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r ef er enceTLBAGKEROMNENGROTHE | NVENTION 1. Field of the Invention [0002]
The present invention relates to reproduction of a nmultinedia i nage, and
more parti STDRAGE MEDIUM STORNE INTEIRAGTIGE GRARHIGH STREAMBCTTIVATED Bphi cs

st ream dREPP@)EH TOSER BEONGMARD, AND BEPRODLSINEARPARATIUS ANSIMBTHRD FQR
appar atus and met hod for reBFBROPUGING FBOM THE SAlME. 2. Description of

Rel ated Art [0003] To reproduce a nultimedia image, audio-visual (AV) data

of the nukbEBELHFRERERTETO mm—ggt,qp@tma;baﬂ@\qgont rolling reproduction of the
AV data, and system data includi ng conmand | nformation related to a title

of AV d3fohio. e ALILAL JaSRATNAED KRR, EIEP AN, IRY tida. 1 noerted

inarep od cin aratus are reco data can
al so be 0Q02¢tr awld! G-2004 1922043y egecatively liad on darplamﬁ%m(hiraﬂdt Merch1RA04. ins

recor dedib Rofdaf ItbiRicREeP Qmésymeragadsme%rmcm%o LPnersitlyi tles,
and a nenu as a main stream [0004 FIG 1lis a I agram of Qgeneral AV

data rec6if8W¥ein a storage nmedium [ 0008] Referrlng to FIG 1, in a storage
medi um storing a nmultinmedia i mage, a video stream 102, an audl 0 stream
104, a pBRASKBRAUNONORTHRRANTENTIO®AM 106 for providing a subtitle, and an
interactive graphics stream 108 for providing a nmenu screen are nultiplexed
(MUX) and réc iejeal the Iyepiii'n stream Hereinafter, the multiplexed main

t d AV data 110. di f
eneral Daloa s Ao leaiteesh & eprepdion 26 RYTRIE TPt ATA Sor age
medi um Z@G)tudulmrly\/no aBtordye nMddida tiariddlén interactiesngrdpitics strep@GisplayRe heesponge tbo FI G

2, ar eprf 9&9‘!”8 ich%m%RRaa%gtaL}gprE%ciH’g%'bgrg%%iaﬂg n%tﬂgdlf&j rgﬁgjj@cirig'm‘?the same.
2. Description of Related Art

[0003] To reproduce a multimedia image, audio-visual (AV} data of the muttimedia image,
navigation data controlling reproduction of the AV data, and system data inciuding command
information related to a title of AV data to be initially reproduced when the storage medium is
inserted in a reproducing apparatus are recorded in a storage medium. Other data can also be
recorded in the storage medium. In particular, the AV data is recorded in the storage medium by

muitiplexing video, audio, subtitles, and a menu as a main stream.
[0004] FIG: 1 is a block diagram of general AV data recorded in a storage medium.

[0005] Referring to FIG. 1, In a storage medium storing a multimedia image, a video stream
102, an audio stream 104, a presentation graphic stream 106 for providing a subtitle, and an
interactive graphics stream 108 for providing a menu screen are multiplexed (MUX) and
recorded as a main stream. Hereinafter, the muitiplexed main stream is called AV data 110.

[0006] FIG. 2 is a block diagram of a general reproducing apparatus for reproducing AV data
from a storage medium 200 in which the AV data 110 is recorded.



reads navigation data, as described above, and obtains control information
required for reproducing the AV data 110. For exanple, the control

i nformati-on includes a coding type of the AV data 110, a bit rate,
information indicating an area in which the AV data 110 is recorded, and
the type of data included in the AV data 110. By referring to the control
information, a reading wunit 210, a denultiplexer 220, video, presentation,
interactive graphics, and audi o decoders 230, 240, 250, and 260,

respect i i089%] Reteringrie FHF-12ed refoyois apparefus B repredueing esnidiimedimimagef er ence
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t he di viwg®18ta demutid@©@r 22, gidgh @& ntation, inderddive gearbic23Md autio aagleB6IR0,
respectiygl ¥50 BEA¢BetipambEaps Phdiifg t 0 the respective decoder is decoded
according to a corresponding data type and ready to be displayed on a

