtepysites, is
obj e i.nc F e video data, a plurality of
audf’ %C%é?a Iy s, 495 e 'aﬂaaSBPWPam HG. 1o 1g ta pagition in the
gr ouisie i BANRERS bﬁ{r%aé Htélbrlrl}rﬁﬁer & dtrib S SRl & BhbS Thay be
i nformation, vid
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
accomplished 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 generated for a
predetermined time. 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 time calculations according to the CBR without the

30 time map information.

11



Sclip files, and clip tenporal position information

file (time map file); (b) video: screen size (e.g.,
wa2@a/02a8D, 1280720, and 720' 480), average biPCT/ER2003/001877

(e.g., 4M 6M IOM and 20V, screen output rate

(e.g., 60Hz, 30Hz, and 24Hz), scanning types (e.g.,

progressive and interlaced types); 10 (c) audio:

audi o streamidentification information, audio

encodi ng Thenfallpwing l@fprmatmgldssns'ed tadefine the videb shistt clip

appi RSB e o o o RER bt e 0B eolsu™d @ ruraty

mai rofayrdpleic datd grsps®, and commentary); and (d)
graphic: graphic streamidentification information,

graphic é?géﬁé@@hﬂﬂbut@%Oéllﬁaﬁbﬁﬂﬁlcéﬁoﬁ%fo?ﬁia‘ﬁon ideo object

attrlbutes of each graphic data group
and dipdilessand @lpptenmralqoomqrr mﬁnrmuonffueamhegnapmle;

0t or mat 1RVISRE0sERh Yas e 180 JBRbALeR hagane 720/B0),
r ecanvérage biy pste n(rgéqcomnem YID®1, b o ts'cPéegrbG@)u& Yé’:@ (e.g.,

of the 20 multi la data. Also, the record un

t or fACk1Z:B0F& and 24Hz3 1 saspningstypeaelg. togressive amtmteﬂaced
uni t &gﬁordlnate to the clip may be present. For

conveni ehce, according to an aspect of the present

lonvent i or(c) mkdaoramﬂb(itream idengifickiopliRforefAtibA BQdIGBéifbodlng

of ¢ eneral, the reproduction unit has t

0 oiPBRBteT, IBOH AU tsbutas elaoh Bidie Nets thtk;m(ua:g { Korean,
upits.

' hﬁ"dw‘%@ﬁf FhePaniRalio afibheRI Shthdtic Haid Hidiice 0.

a umnain@udéo, submmmqnobmmmmw and a point of

random access. . Referrin acell is the
r epr oduc aﬁmct gféh%hlc ggea@‘é@@?‘i‘ﬂ?@é!on infeematipa,rgraphic

1§heeh686|ﬁ§q%iﬁrﬁ8t|€ﬁ léﬁélatt{r on ld@%cﬂregl%l %3%egro

desi gnating the c r a por
cel (e.geptweant anchEhghm‘Qt applizaiion %(b@lbb(b%ﬁdﬁé’ach graphic data

PCT/ O 3/001 of t e reproduction unit.
Thaf efQ,eSEé itfes, iané anirg oduction unit, is
i nked t Ieast one cI| i.e., the record unit, in

the repr Z‘Bﬁ@lqoéfﬁ fprmatien, thWW?édﬂa)’@Qtfd’laﬁmé angiording to
def EH@%CB?&H@ tyPe Bl tyFE AR mURIREIRS Wik ofd 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



5 starting and ending tinmes of the related clip.

However, if the cell designates an entire clip, not a
w@oooiiozsast her eof, the starting and ending ti nBGI/ER@003/001877

not additionally specified. Referring to FIG 15, a

chapter is the reproduction unit described in

relation to the reproduction of the data, each chapter

including at |east 10 one cell. In general, the

C hapllaggr plsthggeprastiicion ainghaphatris niveegellc hapwereproduction unit,

dent if . . g d inf ' e
e 1iadble8 14 8t 8081 A1, ABTebili il Be FeifEaientyor
t 0 atheaapltintedid dufze present invention, the chapter can

be understood as a reproduction point that allows the
user to plehrfor the 15 random access. Thus, wthin

the titl elhe ¢l isgsfinedising thenideatifieationdpfosaationt ard the
desi gtgdi L HiHR i N ral . the
ot SECBTHR SR oot BT R, HREIERT 1o o
can dusigrates apcritire chig, natri portioh tiedvepf,ehe stdrhgLindhding

to ElG 15 title includes a plurality of chapters.

A JBNes a%@#@#oqa}'&%’@c ‘be stored in a storage

medi um and can be sequentially reproduced according

to a sequrdferingf tolFIG, 45 4 RbpidrGRiHeR réd@cﬁﬁm ﬁrﬂT described
d that all ows

gene_ral, _t he nenu SCI‘GG!’] provi des a nu
sel detelgtionto theerapredustiontes the dlata, deichrepber iaciuidirgeat least

Deoar ol ol obAER! he kil is 3580, BY AP riptemeam: paapter

25 Fdiéntifitatioh infokrhaties shd iafcnaBon hb@aﬂ%%d\@?%a‘é} 88O cell
object data recorded on the first layer,” and clIps,

cha&eﬁ,‘?@m%ﬁdthq ¢hapier ecorded on the second |ayer. 13
WO 2004/ 025452 PCT/ KR2003/ 001877 According to an

aspect of : t,l ' 1 n i on

Fegar di ng CRRIRAES BH b SOt h8 bredotft PR Wi yanter can
of ei urglerstoed,ast Aeeprodactich point that atlowbehé GBEPRELHGH the
units, while the data regarding the navigation is

8l i FRARARTE ACCERS g e withi thediifes the ugesean searchiforor
bi n@éﬂro@u&é%@?é?iﬁ%@tﬂa@ intUHiR¥ARnk fergarlfyﬁﬁlgedaegggﬂfésqﬁienu

I n an aspect o present invention,
deséerdsadproyideg a menoen kdpch Hegdesieed dataatasebéd Belected in the

mar ﬁ%ﬂslo?gﬁg&%?s.' s nore advantageous than the binary

Referring to FIG. 15, a title includes a plurality of chapters. A
20 plurality of tittes 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 belonging 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



tabl e. Extensible markup | anguage (XM.), a _

representative exanple of the nmarkup |anguage, is
waledoozsdst n VWBC, whi ch prescribes i o recommendetT/&R2003/001877

for the Internet. Wth XM., it is possible to describe

a variety of databases and docunents. Wen

informati on regarding the second |ayer is described

with XM, it is very easy to ensure extendibility and

backwar d Aegqgidingiiplan gspdat pétheapresent inentin,-thadefdrmation

I WM ' . descr.ibin 15 the additjonal

ot aegafibh the SO b Bh i REhRSY B e Brsgcar Ui, .6 The
accoredbRbuhits and ties RRFbAGEtdrNenie, AsABthé EI‘éPJ‘Fég%di@%e
XM.- based, | anguage is referred to as nedi a description

| angiAMgationoselinmeteds  Hegenerab dhedata isdesenibedan adnnary

f hi [ (o el enent ve
ey PBIEOeF Bl IEOBOR NG metkipnfiae” REA SRt o1 e
desquriebent iniséhiion, ahe data @Qje’ébﬁbe@gslrgtth@nﬁaﬁkgpdaﬁgmad?ee
a syb el enment are nentioned bel ow. he NMDL, according
to Cé'é'ﬁ@ége FarcHr languagetis mererrdventagesys thae teebinary

i iG8 rAeRap] | i
Cinde 26h o PRI rRED it QL ) & Bordb e BN am e of
st ortbe mmnkupzlam@Jage? isi daﬁiminldWB@&g?cri] g%jS(eozi}:)regE:d

me
e TS Rimaons Orcth otarest VU ML ifis Ressbie redesoribe a
<"d|\%ri€%of1@é‘t§bé§€s bRY 'd%\ﬂbl‘?\%n%‘b\/?hémﬁ%ﬁh fion RifAdiRg the

<body> (c) An elenment <head> contains a
i nf ceeand dayardg deacrizpdawith oiMigdt isniery ezdy Wensure extendibility

2004/ 025452 PCT/ K1 /001877 and may have the
f ol l%\m% &ogm%ﬁ@ﬁl Y- <peta> (d) An el ement <neta>

defines a blank elenent in which features of a

document Hureindgter,tRE XaMdbaBed qu@g@ WiftlieEdeffeRl describing
allocated to the 5 features. Each <neta> el enent

ldendbegdditioant inforsnationdg benstarad inthesecand layaragiesarding to

Ilr}:tagiés;i}egz?gg&eo{)re‘%leﬁm%ﬁti&%f ARIXME-B LSS fa%%gée is
referred to as media description language (MDL). XML is described with
a combination of hierarchical elements. Also, each element may have
several attributes. 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 attributes 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 <mdI> may have the following sub-elements:
- <head>
- <body>

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

14



follows: - Nane: A nanme denotes a docunent feature

defined in the elenent 10 <neta>. The nane is an
w@rdosiouse i ndi spensable to the el enent <net aPCT/KR2003/001877

Content: A content denotes a feature value defined in

the elenment <meta>. The content is also an attribute

i ndi spensable to the element <neta>. 15 The foll ow ng

are exanpl es of the el enent <neta> excl udi ng

convaid mﬁyaha@t@@p‘p&@wm subeclememint <neta>: e.g., (i)

<meta . ="type" content="ndl-disc" /> which

describes a disc that is manufactured using the nedia

desc(di) pin elerient guageas defides bi DlarBletnean i il sdires f a
,, Which indicates that the regional co

cont nt="1"'

%W&ﬁr@@qf@e@ ande3pprapriaiesmburs aj@o@lsnsamtmﬂme
t he n R+ ORI
5 f@%{drg%"e ngﬁ§H<gI%|tg m@e?}ta%eeﬁq%é Efpoe]nalﬁglulqdj]g bh afifibute
attral‘[dJae!alueZS - 1d: representing the identification
information for each clip. Id varies according to the

type of STt atyébutediof&ldrierits defined in He §l)emént&rrﬁeta> are as
repre?enu ng a video object data file such

f.|@0\%g , and - tmap_src: representing a f|Ie
containing a time map table (e.g., file 1timemap. dat)
15 \AO Moo fomarpe damtm@oem@nsmturﬁmfm@marthe element

cI| el ement.s:. - <vi deo>,
L ! R AE 5t B iabUR ReRrensaBRuRine clmesos
rray<tmme>thefollovv|ng attributes: - resolution:

|nage S|zes in vertical and horizontal directions,

e. g, CanieptAogontepi dengigs zofeaturervaius defired i thendement

of fén%'f‘%& OHHRWoRERE 1§ S"Sh afirifute lnglspensab%e 'to the element

<meta>,

15 The following are examples of the element <meta> excluding
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 language; and (ii) <meta
name="region" content="1" />, which indicates that the regional code of

20 thediscis 1.