Screen desi gnat e time. The deco vi deq, stream 102, the

pr esent %P@q gﬁh‘%}ﬁ%cwg'? ?%rﬁmrirﬁée?erﬁﬂ%ﬁt8%?ﬂg§l‘e1l andify B]’ee{éf'(i“%“'ﬁtr%@ﬁ?% stream
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cor con. ARG A00eRMN 1B Rubndd Bid Parsfhs Y RuREEANT EHHORIEE 0 1 1° cor s
sel ect i oteriplexas228t Tae slamuitiplexer 289 divfdes Sedeepived AY datan]iOdntg thetvigeo et c.
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-but't ons tbreuyhess cespertivaly. Bacdesiegmata@emittedin thé\raspedtivs deeldecit detsodedan be

i nput b . i Lfi t.t.QF een.
That i o 2ok IS oS FPEGReds BE fhd tebaf i cpdboied %ﬁa?ﬁ%’é&ﬁ%@%ér, "
convent i ol Thecleeedpdoideg siippar 82.4ke prassstation gephic e poitasdiar thenu  screen

at a desh@natRtyrhhHiR MEeM 108 aft BR%Id 49 8SingRlIMAG isilda BBREE 2Y herFiRBR Uanvhen
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SUMVARY &ample, an output status can be controlled based on a user’s selection such as of a subtitle

on/off status and a mute status, efc.

[0009] In particular, the interactive graphics decoder 250 receives the interactive graphics
stream 108 from the storage ‘medium 200, decodes the interactive graphics stream 108, and
outputs a menu screen including buttons on the screen at a designated time. A user's selection
can be input by the user selecting a specific button on the output menu screen. That is, a user

interactive function can be provided.

[0010] However, a conventional reproducing apparatus unconditionaily outputs a menu
screen at a designated time even if a user does not want to watch the menu when reproducing
multimedia such as a movie. If an undesired menu screen is displayed when viewing a movie, a

user may be inconvenienced.

BRIEF SUMMARY



[ 0011] Enbodi nents of the present invention provide a storage nedi um
storing an on- denmand interactive graphics streamactivated in response to
a user'-s—command by expanding an interactive graphics stream function for
supporting a user interactive operation, and a reproducing apparatus and
met hod for reproducing fromthe sane. [0012] According to an aspect of the
present invention, there is provided a storage medi um conprising video
dat a and aphi cs data for displaying a nmenu screen overlaid on an inmge
di spl ayetfVd Hp t e lipdismentsorf thenrresangwyeniian garovivhe sigragshinedumastaing agbodes fir st

gr aphi csdélasmy indie Qﬂwl&rhtr(egrﬂ a%wa@&nnv@sgans%rtoa%w@édnﬁﬁbrfa B&d\r@
generated by a user. raphi cs dat a nanzfﬁal so i nclude second

gr aphi cs@esacyS piaRYy Stfﬁ‘f']"’lWECtE’glf‘EéHp%P{t’“gé' hes Infrragtive opgraion. psbAL 4] The
first ancpseiocngagraqpts asl dathad foayephanieing dfemtthegdmar sim |l ar structures
which include a field for discrimnating fromeach other. [0015] The first

and seco a tu

i ncl ude @gg%n%@ﬁﬁm&?&%%@?‘ﬁ?%ﬁ.pﬁéﬁﬁﬁﬁeﬁm@ﬁ%‘é&ﬁﬁw iR Refl, e
val ues, PERPEEgvidepyata ghd@laphict Hatafferdigplaxing ammrﬁgﬂ@pmatdsofdm umagay have
i nter actuly@a@a@mm&bm viddd d4d. U praphildidg .hmdeu%t araw.%détb eld for

di scrimnati ng from each ot her. \H&Ol? he first tg g? i cs data may have an
on_dermandSREE PR G SRR sRian astivalied B‘L@"a'?ﬂ P PEPLAEI PY 8P he structure of
the second graphics data, The on-demand-interactive-graphic structure may
i ncl ude [9A13r nBheé graphiegdatdimay aésa inahideisatontgnaphiza getai dimplayed bmthetsomen the

first gré%gi&}%ted%’ﬁea is decoded and ready to be displayed and information
regarding at | east one menu page to be displayed when an activation

conmmand t he user i ncl ude information
Cor i spiyflng The Tebamls<oe SRRt ey TG T i UG s “Bistrand ©o
be perfomcledjaa\mmfctrldecnmmatur@e‘fmeanhtdnmrbutton [0018] The first graphics
data nmay be nultiplexed with the video data and recorded in a single

Stream @brdinethi fist ol RBBS Gafl HeAisR Wlap RERANFIIANGRRACALALRS Wt | P! exed

with the vi data and recorded % stream [0019] The fjrst

gr aphi cs'"ﬁﬁ‘ieaseéﬁ’(?"w(%ﬁﬂ 69%%]’11@5“@&93“??&9 E?@h&?ﬁﬁ?tﬁﬁrpé%éwewwe?%ww deo
data and recorded in a single stream and object data, which is used by the
first gri@phelcs Thafiai and sedoahgrapticsatata magkavefinteladiveegraplscr rsegmetuamudwes

i ncl uded,yig, ARUIIERENGERS: RIROAAY Wb ESH RS 3

[0017] The first graphics data may have an on_demand_interactive_graphic structure
different from the structure of the second graphics data. The on_demand_interactive_graphic
structure may include information regarding an initial menu page indicating that the first graphics
data is decoded and ready to be displayed and information regarding at least one menu page to
be displayed when an activation command is generated by the user. Each menu page may
include information for displaying'at least one button and information regarding a command to

be performed when the user selects the button.

[0018] The first graphics data may be multiplexed with the video data and recorded in a
single stream, or the first graphics data and second graphics data be multipiexed with the video

data and recorded in a single stream.

[0019] The first graphics data and second graphics data may be multiplexed with the video
data and recorded in a single stream, and object data, which is used by the first graphics data,
indicating an image of the menu screen can be included in an independent stream and recorded.



[ 0020] According to another aspect of the present invention, there is

provi ded a reproducing apparatus for reproducing froma storage nedi um

vi deo data and graphics data for displaying a nenu overlaid on an inmage

di spl ayed on the basis of the video data, including: a video decoder which
decodes video data; and a graphics decoder which decodes graphics data. The
graphics decoder decodes first graphics data displayed when the graphics
data is of a specified type and an activation command is received. The

second JP%Mi cAcqgiding wnaﬁhgwsgy@&f He riesgesnfRbere dhare isroviesi? eREdETRpNI Cs
g?t adl S aﬁbﬁ&rafbfs f@rhepr%%m{g ﬁmp@stoféb@%iddlumﬁd@cpm aaﬁngraBﬂ&’s dats tdnals lﬁﬂﬁ@g I tse a
ender overl ayl.n e LeCo I CS atl a,

and e iRt B i eBrinEval bUER teBhna Ve B BRADRE e PR et

[ 0022] Addchrddicodpstvaieaniatahend agqaehlbs ddcotitrevteheeodesi gnaphidsidata, Thberaphics

id t

0 oo sari LB OE B0 LR BlbRR AT R i Bi0S TR RS
i mage d|a@|cﬂca\yaélan mmmh@ ib agrielyedf T!nm%ecwdj@r@pld@ﬁt deta Filsplapectheld dqsmcﬁtad&@e

decodi nG,H3h aRNdreshiclAdRa is@BHork frBayRasi s of the decoded graphics data,
outputting the decoded graphics data when an activation command is