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

- <clip>, and

- <title>
(f) The element <clip> may have the following attributes:

25 - ld: representing the identification information for each clip. Id 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



or 50, 10 - scanning: indicating whether an inmage is
sequentially scanned or not, i.e., whether the inage
WO g00po2gsessi vel y scanned or interlaced scanneRlCT/KRRI0B/001877
rate: average bit rate, e.g., vbr, 4m 6m 8m 10m or
20m and - streamid: streamid of an MPEG PES
stream e.g., OxeO (h) The el enment <audio> may have
the fol | ow ng attributes: 15 - encodi ng: representing
an encodi e ftemen, <dipg. mayrave thexfollopBg site-alenents
or dts, - sanpling_rate: sanpling rate, e.g., 48k,
96k," o‘FVIEI!QQR,, - quantization_bit: a nunber of
quant i e.g., 16, or 24, - bit rate: an
encodeégg‘?s ripe® vbr, 128k, or 384k, 20 -
channetg,'@ph|oatotal nunber of channels, e.g., 2, 5, or
7, - language: linguistic attributes, e.g., none, en,

50, iy 50) e lem@ReL el iy NEAR1S0r Gy e

S5 <217k Bbn2 G EER, 54 Ea M P i ooty
st r €&20” tO&j),,ornkﬁfB@ 72(Qx80 or OxaO. (i) The el enment

<graphic> may have the following attributes: -

encadi F@“ep(e%?e%@Hm of ffa pHbpersenond, e.g. 60, 30, 24,
dvd gpujppi cture, 16 WD 2004/ 025452 PCT/ KR2003/ 001877

- application: usage of s-graphic stream e.g.,

1ani ﬁatbaoannmg indieating whethek angmage is lseql@éhtﬁdlly%canned or not
attri bute

e fr
str é&m"Y'aeth%'E F*%aﬁmel% '6HPF%9TGWE®YF@QH§?¢ @amtedaged scanned,
OxBD, mng r S
PES st e BVErEBe ORGS0 D A B, Bl 100
have tSteanylidostreamad of ablMI%EG PESrseam,te.y), ©xeane,

e.g., Wite Snow, - ld: title i dentification

i nf or mat (fonThé atemventi eridisc g Hw/ettﬁetfblﬁ)vbmg%tt@'butes
storage nedium e.g., 1, 2, or 3.

15 - encoding: representing an encodlng method, e.g., mp1, mp2, mp3,
ac3, lpcm, or dts,
- sampling_rate: sampling rate, e.g., 48k, 96k, or 192k,
- quantization_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 or7,

3

- language: linguistic attributes, e.g., none, 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.d., 0xc0, or Oxbd,
25 and

- sub_stream_id: sub stream ID of an MPEG PES stream, e.g., hone,
0x80, or 0xa0.

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

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

16



10 Al so, the elenent <title> may have the foll ow ng
sub el enents: - <chapter>. (I) The el enment <chapter>
worey4hs4s2 t he fol lowing attributes: - name: cPREPK&2003/001877

nane, e.g., Dwarf, and 15 - 1d: chapter identification
information that varies according to a title, e.g.,

1, 2, or 3. Also, the elenent <chapter> may have the

foll owing sub-element: - <cell> 20 (m The el ement

<cel| ﬁﬂl?g?aﬂ*%n/'élsﬁﬁé of srgremhiegsteaan.i e gt, @nimatioh op sul: title,

i dent ifi |0 ’ clip to which the cell is

| ke S TnBUERE b AbyGore of e e!”nﬂg’ Br ppr

cl i p_istreaandd:- SeeamtiDnen aaMIPEG PEBBstidand, &4 WxBD, and
clip_id, A sumpry of the above attributes and

el efreflb_Fleamoith SUb stggare IDon an MREG,ES striemsnte.g., 0x20.
Attribute Sub El enment <nmdl > <head>/<body> <head>
<meta>* 17 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 025452
PCT/ KR20(Q/ 0L 8leMentréitle> nmaynbave: thet fatiowilPaiibutbsdy >
<clip>+/<title>+ <clip>id, src, tmap_src _

<vi deoamaditlieorenmegs.gniWhitd Snew, deo> re_sgl lé}vlp%](
frame-rate,. . scanning, bit rate, streami -

Lt 45 BrgRR R S inrmglion dhat Yauiendosardion e typerof
- T ARG e, EMPTY application,
strgfgﬁigl]%, sub ’steggé’aiﬁa?’gﬂgigraphi ¢c> encodi ng,

1@PPli cat h\ARy the element <title> may have the following sub elements:

- <chapter>.

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

- name: chapter name, e.g., Dwarf, and
15 - Id: chapter identification information that varies according to a title,
e.g., 1,2, or3.

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

- <cell>.

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 Element
<mdI> <head>/<body>
<head> <meta>*
17
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| anguage,
nane,

addi

5 <

tional

a

Ver Si

id <chapter>+
woee@io2s46t i p i d,
data of FIG 15,
enbodi nent of the present
usi ng the above

<chapt er > nane,
end tine
accor di ng
i nventi on,

el enents and attribu
<! DOCTYPE

start tine,

on="1_0"?2>

streamid, EMPTY sub streamid <title>

id <cell>+

EMPTY ThRCT/KR2003/001877
to a preferred

may be descri bed

tes, as foll ows:

[ PUBLIC

"ht { pSMefEP- d sc.org7lafﬂ61¢¢ﬂienhtd"> i o <mdl > EMRIBY
<nefa h@dy="t ype" content="ndl-disc" |/ > < neichp>+/<title>+
namp="¢clig>e" _ront enid=8M)irnapSerew Spedi alideo>/<euiid/<graphic>*
nane="<yRigosn” Cor}’e‘éaIUﬁoﬂ framelpate/ N€gd>" <body>  <CITp
id=['1" src="f |s§bm*i‘iﬁ bt 'ng%-%'frﬁzarﬁc ljj gl t map. dat EK/IPTY
<Vi dEQa[Ja@gl U ”n f'éﬂ' e rate="24"
scanni ng="pr of ﬁﬁtﬂl : ﬁg vbr )
stream.id="xe ot "lac3
sanpl i ng_r at ef' 4éﬁbannﬁq At |ai‘5f‘?8ﬁ’ " Hit="16" EMPTY
bit}rate="384k" 'OmémE@"lU@nguage:"en" 25
application="pmin" Supesifeam=idox bd"
sub| stgrepmcy d=" 0xg@wcoding, applidatiorencodi ng="ac3"
sanpl i ng_r at eF" 48lenglége SkBH TITE SHEET ( RULEERBITY\O
2004/ 025452 PCT/ KR2GQB8/ S088M7id
<title> 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:
5
<?xml version="1.0"?>
<IDOCTYPE mdl
PUBLIC "http://mdI-disc.org/mdI1/mdl.dtd">
10 -<mdl>
<head>
<meta name="type" content="mdl-disc" />
< meta name="title" content="White Snow Special" />
<meta name="region" content="1" />
15  </head>
<body>
<clip id="1" src="file1.mpg" tmap_src="file1tmap.dat">
<video resolution="1920x1080" frame_rate="24"
20 scanning="progressive" bit_rate="vbr"
stream_id="0xe0" />
<audio encoding="ac3" sampling_rate="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="48Kk"

18
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quanti zation - bit="24" bit rate="384k" channel - no="5"
| anguage="ko" application="min" stream.id="0Oxbd"
WG aip4meHeam i d="0x81" /> 5 <audi o encodi ng="acBCT/KR2003/001877
sanmpling_rate="48k" quantization - bit="24" bit
rat e="384k" channel - no="5" | anguage="j p"
application="main" stream. d="0Oxbd"
sub_stream.i d="0x84" /> 10 <audi o encodi ng="npl"
sanpluaijization=bitr8R4" quanti zation - bit="1 6"
bit-rat ezbit%_&été'ﬂﬁ&fﬂd'rcﬂﬂannelz h?="%"dagyagge="r0"
appl i cati on="commentary" stream _igbplioatch="Hsain"
sub_ﬁtdaﬁmghgbg{m%sab ét?earﬁgfda#’d)bkb 1" /> b &
ncodi n v J .
I%angdp%g.g tn %%hlég@in&(@ag)% S%EHSF{IIH Zlftgl 4 k()(20 />
<graphic LG ) i w
. §§4‘{ilc%npgr;§§a% ﬂaﬁ@uagﬁ rtpam i d=" Oxbd"

applicati on*- sub ge=
)

sub _stream.id= "
enca%(?%‘ja %g"ﬁlﬂ ?té?%ﬂ“e'd @%ﬂjl%‘&?ﬁﬁamsi%’"p?@‘i >
Yanguage=" { (ﬁ%ﬁﬂpgdm@zﬂ’ﬂp Wﬁhﬂ%ﬂﬁ%%@xzz />
25 Quantiga 'Q@lbl F'18="5" src="fil e5. npg"
t map_sr c bif rater "¢hansel_nortRYdanguage="en"
resol uti on="1920x1080" frane rate="24"
s carappligatipnagorsnéntaty” 3treli_ide0xs0v br "
B3st ream i d=" Oxe0" k/ > <al§ﬂlbosﬁ“§5ﬁﬁ'ldlﬂ'noﬁ5'37‘>
sanpling rate="48k"« " [
b.inl-) e ZH AR ChRD .gjgﬁﬁgtgf% BH"\%and‘ﬁd;gsg?p ctrets
applt! at 'IQ uAgHTen Bt &ty fream_id="0x20" />
SUb strea HQOAEGIO §B<gr£ph|ce%%§%)§§i&§%& plcﬁﬁe"
appllga{lon e'sub title”
Ianguage-"ko" stream_id="0xbd" sub_stream_id="0x21" />
<graphic encoding="dvd_subpicture"
application="sub _titie"
language="jp" stream_id="0xbd" sub_stream_id="0x22" />
25 </clip>