gener at the user . or outputting.the code

dos gnadlit; nire e Ol b PP ectefoes RisrRurb BBRettued i B tadent

i nvent i ding decededgrashipr daid, died aa imerfdee tranwfitiing p ueeh commpnd o thatosarhiesi ve

gr aphi cgegddepam from a storage nedi um including: reading an interactive
graphics streamfromthe st orage medi um decoding the read interactive

graphics__stream determ pin e of the read, interact raphi cs
o 19871 b Abrd B hercagd of PR PSR RaTg AR 6 SAPE SR T T deo
dat a andneie dfremlb@ielng) st@agt;d‘llaedilhmrsdmdg dideadath aad gebicygdath &t disprgingben t he

decoded iSRGk VS 0 SN oS LEBRI & il DAVTRnd MEY ARLT & BLARRT ©F

stream and d% ayl n en an ac Iva I on conmand is
r ecei vednausen demmg@mw@daiam@r ecthe pasigpidpmiiecpded giapinics datapubiyitie thend

'”teraCMb&ﬁme%&hh@%aéhﬂ%ﬁ%haEﬂ@@&]mﬁﬁﬁ@ﬁﬂk@Qu%@e&@i&@@@&hﬁbu@ﬁﬁﬁ@ﬁmOf t he
present invention, d{?@g'ﬂ???ftded an interactive graphics decoder,

i ncl udi ﬁ@mdﬁdﬂﬁp@%ﬁ#@?fﬁﬁl W8or which decodes a received
interactive graphic streamand transnts button image object data and
but t on deed3] gukabiding to isHIf aother pepechdfttes presrnt twentidnsihereds wrodierte oathad buf f er

which t F@ubihy amrﬁé’rgﬁlv@ ra'pﬂﬁc@ét‘?é:atrﬁ ¥Em a%fc%)d@ rﬁédt%rlﬁﬁurﬂnﬁ’dq%édn@%nt ransmts

the interactive Ics streamto a streamg grocessor an Obj ect

buf f er \Aww'@ﬁf'we@é@%@r?%ffem'tfb%ﬁ(’iaﬂﬁg@dwﬂ] QETOdH‘Qtt%e feéd YR GraphicH uf f er

stream; determining a typé of the read interactive graphics stream, and blending the decoded
interactive graphics stream with video data and ons of displaying the blended data at a
designated time when the decoded interactive graphics stream is a normal interactive graphics
stream and displaying the blended data when an activation command is received when the
decoded interactive graphics stream is an on-demand interactive graphics stream.

[0024] According to yet another aspect of the present invention, there is provided an
interactive graphics decoder, including: a stream graphics processor which decodes a received
interactive graphic stream and transmits button image object data and button configuration
information after the deceding; a coding data buffer which temporariljr stores an interactive
graphics stream and then transmits the interactive graphics stream to a stream graphics
processor; an object buffer which receives the button image object data; a composition buffer
which receives the button configuration information; and a graphics controller which builds an



whi ch receives the button configuration information; and a graphics
controller which builds an 4 inmage to be displayed using data stored in the
obj ect buffer and the conposition buffer and transmts the determ ned

i mge fromthe object buffer to a graphics plane. [0025] Additional and/or
ot her aspects and advantages of the present invention will be set forth in
part in the description which follows and, in part, will be obvious from

t he description, may be | earned by practice of the invention. BRI EF

DESCR! PTMesg mwlww'n@alpmm intheokiech Ruffes and theermpssiticn huffghand

advant agemsRiis ifeaictdivpRt irfiyetdnh theeREENMBPR Kt hphicdgenDr e readi |y
appreci ated fromthe follow ng description of the enbodi nents, taken in

conj Untho%H'] A%Q(a n%l aar?cl(}or % e%t an%\gdo&%gr%%am%%p?ﬁé '%f IOI{ \Ksllll%e\éé ew 0;

conventi reco vi ew of
convent i forialn paetin WWsW@tla@whxp@fQJews and, mqwbud@em@wgugftrw ﬂ‘@edesmprmmrl n

whi ch AV dad aei 90k 66 Bladed: ofﬁle@nve%tubr{ lustrates a configuration of an

|nteract| ve graphics stream according to an enbodi ment of the present

i nvention 4 111 ation when a normal Interactive

gr aphi csB%FF@ﬁﬁqpéP?@g\féﬁﬁi%oD%&\ﬁ ” 5A and 5B illustrate operations when
an on-demand interactive graphics streamis reproduced according to an
enbodi meff026}f Thesemndoe niher anperts bothadvanigges @dha hventigh wildbecohne gppanerd a

met hod ofp 43, &€ Fd 48 Qﬁéjr@cgat@@fr&ﬁ'tmnd Mselitoh bl e enBb@RIBhEStaRd igaM
according to an en%

. present invention froma normnal
i nt eractqomnct@ndmmtla%a%@@m@arﬁwﬂaﬂrﬂvms? MHfirat es a method of discrimnating

an on-denand t eractiv t.ream cordin not her enbodi nent
of the pr eserﬁjg'i rf\?é’rYielWo‘ﬁchV ’%{’aié\?fj@tf" r?cﬁfc%ﬁé%?ltea%ﬁrr%epcﬁf"&‘s stream FIG 8
il lustrates &i@etikhadiewf ofci ®overtivma répneduaing eppadiatns fed repnedeiciag Bistasaggr aphi cs

stream |ﬂ ﬂ@gcﬁg\/g té‘:%%or%@‘)d' ment of the present invention froma
nor mal erac Ive |cs stream FIG 9 is a block dla%ramof a

repr odum ng é‘bﬁéé}'&lﬁfﬁteﬁ(?rcof‘@ﬁw%@[]@f%'nﬁﬁac@ﬁe grenkiftstraam PR eIRaYr aphi cs
st r eam a&RdthdH of Be preseri@htignt of the present invention;

FIG. 4 illustrates an operation when a normal interactive graphics stream is reproduced;

FIGS. 5A and 5B illustrate operations when an on-demand interactive graphics stream is
reproduced according to an embodiment of the present invention;

FIGS. 6a through 6¢ illustrate a method of discriminating an on-demand interactive
graphics stream according to an embodiment of the present invention from a normail interactive
graphics stream;

FIG. 7 illustrates a method of discriminating an on-demand interactive graphics stream
according to another embodiment of the present invention from a normal interactive graphics
stream,

FIG. 8 illustrates a method of discriminating an on-demand interactive graphics stream
according to another embodiment of the present invention from a normal interactive graphics
stream; .
FIG. 9 is a block diagram of a reproducing apparatus for reproducing an on-demand
interactive graphics stream according to an embodiment of the present invention;

FIG. 10 is a block diagram of a reproducing apparatus for reproducing an on-demand
interactive graphics stream according to another embodiment of the present invention;

FIGS. 11A-11D illustrate an interactive graphics streams included in AV data according

to an embodiment of the present invention;



FIG 10 is a block diagram of a reproduci ng apparatus for reproduci ng an
on-demand interactive graphics stream accordi ng to anot her enbodi nent of
the present invention; FIGS. 11A-11 Dillustrate an interactive graphics
streans included in AV data according to an enbodi ment of the present
invention; 5 FIG 12 illustrates a configuration of a player status

regi ster recording information regarding an interactive graphics stream
according to an enbodi nent of the present invention; FIG 13 illustrates a
confi gur at i orFl@f12dllystratger cetfmiutsion et plawar stabsoegistagrecortliog idonmetion r egar di ng
an inter Iy 1 J e

pr esent égénr\k}'éﬁta go’ﬁagéﬁ%ggf; e %%d(shtq rggétagdé%gbgip %?Febggﬁtp ?ﬁgﬁéjﬁg%gk '&%rgtghmnd for
activating aml@ri3déstnias alcﬁ@féﬂluéﬁ@?ﬂ glea glpey lsiatus registeriereeing iieEWL®Y a user;