<clip id="5" src="file5.mpg" tmap_src="filek5map.dat">
<video resolution="1920x1080" frame_rate="24"
scanning="progressive"
30  bit_rate="vbr" stream_id="0xe0" />
<audio encoding="ac3" sampling_rate="48k"
quantization_bit="16"
bit_rate="384k" channel_no="5" language="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="2" language="en"

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

<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



quanti zation - bit="16" bit rate="384k" channel - no="2"
| anguage="en" 40 application="comentary" stream
WO p@/ogabzl”  sub-streami d="0x83" /> </clip> RUT/KR2003/001877
id="1" nane="Wite Snow'> 45 <chapter id="1"
name="Mrror"> <cell clip-id="I " start-tine="0:00:00"
end tinme="0:05:00"/> 19 WD 2004/ 025452
PCT/ KR2003/ 001877 </ chapter> <chapter id="2" name=7
Dwar ves" > <celd/cledptpr d="1" start-ti me="0:05: 00" end
time="0:20: 00"dcha5tefd$l='12" Glanie="d-DwWarves™>
start-ti me="0: 00: 0Qell@fif-iH="P=stde OfnBa*C:05/08hapt er >
</t @Hdeﬁm’lé).ngtgoté@-/g d="2" ngrre "WiTte Snow ’
uppl ement ary " - nmake
Iy Ptcﬁ |g "%]starﬁ_a Che *@@bb@

g o 00: 00"
endvétn\gb;ilgTI %t?f)q@j > </chapter> 15 </title> </ body>

</mdl> In an é r|~bae[?:¥ “of the present invention, actual
vi deo object data 20 includes five clips represented
in the r&d®#&P units, and two titles represented in

10he repr cdilletidsi?" mames"\White oW SuppiementaryBr vi deo
obj ect data, tJohaptdrpd+'d" daswa="blew tasmake Bmopo¥ihitedn
i nformati on data, wuetliltlipndFifestard fimett@O0OD"ti me nap
end_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 a' portion 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. In 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 two 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



i nformati on. Thus, in an aspect according to the
present invention, each 25 clip is described using the
WO w4m262 butes src and tmap_src, such that theCT/BR2@3/001877

data and the titles are linked to each other. In

addi tion, each clip includes many attri butes of

vi deo, audi o, and graphic data, and is referred to

prior to the data reproduction. Title 1 is a subject

ti t | leeipasitian efdesinedutaia imystde deteptedrusingthe ﬁmesmap 30

o1 et PR e e BpstiRe Tebrpelan regaring ol 11
reproduced during the reproduction of the first

chapter. Adieho®sand coh@spendingaitledeing ‘éﬁn@@!e' ﬁtlemﬁcmdes
first cel| designates the reproduction of

af t €3N Bgiiopalimags, be- ersinplepertary imeger dThﬁgtltje 2||$1 recorded
qQr degg Elfb ggart the reproduction fromthe second

chapter, '0 WO 2004/ 025452 PCT/ KR2003/ 001877 the
position of desired data nust be detected using the

ti me map As miemtionéed abpvs,pertprbvediéktpnslbhw tambepsiéveby

cor bR o3t &r@mgbtn@esecpmﬁﬂa-yez lising theemarkup
an aaﬁgﬁégma'ln 'oﬂ?éﬁ’/vorhseaml Q@d@ﬁﬁ@tﬁr‘é’of 5"?\% Tr{E‘aept

title I's recorded as c ment i1 one ove

i npraanel rs@itsichiding yewaeiebrendas:br atminijtbs 'Ehaat,rthblexgstmg
the information regardin ecoB 43@/& us}1

War l{SB“’ UL AR YT E5 R, r B4 Heingit G@X'Stmg

st r ysformation r@th@?méipﬁ@\ﬁlgtgerfé?éleﬁQnﬁ)ﬁ%‘éﬁbﬁedrh‘ét' i89it EW

el enents or attributes the existing io
r eprRsggtilatp ﬁmﬂﬁﬁ@tth@e’@pmuctlepDibﬂlﬁ:éailarregdectnag tise Bglstlng

t he at her.than ne

i nf oeﬁé(n@? bgg&nQﬁa{&{@m 15{1’& rgp g]go?%o"iramr%' %tsﬁl"ﬂ“ ata
r eprretuelen®shtaibookmatias & skUst & the dthie>ebmichband the

el ement using a conventional reproducing apparat us.

1As s ipHang haformatioris recerdast orthmaesandlayer:added t o

the <title> elenent and the 15 foll ow ng i nformation

is recorded on the second layer: <title id="1"... >
<bookmar k poi nt="1:00: 00" /> <chapter id="1 "..> 20
<title id="1"... >

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

<ftitle>

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

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

21



</title> The el enent <bookmark> is an information

structure that is newy defined to allow a direct
wW@ewenss4sn a particular position of the title. PREKWA®A/001877

the storage nmedi um on which the el ement <bookmark> is

recorded, is inserted into the conventi onal

reproduci ng apparatus, it is possible to reproduce

the data recorded on the storage nediumusing the

ti t lisfoamdtidhés ghamcbbea'alfsrerthatbcmkmdrbmwﬂnat@meannot be
bookmar k 21 WO, 2004/ 02545 /| KR2003/ 001877
i nf SPRERGUSRAUSINGRGGANVER %n &epiRdugihgiarpacatus.

i nformati on cannot be reproduced using the

convent i %ehﬁ@ﬁé&jéﬁb\l‘& tﬁé’%\ilﬁr‘h@ala dsta Bt H)@F@&oduced
above, the nultinedia data can be reproduced using

onI ywisingeonlxthe detroratomeshon e flrstandam:osnddamrsl ayethss case,

Fnr S5 e BRCpinaarnal R A e R H oo Sh Insecond

det eaydrngad HBRrimMiditheGbrmater dedrdtdt datbeeebded, tHéTﬁ’tle and
title, and the nunber of chapters bel onging to each

titlthe numher of keapless belengmg togasrtifteus Next, dhﬁﬂepmucmg
s PPRrlF iHEHRS M eBrotthG derb it e 8l ABLR Hiidhugpriate

t he uéesirﬁedaw reegivesiaaisepinpuit] 4nd Mdpgodseds ihet dadiree
i ncl udes, a user output device 300 and a user i nput

gy ERTOSHGNIRR UbiowH® HSRT iBteTiace IRclgpsa usetrr%ltmfeciewce 300
h
Col Bif BeriiontBolice 400 BRAHAIfy FIT, BPddial, the yser

t he oururt dewnﬁ 30kis areagparatiss, such@sad telemsion l(ﬂ!) aﬁat autputs
renote.contr recei ves aguser |n ut. The user

| nt R Gatae BB 40 GSCLNRH depEe AOBE i anpREYR: Such as
| nVei¥eitle dAHoHARS BoNBE LElisd bl | The (EBPIETEEEN.

Ws se on o apters belongi ng
1eac taccordimg toTae aspect cs‘éheqnlrsserﬂﬂmﬂrﬂonumbhxdesra ahapter menu

hapt er _nunber from e menu usi ng,. the renote .
conth 8t Sotass, MhicieATaS FaealabBFins: Phaniers tirionging to
I epleR@dHaitieONTRE LBeHSSleERM, fifd® hafiber 0B dHaipter l?lﬂnﬂ;@lefrom
storage nmedi um 100, according to an aspect of

pr es@ch memy vaingdhe remoteheontrel 0l essulting meaietectlon and
i nf { on recor The
navﬁ@ga?rgﬂ ?geglﬂ"?‘@r%ﬂmggdbo%%wgent i onal rmenu,

i ncludes a selectlon usi ng the user input device 400,
2such as (e sterageamedinii @00, according to an aspect of the present

invention, further includes navigation information recorded on a third
layer. The navigation, which is similar to a conventional menu, includes
a selection using the user input device 400, such as the remote control
and reproduction of the reproduction unit 200 to a user output device,

25 suchasaTV. Also, the navigation may include the control of the
following data reproduction using a current state of the data reproduction.

Here, the recording apparatus is as shown in FIG. 1. Also, the

sequences of the data reproduction may be determined differently. For

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

22



and reproduction of the reproduction unit 200 to a

user output device, 25 such as a TV. Also, the
wo2wigza4son may i ncl ude the control of the foPCDRKR2@3/001877

data reproduction using a current state of the data

reproduction. Here, the recording apparatus is as

shown in FIG 1. Also, the sequences of the data

reproduction nmay be determ ned differently. For

i nstrepoagductiopathahisathe sequennestofdhe data teprodudtommedy be

dur| t he ﬂ(} a WO 20 02 452 PCT/KR%%@?/OOlS??

Fepr BietngH deppRfintior PREMER i ReSioan andt aagduvenite.

reproduction may be determ ned dependi ng on whet her

the user Tosthivermdlthé r@;ﬁro@ubwg%bda?atuyﬂfd"m%y@édmah[]fv‘actured
reprodum ng %&?arat us 200 may_ be manufact uréed

i n Asshovgin RE. &S @f@r@mgltaFl@m&aa plaa/pnalelengm afmotes a

n th
T 2168 p3edhafe JRRREE5ERE M e an G SRR et " ne
not stormigai medtiinen daésinbthicdrtaint thierdatd &y e third layer, a
present atl Qn ang na\_/iaglatl on_engine of FIG 18 converts

t he RigeeNtAHR ANdinAvigadien glgine at s 1Breivartsithe siseanput
API; t

(1 SRR o A RGERES ) I 18 e
IL tthe playbasbrengnm,ﬂandqarbaxdesrb}pmAPattdtHee%Iagmcfkledn@Me If the
t ngj ne e use t is direc

or oo TR ' 69X Wb Py acacrises AL therhigyBapaanaliey thajuser
on tlﬁ‘ﬁuttlg"d'ir@cﬂl;ﬁb@ﬁshﬂféd%eﬁe?i@ﬁ)%@k%tn'g data, which

“is used to arrange the nmenu screen or e reproduction
unit in the screen, and the navigation data, which is
used to éréieetéatatraeord@sramhhetthwd layes mmiudes presaclmtrmwadata

er u control dat odyc
nco oMt bas DR o e, PRBh s e bR RR et g the
pr esserdeH, iapid thlatravigation Aath Nehich |§US@&R§§éIe@f tHe'Y@production
present invention, 1s described using Hyper Text

Iar Y in gaspenge toibeiusesinpesk pethg mrﬁrolmm Teprodveticnup

oo PRI § ket Br &bt pUEREE EhGhes " heiis8tation data

| angicagriing fibh @spéctotﬁfsthéIdbeﬂﬂ"ltﬁm\mrm@naléddescnbed using
syné_liwronl zin pi cal exa le of the Scrip

| an Tex %rwpé@mgsﬁget(lh PEEXieNsible bw@@rm Markup
exei‘éﬁwﬁg gé‘ (dfthdie 9\ 'tﬂg?ﬁav %oﬁ‘d%i’é’h‘%? téeeggﬁn ith a

["anguag &' aving t and |ons
20s  Samiph tamguagd orrmmbdmp' Iahguége eapabriguigiestiidhy)timing and
synchronizing. A typical example of the Script language is Java script
that is interpreted and executed in units of lines, and a typical example of
the markup language having timing and sync definitions is synchronized

markup interface language (SMIL).

25 The navigation engine performs navigation by controlling the
reproduction unit recorded on the second layer, according to the user's

selection or an event generated by the playback engine.

The following describes methods of laying out reproduction units,

recorded on the second layer, in a screen using XHTML and JavaScript,
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25 The navi gati on engi ne perforns navigation by
controlling the reproduction unit recorded on the

W@ ewafesssayer, according to the user's sel ect POIK&R00&/001877
event generated by the playback engi ne. The foll ow ng
descri bes nethods of |aying out reproduction units,
recorded on the second layer, in a screen using XHTM
and JavaScript, 23 WD 2004/025452 PCT/ KR2003/ 001877
and arsheordtdllinggnandgatiprt, iacoording tr di agpedt afrthaspesdntof
the .present invention. An exanple of controlling
navi'g& T with a mar kup docunent, which allows the
user input key to be directly transmtted to the
pl ayback Arpegarapleeof donti@fingia ion'wiWél?H%r(@Cdﬁﬂﬂhﬁerﬁ,
<?xm version="1.0" encodi ng="UTF-8"7> <!| YPE ht i
10 prch ellows tiygasemrinpu 0 he direethy igangraitted tettheiplayback

m ns=:ht t.p;, [/ W3, org/ 1999/ xhtm " xm : | ang="en"
X %gnﬁg,;?aé féé“é&&@ém

tang="e <h <title>Wite Snow/title> <neta
narre:"%;ﬁﬂ_lt)t audi.o' content="0x80" /> 15 <neta

name¥ QUL T e content="0x20" /> <scri pt

type=z'text/javascript"> function
R Ky Yergpef drQ'evrgoding5"H1&v8" Rey Code == 10) 20

VDL \jy t ey(10); if(evt.keyCode == 11)
MDLVI’ g}gﬁmﬁt@@ﬁey(ll); i f(evt.keyCode == 12) M D Lvi

1d e o. IPUBpIGIT-RW/BEYDTD XHTVAS1I0f Sieiet//Ed'»Code == 13)
mvéh?ﬁ]?xrlnrl] s%t'm%?ml\/anl;&org/ 1999/xhtml" xmi:lang="en" lang="en">
<head>
<title>White Snow</title>
<meta name="Default_audio” content="0x80" />
15 <meta name="Default_subtitle" content="0x20" />
<script type="text/javascript">
function RcKeyEventHandler(evt)
{
if(evt.keyCode == 10)
20 MDLvideo.InputRCKey(10);
if(evt.keyCode == 11)
MDLvideo.InputRCKey(11);
if(evt.keyCode == 12)
MDLvideo.InputRCKey(12);
25 if(evt.keyCode == 13)
MDLvideo.InputRCKey(13);
if(evt.keyCode == 14)
MDLvideo.InputRCKey(14);
if(evt.keyCode == 15)
30 MDLvideo.InputRCKey(15);
if(evt.keyCode == 16)

24



i f(evt. keyCode == 14) MDLvi deo. | nput RCKey( 14);
i f(evt. keyCode == 15) 30 MDLvi deo. | nput RCKey(15);

w0 bqoewrs4skeyCode == 16) 24 WD 2004/ 025452 PCT/KR2003/001877

PCT/ KR2003/ 001877 NDLvi deo. | nput RCKey( 16) ;

i f(evt.keyCode == 17) MDLvi deo. | nput RCKey(17);

i f(evt. keyCode == 18) 5 MDLvi deo. | nput RCKey(18); }
</script> <script type="text/javascript"> function
set upEvent Haldk/mlleb)lanRQK@y(dm;bde. add

Event Li st eneré q& gey re7§s RcKeyEvent Handl er, true);
} </ scri ftevtkeyhe@®== 18 <body i d="bodyNode"

onl oad=" setMB Vﬁ%%%ﬁ@ﬁk%;?éom ect data="MDLvi deo;"

/ > </ body> ht'm vent interface of a
user i npif(evdikey@edes—a‘bB)f ollows: interface

KeyCnae 1's MBLdSRpRUFREREY (1B 95 Conet “unsTgned | ong
VK 1 3 1, // "1"
</script>
<script type="text/javascript">
function setupEventHandler()
10 {
bodyNode.addEventListener("rckeypress",RcKeyEventHandler,true);
}
</script>
</head>
15
<body id="bodyNode" onload="setupEventHandler()">
<object data="MDLvideo;" />

</body>
</html>
20
A key event interface of a user input device is as follows:
interface RCKeyEvent: UlEvent {
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;/1"2"
const unsigned long VK_3 =3;//"3"
const unsigned long VK_4 =4, [/ "4"
const unsigned long VK_5 =5; // "5"
30 const unsigned long VK_6 =6;//"6"
const unsigned long VK_7 =7;/"7"

25



const unsigned long VK 2 = 2; // "2" const unsigned
long VK 3 = 3; // "3" const unsigned |long VK 4 = 4;

WO 200342545z 0nst unsigned long VK 5 = 5; // "5" BOI/ERa®B/001877
unsigned long VK 6 = 6; // "6" const unsigned |ong
VK 7 =7; [] "7" 25 WD 2004/ 025452 PCT/ KR2003/ 001877
const unsigned long VK 8 = 8; "8" const unsigned | ong
VK9 =9; // "9" const unsigned |ong VK PLAY PAUSE =

/1/0; corst UnlsiyRaUsay VIC@st  unsi gned | ong 8y "§TOP = 11;

: iy
" Fag@Fsiungianed leBaMK thsi gned ong VK BR: 4 "83: 1|

Fag&%ﬁ‘ﬂgggned%ﬁg KIS AP qﬁl\&b g%g PvﬁEXSJ_?H%—z)/R%Ya)f\Iea’ILfSe"

" St op” const unsigned long VK FF = 12

unsigned-|1ong-

cone@nsmmstymg! Iang/WiS'BDBTI TLE = 16 £ 3ubvi "Gt@ﬁ" io
const unsigned | ong VK AUDI O = 17 " Audi 0" const
OVRGRA =dghd

UnsFYREHNSIKREAR

- 18; I\/Enu Fastiqywasd"

LoD fordfBigetlong K unsfgﬂié ong Vi 1 e

"R gbrist L&Elgrmdslbnghﬂ( Bl _| IRRFgVVK DQN\I==‘I422/ "Pre&din”

Eggfs;t SJSWIS&Q% l on%@ﬁ@ . Ret ulrl n"= 1@8%&%& gned

'0”80ﬁ/§&h:=?§ Bed 3R V@SUBTWL@donl y at Mgyt & akgned
o0 P

| ong keyCode

eadonly attribute DOVBtring keyNane

1 0i domstlurﬂlg{@ﬁﬂwegtVKlAUD@/Bt ring typeard, // |Au0hm>'o| ean

15

20

25

30

canBuﬁgl eAr&giedl Iongw el\ﬁEN‘f_Pncel abl eAr 0. 18 r]/ W Lgned

Ion

const unsigned long VK_UP =19; // "Up"
const unsigned long VK_LEFT - - = 20; // "Left"
const unsigned long VK_RIGHT = 21; // "Right"
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; // "Exit"

readonly attribute unsigned long keyCode;
readonly attribute DOMString keyName;
void initRCKeyEvent (in DOMString typeArg,
in boolean canBubbleArg,

in boolean cancelableArg,

in unsigned long keyCode,

in unsigned long keyName);
}

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

26



25 in unsigned | ong keyNane); } The above exanpl es of

t he markup docunent reveals that "Markup Docunent 1"
w@eoonmei4by i ncl udes | ayout information, which PGI/KR2003/001877

related to a video object displayed by the markup

docunent, and a script, 30 which is used to control

the reproduction data recorded on the second |ayer in

response to the user input. Also, the key event

i nt Gﬁrﬁﬁﬁuﬁeﬁé‘@deﬁﬁéé’% FREAAE2 it 2116WS /SRR AN VLB Tn the

user 1 nput device defines an interface that allows key
val ussy, mptstewewcze ttade wsﬁ@klnuaq@murﬂ@m elject poge! (X@M)i n
a documnent Obj ect nodel First, the above

= Gool ar BTl B0 @éﬁé%ﬁé%@ﬁéebi%kﬂﬁ%ﬁ@%ﬁﬁ”@é :
S5 ebeqmitiatip eaib‘claratiomﬂnaﬂendbhaseﬂhem of<thet)Klé'FML1dmj an

el enent <net a>, ement < t> ar
§ ncelemant sheagen E‘r‘é(h'Chtth% elﬁ"@ﬁ%"n?t'té? glem%'gr%’g%@fsand

t hetﬁé (%Ilaﬁ'le%‘t' %Sﬁﬁbgére ifQudBd KUR %u : fg{eaﬂ fer rgbﬁtle>

<neta> 1 ndl cates def aul titles
I n té]ﬁeyerﬁsd)h@htlesubjemhof:ﬂma rearkugpdammeent, and tihe element
mar kup do

e el o RTRAA hogo e
usi %_}RF Geefinl Rk rhafevatunintf ol 1 ows:  <scri pt

type="text/]avascript"> function set upEvent Handl er ()
{ 15 bodyNode. addEvent Li st ener ("rckeypress”
10Rc Key Ev eAtsaaaueetrregrahr@)tlon informatien pesordingstosifierser input is

reglstr n.i nf.or a function

RCK %ngﬁvgg&ﬁﬂ?%e%g%ﬁ%@%m rckeypress
occurs i €. 1u 20 usgr presses a key of the user
i npﬁﬁcr&,t\n’ @gﬁavﬁﬂsé’ﬂptqévent processi ng i nfornmation

IS avaScri pt | anguage as
tol ﬁ.g%s‘ﬁ: h%%%pﬂ?\?é?’ﬁHéH&lerz SCript 1anguag

<script type="téxt/javascript">

15 bodyNode.addEventListener("rckeypress”,RcKeyEventHandler,true);
}

</script>

The event registration information indicates that a function
RcKeyEventHandler 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 RcKeyEventHandler(evt)
25 {
if(evt.keyCode == 10)
MDLvideo.InputRCKey(10);
if(evt.keyCode == 11)
MDLvideo.InputRCKey(11);
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functi on RcKeyEvent Handl er(evt) 25 { if(evt. keyCode
== 10) MDLvideo . Input RC Key(10); if(evt.keyCode ==
wa 1904/00BEx 1 deo. | nput RCKey(11); 27 WD 2004/ 0254BRT/KR2003/001877
PCT/ KR2003/ 001877 if(evt. keyCode == 12)
MDLvi deo. | nput RCKey(12); if(evt. keyCode == 13)
MDLvi deo. | nput RCKey(13); 5 if(evt.keyCode == 14) M D
Lvideo. I n p u tRC Key(14 ); if(evt.keyCode == 15)
MDLvi deo.if(eplkeRCéele(45)2) i f (evt . keyCode == 16) 10

MDLvi deo. I'n RCKey( 16 t. keyCode == 17)
MDLvi deo. | Wh‘ﬁ&éwc@éﬁt keyCode == 18)
MDLVi deo.ifaput 48)3) 15} </script> The event
pr ocessi ng I nformation I nd| cates that MDLvi deo.

| nput RCKey(n/tDLv@e@kmltR@Kemér) a key code

RcKeyEvenﬁﬁH?t 4 Here, the object MDLvideo
Berforrrs 3 d'uct Bn usi ng the 20 additi onal

dat a storedMUL\ﬁdj*@o FpuRAKegyr), that is, the object
MDLvi deo correaponds to the pl ayback engi ne. I n other
wor ds, i fif(@videyé&as 46kd to a key is 10 and the

user presse ntation and navigation
engi ne of F Lwi%&gg”r%lwgl(ggﬁt command to the
pl ayback ﬁ(evtgwye:o@l :ﬂ:g1a) corrmand API
MDLvi deo. | nput RCKey. I n_response to
10 DLvideo.InputRCKey(16);
if(evt.keyCode == 17)
MDLvideo.InputRCKey(17);
if(evt.keyCode == 18)
MDLvideo.InputRCKey(18);
15 }

</script>

The event processing information indicates that MDLvideo.
InputRCKey(10) is executed when a key code RcKeyEventHandler 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.InputRCKey. In response to
25 the control command, the playback engine performs the reproduction
control operation allocated to the key code 10, i.e., 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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25 the control command, the playback engi ne perforns

the reproduction control operation allocated to the
wheop4020de2 10, i.e., reproduces or tenporaril yPGI/ER2003/001877

the reproduction of a video object. The object

MDLvi deo i s enbedded in the el enent <body> of the

mar kup docunent using the el enent <object>. Meanwhile,

it is possible 30 to enbed a plurality of objects in

t hedetement. JhakigTask, & leyomaoktie RArkp 20OANEREHDY use
PCT/ KR2003/ 001877 docunment. In this case, a layout of
t he CAS$ACIRO 6bde FBRSt (¢3P)use cascading styl e sheet

(CSS). Next, a nmethod of providing a specific

f unct | onglo,f orithd 6 biégidiny 8XBREHCATARARInMand to the

perform ng navi gati on cribed. FIG 1
il ptaybat:lezanglnmarhd)pedct)rnﬂingrriav'ggatlbe with ve dﬂscebadf ofFIG. 19

th t d t dat d
br o Wbl aftn Fitoo BE arii i st eSSt iidhe npigation.
accordance wi th an aspect of the present invention,

the scr epfagvnineksifa he desyiibatpha pROsARAGdANG!B display

XHTM., or ifmage data recorded on the first |ayer.
Ref @nrthagereer @ acoordppoe Willitarvaspedt.of the present invention,

L s b K B e R B

but Uetssreo@r@@@cnltlb@ﬁrsmm XREtring to FIthel % ¢o@asutionei.e.,
ser, can sel ect and press one of the buttons. Mire

1@pe@tl¢|1catle;2, titlp 8, aaéwetaﬁmare@s‘d?la&d PRike sREes. of helmage
f

Py Ut Bt iy 06 bufoHs (§ dectibBl UsAREXATL.  in

Al t enienstrieeal the tider catrsedectiamy ress ongtofuiled ddttsnsh Mbed

a certal n erati on nay be executed en the use
pr especifligale Fheavwrbana“sﬁ dJ§PH‘§Pa|t S geel 'ﬁ@uh%%\f'ce to

| npyp e‘ét?éhé%f e BG&SﬁsﬁaK&éﬁghé@%H di@ﬁeﬁ?&?res%%%@e’fected

one o e buttons e selecte
1hi gblttght eAlltemlaevela,ttheescmmEMayr‘ma corstprobed dech thata certain

P Poataton Hay pee it uhe A HE LSS PiesanS %sc@;%e thton using
the s RBAIDY IHRUSSRK it R ol LARRSAN

an br owser. the user presse one button the
opesatectmon@nﬁm blattqrts theeselpateddoutian isdrighlighted. The

é'ngi%ﬁﬂgv? gur?ct%cr)\s are prowgecljo %y B ;g)r\é'sgﬁ atlE)H rﬁggulglo@fba(:k

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 multimedia 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 Document 2
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25 reproduce nultinedia data using the data recorded
on the first and second |ayers. That is, the
w@e@smei4at i on and navi gati on engi ne may provi PET/KRe003/001877

pl ayback engine with the command for controlling the
reproduction unit recorded on the second | ayer. -

Mar kup Document 2 29 WO 2004/ 025452 PCT/ KR2003/ 001877
<?xm version="1.0" encodi ng="UTF-8"7?> <! DOCTYPE ht n
PUBLIC "-//WBC// DTD XHTM. 1.0 Strict//EN'> 5 <htn1

xmns="http://wwy w3.org/19 " .l ang="en"

t ang<Xeh VgrS'QfPT—ea& WM%@%MW title> <meta
narTQTD cont ent ="0x80" /> <neta

name= %aul% sugt itle" content="0x20" /> 10 </ head>
<body> NﬁBbICb&/NVﬂ(B/iDTBt)ﬂﬂ"EMM OrStrct/BNSS. | pg”

Rangbt] wiibsr i o éggé@‘%b‘i"a&yﬁﬁ?n@% ‘o lang g™

</tr><h§é > <td><ing src="file2.jpg"
alt=" t|tIe2 / ></td> 20 <td><button type="button"
name="t<titlkeeV¢hite Snowxbile>MVDLvi deo. pl ayTitl e(2)"/></t d>

I e AR T BB O o
name="trhéf fameaDéfalif dudker demtept-2pxpot £(3) "/ ></td>
10 </head>
<body>
<table>
<tr>
<td><img src="file1.jpg" alt="title1"/></td>
15 <td><button type="button" name="title 1"
onclick="MDLvideo.playTitle(1)"/></td>
</tr>
<tr>
<td><img src="file2.jpg" alt="title2"/></td>
20 <td><button type="button" name="title 2"
onclick="MDLyvideo.playTitle(2)"/></td>
</tr>
<{r>
<td><img src="file3.jpg" alt="title3"/></td>
25 <td><button type="button" name="title 3"
onclick="MDLvideo.playTitle(3)"/></td>
</tr>
<{r>
<td><button type="button" name="Return"
30  onclick="MDLvideo.play()"/></td>

</tr>
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</tr> <tr> <td><button type="button" name="Return"

30 onclick="MLvideo. play("/></td> </tr> 30 WD
WwWQoALRasAn52 PCT/ KR2003/ 001877 </ body> </ ht m PCT/KRe003/001877

Mar kup Docunent 2 represents the nenu screen

illustrated in FIG 19. Referring to the Markup

Docunent 2, commands to control the 5 reproduction

units recorded on the second | ayer are described in an

' oncl klodysvent of each button. Wen a button to

reproduce title 1 is clicked, a conmand

VDL Wﬁgﬂ?playTitle(l) is sent to the navigation

engi ne. Then, the navigation engine provides the

comands ThAedMagkipdiesumentd rem@smta;tlg@mmh@crraenﬁlhrstrated in

o o5 e e (ReBrfPld AR inBAr2, s 8 E8ntrol the
b ndirggrogsiction LAits tedoeted Onftheebtonmd [ayep bRy Hescribichinan
command is called a nethod. Exanples of the nethod

ar e 'ensliels| gvent of eagh hulion.orWagNgopiten tpDieprodiey tities 1 is
| ' ' . ' . , ' '
P A AP DL ARES STkl o B hePBafon
r epiendinee dhien, tHeanavigatidn emngine girovdtiesliHd cemmaprigsa(d :
roduct stop, data reproduction

Sguﬁa%fetaeg%gf@a@%&ﬂ@%ﬁﬁé%&w Wetion of corEesperding

ig e f; i .
1) JEERCTorifeod Ay Au; Roa BEFEbuBhon PaRRARE that
bac kwiicatedditle nuneiperodAdunciionaio Erosideeaichralcamatrehd is called a
(spee%! 055 pl ayChapt er (chapter no): when chapter no ==
0, 0

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 the 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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chapter having the | argest chapter ID and reproduce
data of the chapter. |If chapter no > Maxi num chapter

WO Djo4foesa62t 0 a chapter having the snall est chaPpCBEKRR3/001877
and reproduce data of the chapter. } 31 WO
2004/ 025452 PCT/ KR2003/ 001877 If specific conditions
requi red by the playback engine are satisfied, an
event to process the data recorded on the third | ayer

i s gener df spedific comditipns seniiredi hyntherpiaylmdk%’(gl@él are satisfied,
engi ne. For, instanc ter begins, the

o A BYS iR Aoy B dls Seeardad op thaINE levenisgeusrated in
and tne\ﬁrséémgﬂoﬁaau rh%wg%‘ﬂgn the.t or MRS58, 3hHbver a

engi ne di splays a start e chapter in t'he Screen.
The ¢hapdembegion the gxeai lﬁ@emeatedeartd prioaideidsto tbe @véstadtation

52,1 UL PRTBTVTHESR 2 DB 56 R Plr 0p sty o st
r ecasfarg chBptdien tHe s6tebAY €The infbRhktih F&e V\ﬁtthé evéflt that is
<sm | > <head> <neta nane="title" content—

Snowrpvidedigithe prasgatatiohaand navigation enginerand' @mérdd>to the

<net t nt e />

2 ayf BN o@?ﬁ?aﬁiﬁéf@g&k e SR it Byerogor 2
<regi,qn i d= sc top="45" |left="30" w dth="600"
hei gﬂﬁar@@db ?'% on i d="ing_scene2" top="390"

loef tegngf wi dt h="600" 20 hei ght ="300"/> <r egi on

i d="1i scene3" top="735" left="30" w dth="600"

hei ghtB®3d®" /> <region id="ing_title_buttonl" top="95"

P e e T
W dt h="68@ta nBgleeMbefaR0aldio" content="0x80" />
<meta name="Default_subtitle" 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_button3" top="785" left="660" width="600"
height="200"/>
<region id="img_return" top="885" left="1290" width="600"
30  height="150"/>

</layout>

32



<region id="ing_title_button3" top="785" |eft="660"
wi dt h="600" hei ght="200"/> <region id="ing_return"

W /08852 | ef t ="1290" wi dt h="600" 30 hei ght =PCT/KR005/001877
</l ayout > 32 WD 2004/ 025452 PCT/ KR2003/ 001877 </ head>
<body> <par> <ing src="filet.jpg" region ="ing_scene
1"/> 5 <ing src="file2.jpg" region="ing_scene2"/>
<ing src="file3. jpg" region="ing_scene3"/> <iny
src="&/hkad>j pg?url =command: MDLvi deo. pl ayTitl e(1)"
region="ing_title_buttonl "/> <ing
src:"‘Fth)d}‘S’.j pg?ur| =conmand: MDLvi deo. pl ayTitle(2)" 1io0
regi on:"d'agg_t itle button2"/> <iny
src="f ii €6. ] pg?url =command: MDLvi deo. pl ayTitl e(3)"

r egi ofn I:"<imgjs'rct=1"ﬁllgbljpg'bne\jmiinm_scenm"/>
src="file7.]pg?uyrl =command: MDLvi deo. " region
Einmg_r eﬁungﬁ-qsﬁlf@-wmp%wn%wngé%ﬁn h

il > The
Mar kup Do = € o lhast/hat is stored
in the tﬁﬁggﬂzf a@lg?gg%d esri_rl usi ng/ SML, whichis

t he mar kgpmy arerlfilgd.jpg?url=c@tnmand MpPlavideo.playTitle(1)"
synchr.oni zat i functipns. SML is also largely
ol VoAt gtk BUEERANICS <heads and <body>. In the

Mar kup DefHERRd="Hle5!ip§?urttMmand MBOVided plaidsge(2)"
el enent s "_rrgf%a" ar?d Jﬁﬂu out". TRe el errlwent‘a et a(')has
1al r eeglonvimg_tids duitiosd" i t h respect to the above

S R N N
"roqaégibﬁy'wblﬁ@@_(bdhbﬁgiysn". The el enent
<img src="file7.jpg?url=command:MDLvideo.play()"
region="img_return"/> |
15 </par>
</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 elements "meta" and "layout". The element
"meta" has already been described with respect 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 "body" includes the following elements, which

describes media clip sources:
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"root-|ayout"” describes a size and a background col or

of a docunent to be displayed. The el enent "regi on”
waele®en2dass the |ayout of a SML docunent regiPCI/KR2008/001877

each nedia clip is formed, and an ID of the

respective region. 30 The el enent "body" includes the

follow ng el ements, which describes nedia clip

sources: 33 WD 2004/ 025452 PCT/ KR2003/ 001877

<angrmimaron vernd® - :Shockﬁboedlﬂmdﬁla (asdvfl)Fl I(e fﬁ swf)

<audlo.,...... /> - Au ip File (.r

<| mf.a.u.d!Q--.--.--.--:-:-l?'/AUd'OI%E" TB)File (.jpg.gif) / Not

ﬁpﬁ?ﬁ..‘..% Grf grﬁtbﬁv File; ( jgg .gjf)1 Not Use! RhimaHBh

erent Use (Thtmrp ) '57<text .............. -
Text<ref Lxt)..... 4(>e><ﬂ)s¢umam of Different Usex¢hist.rpam (. rt)
<video........... Vldeo CAip (.rm In the Markup
Pocd 3t Jeéﬁtn(:mt) is used to create t he

nenlkté&ﬁ@@é}nShWéﬁ §d-gam3(91 The el enent "ing" can be
used to 10 [1nk a docunent to a desired i mage or

i nsevidem..comatrd Video Glipe(.ooument. Al so, Markup
Docurrent 3 may further include elenents "a" and
"anchor" Irﬁ tie MaekgsDacuyeat Bj thic. elemelhlikng] iDasedtoceeate

all jim are |jnked ept three images. |n SML, a
reprﬂé%l ﬂlbsrPr@%r{hS BW“df‘ﬁébﬁé ﬂ‘%?ﬁem? et“ﬂ%’ ‘é%%rﬂsed to
|

e R Mg

VDL wiodamept. ayqlsoJ Markup Boounent 8 pnaydiucthed indude akemenis "a"
from t | ndi cat e

comyRfd2 duss awq}w@m%) n &%ﬁlﬁl&@g@umﬁs all images

st aratré ﬂﬁkéd @ﬁ&éptﬁﬁreea%ddé@' Chf SHII M féﬁrﬂBQlctlcﬁPH&?tP@l attribute
start data reproduction. conmand

I\/DL\'/'udrem tgemmenfs'hmg" tayshavepihedottowing. attriboitersatites,

o A BHEENE: Lanc spead) - high- speed Torvard
url :: hyperlink URL.
command:MDLvideo.playTitle(title_no): reproduce data starting from a
title indicated in title_no.
command:MDLvideo.playTime(time): 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, move
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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25 reproduction at a speed specified in (speed).

command: MDLvi deo. backwar d- scan (speed): hi gh-speed
whaokozs2z reproduction at a speed specified i PCT/KR2003/001877

(speed). conmmand: MDLvi deo. pl ayChapter (chapter_no):

if chapter no == 0, nove to a chapter having the

| argest chapter ID and reproduce data of the 30

chapter. If chapter no > Maxi num chapter I D, nove to a

ch a@rhéﬂeé’tasﬁagmrﬂ DeanBreprel 2EE41RATARE chapter.

PCT/ KR2003/ 001877 smal |l est chapter 1D and reproduce

data of the chapter. Industrial Applicability As

des he cording to a storage nedi um of the
5 pﬁ{ggé' | al ?‘%@Eﬁ??@g i nformation regarding

repr oduci i g A .
record u ?9%%’&%%%%’%%0@ ?it&aﬁéqﬁ%d'hm §‘B"ae
4 nf prag@ht PVehBaRiAforhatiba régmlmg reproductiot of multimedia data
reproduction units are recorded on a second ldg'f)bfffnraé
n

AI sty, dividpe intateearc wijts ancthpriedeetiandiitin @A A
d
"y DRORTRIOATEOBRIAE S Htar Bhs oo frEbRidiRofunfs he
Canrémrdié@bhrwsécsimldayém A, na‘e:ma@bn eagardingteelection and

is recorded ng. a narku Ian e to | nprove

ext BAYOBIION {2 GERIrp GopTadugliomya 1 taardeq gniathirddayer. In
§ec

18 oS8Ry, theibdrifon B 64LIPIc@REHASE dIUTURAY,  In the

| ay eeitoraf lager, ¢ipe ddiecisi renomeidtusinitha mlaﬂkupd@lwagmtg) improve

sel ectiop f th roducti,o unlt and

> eppolsnetiiny 16 dud it BYSG IR 1othus Mg Atdui8E ysing:the

| angyiam®n Rindu ﬁe'f@%'ﬁéﬁ%e'a@ﬁﬁti@&?dé{at PepreBEANGBdnenu screen

sync onlzatlo functions. In order to store the
mul or ﬂmjhaaouﬂmfaa reprodectmmurage Treddateregarding selestion of the

1f heronBSir Tt ARG 4R Mo iR et cBRAta Ohine 2
on %Bﬁptﬁéﬁ@ﬂia é‘dlel'he%af ahguwwﬁﬁdmng ahidvdyaenrdrigation

addi ti onal ormation o the nultinmedia recorded on
t hefunatiens) ayer into the record units and the
reproduction units, and records the divided

addi tion f | g
format "o gL % B e iSRRI W Florale fredidi &
r ec eiultimetiasdata 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 structures.
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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25 and the reproduction units may have nultiple
hi erarchical structures. According to an aspect of
w0 b@4p2asSeEnt i nvention, the record unit is a CPCPKRR21AN01877
is made by linking time information to position
i nformati on 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 pl ural jrt yddifiodhapiddtion duitd régandery sélekitsh bbthe reproduction
pluralit 35 WD 2004/ 025452

PCTHRIR? oﬁﬁ&nﬁg&é Iec{rfﬁ%npﬁweq%%% anithe thigd layer. The
r egﬁé\gggﬁoﬁﬁéﬁcﬂs'd&c%e& BSin Egeé?fh%ﬁjﬂ?é b&ﬂ)tqﬁhéuéﬁe? E%uted in

i on sequence IS recorded on the t
Theunltauf liredg, on thoahmarksp lﬁ@uagbaﬂthﬁmm@ and hmchrbmzanon

scr i pt | it th
istioang. 86 i DA (riaygr HBS3tARRR SRS depsesting a
f u n ﬁ'fén‘&”sscreé‘t ?c?sel'e@t {Here Plﬂid EtbAYRt: orﬁﬁ@?@?@bﬁ@n

data, representing a menu screen to selec

r epseguerndeois desdribed usdieg thepmadan languagequence,

descri bed using the nmarkup Ianguage A storage rredl um
accordi to an _aspect of S n . .
el ude & siotdit SRS aberriS R Aibegt af A% hifbeatjnyention
TheirrAfids thedhultithedid dataanddrsaddiffiortl iz €MThd Baesional
data: the additional information, which includes the

19 ecdath inaludes dvprdiffereattypes @f data: tg asdﬁ@nabwfqmnatm

th I

i W UEEEES T R yg TR, pEFbuRY, R MEesbRustR 3l of the
and piummeeiar et Can® thes REVIGAKSN inTdrenativmglwthich mlates toa
information i s descri bed usi ng the markup, | anguage,

t hepelegtiam of tgorapredugtiondnit anchther repeqeyRlion sRAuEeRCat She
t:

{ ?ggﬁgﬂg@vﬁél e@forg{ét%ﬁ i§ H%éfr?rgberogu |ﬁ9 ?Ig%ﬂfégkﬁ’% Iar sg?.%gb ég?é?eby

15t enabligyat add ﬂppco*ftnewmtmnnadlatdm redartlesseoftaanaxtension

Further, both or one of the markup,|apguage d,.the
scr Phe stanffidge AlSO (VAN if § NV ESG0HE UR %rdg?'i‘lﬁﬂ‘cﬁ% &

@EbécﬁBé&sﬂg %ﬁd % qdp%?t .H{p@ﬁ@m%\% 't Q‘é?(’éér%"bd!.m t

e reproduc uence e nar anguage is
aI sEutthed bbdh deene ioh éhep mesieuyt mlguagelzama! th\mIccipt Ianguage is

it HSSRED desgTenAYiag i GGy Wi tearesorie S BROIBHS

2b he;tl%gﬁdgéélgf?legﬁ‘lgPﬁ%ﬁ%ﬂ)r&&ddﬂ%%@u@ﬂ@e Nayhgaiadrip Vriduage
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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25 Wiile this invention has been particularly shown
and described wth reference to aspects thereof, it

wowdod/opsunder st ood by those skilled in the aPCT/KR2103/001877
various changes in formand details may be nade
therein wthout departing fromthe spirit and scope
of the invention as defined by the appended cl ai ns.
36 WD 2004/ 025452 PCT/ KR2003/ 001877 What is clai nmed
I S: WhatAs @Hifnedgei a data storage medi um conpri si ng:
a first Tayer storing nultinedia data; and a second
ayer 1nquhi C miifildil @atebiotatre dilh doomprbing ded
into 5 a record unit and a reproduction unit,

i nf or mat adirsyeit storibgnegtimediehdatar asdrd unit and a

rel ati onshi p between the record,unit and.th T .

r epr oducf ?ﬁ%oﬂﬁil?y%{r'g V@B r ﬁbe&jﬂ\ﬁ 'PH'“&“?FH? lgéba is divided into
5k angyaesrd #nit AhE a'FePraticlibn Undtl Midrmattesy 61 dttribies of the

mul timedia data io recorded on the first layer is

vi deecasdjusiitantha aglationship betwretearecerd Hoidieod that a.
3. T A b Lm. i [ tinmedia
dat SBBECHAITLRS of BbSked IR &' HiaiB labolledk &' 115
coded at a variable bit rate 15 (VBR), and a
reproduction tinme and |inkage information of a |

posi ti on2ef rdpednadiumaf eatm 1andemris dhe peytimedia data

1 SoPRo ) RS A00! RURERAE ot AT G g, or s

t abldata.f ormat and recorded on the first |ayer. 20 4.

The medi um of claim 3, wherein the record unit

conprises a clip nmade by linking the video object

data to khe t : L i Al ' [tPnedi
modt um of ol arE g eaETer AR 1, Wherci] eIl Pnochaata
com vides objext|dataldbe gmatimedia detarie coded ahiatvasiable bit rate

SheiuBlh el FSabEubtn e and e MEScBlar Bosi o
ggstg@t%ue@oﬁ BStd SeUEEHBEY 28 tempRPaltdriRp&ditibM b @sMdh,

where the reproduction time and the linkage information are in a table

format and recorded on the first layer.

20 4, The medium of claim 3, wherein the record unit comprises
a clip made by linking 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 claim 4, wherein the reproduction unit

comprises a cell designating the record unit or a portion of the record

30 unit.
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37 WD 2004/ 025452 PCT/ KR2003/ 001877 7. The nmedi um of
claim1, wherein the reproduction unit has a

whp@smesabt cal structure of at | east two | ayer SPCBKRI#18/001877
medi um of claim 2, wherein the reproduction unit has a
5 hierarchical structure of at least two |ayers. 9.
The medi um of claim7, wherein the reproduction unit
has two |ayers conprising a cell, which designates
the recoyd unThe@hediumPer dlaigin1 O\fvhéi@n kRS fipfodiiétion @hifihas a
a chapter linked to a pl urallty of cells. 10 10. The
nedhigfarehicel airustare ahatleast tmedayeiss oducti on unit has
three | ayers conprising a cell, which designates the
record unit or a portion of the record unit,, a
chapt er, 8and FThkirhédiuh okesini 2, Whereth #pé esprodéctich uribkas a
medi um of claim1, wherein the information described

Usi h@r@ﬂ"?@'%WU?FUF%H@%HQQSUMW?V%@S aclip, acell, a
chapter, and a title. 12. The nmedi um of claim 10,
wherein the information described 20 using the markup

| anguage9conpiThsanediunl oflainhé, whbfein tihe regreguetion amitihas

t h t . 13. Th d f cl , th ,
"o aviis Samplioing § Sobmrch ibSighates he e nitor a
: epgbgio% RE rbCorgUHif 8hda craptéchfEd 8 Bfurélﬁ? of cells.

uction unit and reproduction sequence.
toredi um of claim9, further conprising: a thlrd Iayer

| i | a.
el ect L onOor “he Tedfbtiordifsh SuhPetdiohs BmBakefm i nes

SeqiHes %yé’rQ c@a?nprfg aedi| Wohieh d@ﬁn@té@thef rélcbREGNit or a
conpri si ng: 004/ 025452 PCT/ KR2003/ 001877 a

t hi pdrtioavy@‘rthetrecmdgmfa,\@ ghapten ansk atitiedinked iasthesehppter.
control a selection of the reproduction unit and
reproduction sequence. 16. A nultinedia data storage

1sredi um - qonpr Mhiendedium f dlaingtl, Wakedin sth@frifodnation described
mul ti medi a dat a;
using the markup language comprises a clip, a cell, a chapter, and a title.

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

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

25  selection of the reproduction unit and reproduction sequence.

14. The medium of claim 9, further comprising:
a third layer storing navigation data, which is used to control a
selection of the reproduction unit and reproduction sequence.
30
15.  The medium of claim 10, further comprising:
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a second layer in which, when the nultinedia data is
divided into a record unit and a reproduction unit,
w0 ndogrozasi on of attributes of the record unitPEHER2003/001877
rel ati onship between the record unit and the
reproduction unit are described in a table format; and
10 a third layer storing navigation data of a
sel ection of the reproduction unit and reproduction
sequenceg tHifd lalee striguiavifatiohadath Jehichhis ueba té BBntrol a
navi gation data stored in the third |layer is a script
| ange%agf@on phthe reprodustipp eind@nghigpredustioBrasyienseuni t s
of lines, and controls the selection of the
reproduction wunit and the reproduction sequence. 18.
The nedi @) of Achaltimelia datacsteraget medivay, @ahprisingtat a
stored in the third layer is a markup | anguage with

¥imng aﬁ(ﬂi_rﬁda&rrﬁ?ﬁﬁ'%%im%waf%%ki ons, and controls
the sel e?.ts'e%né?fla fh %WS?%%@' tﬁrg épﬁ'lﬂh{erd?égﬁafahi@ ijé\{ided into

reproduction sequence. 1 um o alm

whes egécompratsieamdiaireprodatton anitdafarnmdiied ofiattnibatessofkthp

| anguage apnd stored.in the third | ayer, an
confRPL U Arer ISP BetugennegboaicanteaMen and
3 SERERAdHEHIAR ddsdBBaTFRIABIRBL WS - 20 The
medi um of clarm 18, erein the navigation data is an

10 nt er f aca thiod $lee storimgchavigetionl dath ©f assslection dfdheuni t

recor deg%%n t he 30dsecoad tla er. 39 WD 2004/ 025452
pCTIRRB AW EY3Nd SqProGiCIQEERIHANSE: ¢l ai m 18, wher ei n

the navigation data conprises information of
registration and execution of an event generati ng
speci fi c1éondiThesnediumeef claig 16pwbaiain thehnayipatiors data

cpr O Phiredtird faydtSH ShPEBRE pFRIGR WP aRragL -
1410 dbXEButeq WP UhEs BElifed, ahalcon@pRy thesdaksdtidt ditthéirsp@idaction
data, and a second | ayer describing informtion of

at t enibanddhefeprodgetionisemiiancgad a rel ati onshi p bet ween
the record unit and a reproduction unit using a
mar kup | anguage, wherein when the io nultinedia data
i s divided. i nThetrhediupcofclaivnil 6, whdreih éhe ravigation data
unit, , cr er
stored in the third layer is a markup language with timing and
20  synchronization functions, and controls the selection of the reproduction

unit and the reproduction sequence.

19.  The medium of claim 18, wherein presentation data is
described with a markup language and stored in the third layer, and
25 comprises 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 reproduction unit recorded on the

30 second layer.
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the information of the record unit and the

reproduction unit is read from the second |ayer, a
waelemiunzdspositi on of the data sel ected by a usPCT/KR2003/001877

detected that corresponds to the record unit, and the

data is reproduced at the detected position. 15 23.

The apparatus of claim 22, wherein a nenu screen is

provided to select the reproduction unit and to

r epr oduce2t.ne The megium o claiml H8; tvekrepthedhavigationuduts,

when, the.dat.a.of t.h el ected reproduction _unit is

st opce"&n‘g@sea% Afcnaliof o f?%{ff@?@?n 369 £xecHRn abapyeRs of

cl aigarRatindp&dific bewditeid @Reh bQ&t i

sel egcgti on %41 Itbhe repr oduct i oﬁ Eﬁ?fé@?gegté%rfgglﬁE:bﬁegrqoduced.

sequence is stored on a third layer, and the data of

he sel ecsgd r q [ 1.1 _reproduced based, gn
EShe navi ;é_afi onﬁﬁ}@@ﬁ%@?ﬁ%ﬂ%@g?pﬂa%}w i"?@'&pHCI‘ng data
r eprafoitectt inenmaltaedia Wiaitd SIOFAGR! fatiurdatempRsRGEfifsh lyer
mul ti medi a ?ata storage medium conprising a first
| ayéitoring grultgedial dataeaiicha sgcand layes deseribing dnformation of

q L ) : My ; :
and ALl ofa PoceRl R i o Aoty Befitadh ffREGd Ot and
r ﬁpra)dalmt_bdim(;tiamru'dni‘i asing atrgqaﬂ«_ﬂlgi Ignguef@é;ltvﬁwér@rﬁmh(ejm_ It

the nulti I.a da 1S, adl vl de InNto, e recor uni

Bnd 'PWBrﬂe@eﬁ Qat?c'ﬁidg\ﬂdﬁimt? thg reeerd Winit@ndatferepegiugtion unit,
500 Lo o L ant i
R GEE R o T PAIRT YN 90 o
and the sepond layer,andesirpdepasitiombethel data setguted byts @serofs

| i SERRPO P esiSns L3INSCEEcomT Unk, b De.aiara remroghiced

cl aightZd detftesepsiiyen the navigation 5 information
recorded on the third layer is described using a

l&cript |anguage that is interpreted and executed in

units of J. ne a_navigation.is erfornmed b .
execut i ng3t hesrg]@r?%ﬂar?gﬁgqfé’ m %S’Wéertefﬂaa ﬁ%‘?/h;%‘f@&ﬂ IS
| nf prowHded o SeIRET MleSreprdtRIcBBh iU 4Hd TR pFERIRANEdRS of the

unit and the reproduction sequence.
selected reproduction unit, when the data of the selected reproduction

unit is stored by at least 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. A multimedia 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 the 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 a third layer
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10 27. The apparatus of claim 25, wherein when the

navigation information recorded on the third |ayer is
walemanedasrl usi ng a markup | anguage with tim nPCEHRE#®2003/001877

synchroni zation functions, a navigation is perforned

to carry out the timng and synchroni zati on functions

and the is navigation information controls a sel ection

of the reproduction unit and the reproduction

S e%@rﬁﬁﬁsmé&waﬁdﬁloﬁﬂﬁﬁﬁ@hﬂén of aidedtioAof thB e SIdduBiER unit
the stora medi um conpri ses presentation data

desand laer@prmmgloa seqtRNpe, Jeheraiya seRroduptonp petienteprodiction

For b BE%H0h 816 hafloRtet BAGRIRLr Peadeer sbBENgh °
29. A mupgi metha appbeatnsod tRim @5 prrrainushse e davigation
mul tinmedi a data on a stora%e medi um the apparat us

3 ectsnf@rm@%remrdedr@@ ihe Widayel 15 descabeq 4SO FCTte
St of gﬁaﬁlst %ﬁﬁ‘a‘ itdedt i c{‘&xedﬂ‘féd |H@Hﬁ§"0fj@5@s R Qidation is

recor a repro Ion unit recor
i nf peifatrhed bgrekebutiigtie sanipd tangiuiage, whetdther mgaitmm t

and, the reproduction unjit usjing nmarku Ian and
st ol feRNALRN EoftEy ﬁaﬁedﬁptloarfﬁt%ﬁ@a dup andihen
sec g Qé Jddieest orage nmedi um 30 vvherel n the

at a conprises video object data, still
1(» rrage data audi o data, or graphic data. 41 WO
2004/ 025452 PCT/ KR2003/ 001877 .. The. appargtus _af ..
ol ai m 2027 uheT BEAARASE! BRI Ak WHETPE B 16 flafoation
thi frfloinfatfin @co“d’@j 8k BB LB deRcABEd U8IngPa markup

sel ection of the reproduction unit and a reproduction
S eqlmguegewﬂntlmmg‘@md synshiranidatien fLmﬁ@DdS,r@ napigatian ifs

ti d
apparaPiged B sray vy e Aaah Lo dieiBaRa05T fifiohg g the
19 hB@gatien wsrma@bma@ntﬁblybcha@cﬂdheof tAY Irbbroaidiciiod ahi and
recorded on the first layer into a record unit and a -

i o theprepieduction sgAuenceecor di ng i nformation and
i nkage information of the record unit and the
reproduction unit on a second layer in a table format,

28. The apparatus 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 a 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 storing navigation data in a third |ayer, wherein
the nmultinedia data conprises video object data,

W@ eokio2j4ange data, audi o data, or graphic dat apCT/ERA003/001877
t he navigation data controls a selection of the
reproduction unit and 15 a reproduction sequence. 32.
The apparatus of claim 31, wherein the navigation data
is described using a script |anguage that is
interpreted and executed in wunits of lines. 20 33.

The apparatus of claim 31, wherein the navigation data
is descBDbedThgm@a@a‘tu&pﬁglplma"ﬁgM\d@éelwrtawgat@nrdftaﬂfd
synchronl atlo t

o1 afeoded Ghet i ARG SRS ptBog e BRERTR! doRietion of

t hi He@y@duc%ntdmt aida aggrodudiiomseguergea mar kup
| anguage, and the presentation data conprises a nenu

screen to select the reproduction unit or a screen

| ayout tgqdis

mul ti n‘Edlggl da arﬁ%ﬂghge?i né&h@?ﬁfﬁngﬁgga% rrul t ﬁedl a
dalt mmeSedmthtag@arm@mgmmedmm itlse agpasettm rqu)jrdmg

mul tinedi a ta in rst 2004/ 025
SCTDBgeGRa 7 & Brst lveng! MR iorRds med moavaTRaTTe o
' eCH{Lﬁ’nqieafa &gg récdriBd %‘F‘l“tﬁb'fﬁ’@t la ngév ihio é'ﬂ@cc%q}ﬁltdéﬁtﬂaa
second [ayer describing wt I anguage

10 nf mpmdumomﬁnlatrecmrkiutgemfwfnatm ambhnl@g@nhforMOa of the
rel atlo Shl. cord uni t

e PRI U OB URAS Mt B Sou s DR bt Riapge format

et BAd stGHRY AavigatiBi &ét&ﬁﬁ'aathwd dﬁarOWhéreﬁlﬁ e pRiltiragiiaraata
conprising:” storing nultinedia data in a first layer;

i o domipdiseg vides ehjectidasai stilldmagei date, audiedatay argraphisdiata,

e PR BPR Gl BBt St oBisfin B R AR rofilction unit and

lgttbl@gp&ﬁ,cggnts@quéﬁ@@rd unit and a relationship
bet ween the record unit

32.  The apparatus of claim 31, wherein the navigation data 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 a third layer of the storage medium using a markup
language, and the presentation data 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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and the reproduction unit; and 15 storing in a third
| ayer navigation data of a selection of the

WO 2pro28461 i on unit and reproduction sequence. BJI/KR2003/001877
mul ti medi a data recordi ng nethod recording nultinmedi a
data on a storage nedium conprising: 20 recording the
mul tinmedia data on a first |ayer of the storage
medi um dividing the multinmedia data into a record
uni t anddidieg tedmeltineedia data into ececdidgnit ahaanipreduction
and | j nkage information of the record unit 25 and the
r epEBHARAAd on unit using narkup | anguage; and storing

the info ' jnfs 1

ayer | op ARG ootk s BB B A8 Bp3aRTiee

dat mfoongtiorsefatiribilies obthiearetorthtiapii and id felationghipdadtaeen the
audi o data, or graphic data. 30 38. A nmultinedia data

} ec RGArA ynitandfiereRmayCcHeN MOt i nedia  data in a

storage nedium conprising: 43 WO 2004/ 025452

PCT/ KR2003/ 001877 recording the nultinmedia data on a
first | agér ofA mhkinsxdia dgta recodlingimethed décaydingemultimedia

mul ti pedi a qata recorded on the first layer into a
recgﬁgﬁ?\i&‘ts aRgedn @'H%&G’mqrﬁm%ni t; 5 recording

i nf or mat keNAukinER8aihes filet igyerof the record unit
and the reproduction unit on a second layer in a table

16 or mat ; dividing the mulfimediagiata d1to @atesorchuait and reirapagéuction
vvhereit_n the nultinmedia data conprises video object
dat 4Msti| | i mage data, audio data, or graphic data,
and the P?wi&agia%c@aaaamés@hsi inel edld rmet irfbenation

reproduction unit and 10 a reproduction sequence. 44
of attributes of the record unit and a relationship between the record unit

and the reproduction unit; and
15 storing in a third layer navigation data of a selection of the

reproduction unit and reproduction sequence.

37. A multimedia data recording method 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 reproduction
unit;
recording information and linkage information of the record unit
25 and the reproduction unit using markup language; and
storing 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:

43



WO 2004/025452 PCT/KR2003/001877

10

recording the multimedia data on a first layer of the storage
medium;

dividing the multimedia data recorded on the first layer into a
record unit and a reproduction unit;

recording information and linkage information of the record unit
and the reproduction unit on a second layer in a table format; and
storing navigation data in a third layer, wherein the multimedia data
comprises video object data, still image data, audio data, or graphic data,
and the navigation data controls a selection of the reproduction unit and

a reproduction sequence.
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