FI GS. 156«{;&8@9 %5Iﬁ]t&B&We@ka%ﬁ|c§¥tr§érﬁbéb%ﬂﬁn@6%ﬁbtﬂéﬁ&n5d@hrﬂ@rk UEHe pfesantdi sp_fl ag
flag for configurations of player status registers shown in FIGS. 12
and 13 'F‘Y?é‘B%’btl vely; FIG 16 illustrates a system nenu of a reproducing
apparat us i n Abdifghiiusentds bipestesd afthandling i cognand GartaptiMatio a@on-demdetrand

i nter actl Ve waﬁgéhqgs Sﬁ%gy&gﬂe fb&aqfsgr defined; FIG 17 is a schematic

di agram 'S inc a button for turning an output of an
on-denmand i ntféEactirandJBBshow disgley éfaWﬁ@mé‘Qﬁﬂffdmgm Glugofiadisp_flawigefarthe |

i1l ust raé_ohﬂ@ra.oﬂ%mg&e%afﬁpég?gaelsngma.m@sameadael@ #é@b&mv%l ch an
interactive ics streamis recorded accordin odi msnt of the

bresent 1 nve S IRILGRES RRGII GG o5 AT SIERA SPRGAPENE Post 1S G t ho
met hod  afirmirgRmatti afganaansdauﬁamgeqtémdivu@apmsmmmoa!nﬁarediaﬁn@md interactive
graphics str il.l ustr at | PTI ON
OF EMBODI I\/EN%%E][% :*zﬁsckﬁg}ag? 81& raEno la] r%r%o{e qgﬁﬁ&%cfﬂ%ﬁlﬁ d&lﬁEﬁ#&r'ﬁPthE%R

enbodi mentmit gifartmdqmamlemterabmmn?‘ms Sffewaﬁfﬂffes of which are illustrated in

the acconmpany)gg sqf aMAdart nlﬂ@@ét n%@ rhdth& Jf@é&écﬁfaﬁng a srtwa@er Akdum@hemich@nt he -
| i ke el ements throughout

nts are descr elow to explaln
t he pre§@ﬁﬁffacf"f?\@?&*l"ﬁr?t'ﬁ?mr‘%'feé?rfj?%@c‘iogF e aP.@g&P@@Eﬂ{%%}%ﬁ*ﬁi@“ (Y& t he
present dpgecification, a normal interactive graphics streamrefers to a

dat a :St réam \gh%qg %) : ggta(f]e%sﬂo%cﬂgrpﬂu&&{lﬁgetﬂe %ettﬁ)d%??ép%&hﬁga s'tcﬁ‘gge rﬁ\gtﬁﬁn as

used in the
on which an on-demand interactive graphics stream illustrated in FIG. 18 is recorded.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] Reference will now be made in detail to the embogiiménts of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
nurnerals refer to the like elements throughout. The embodiments are described below to

explain the present invention by referring to the figures.

[0028] As used in the present Specification, a normal interactive graphics stream refersto a
data stream which provides a menu screen at a desighated time. Also, as used in the present
Specification, an on-demand interactive graphics stream refers to a data stream which provides

a menus screen which is displayed only when a user desires.

[0029] FIG. 3illustrates a configuration of an interactive graphics stream according to an

embodiment of the present invention.

{0030] Referring to FIG. 3, an interactive graphics stream is divided into units of epochs
according to how a decoder operates. Information for reproducing a button on a menu screen



Speci fication, an on-demand interactive graphics streamrefers to a data
stream whi ch provides a nenus screen which is displayed only when a user
desires. [0029] FIG 3 illustrates a configuration of an interactive
graphics stream according to an enbodi nent of the present invention.

[0030] Referring to FIG 3, an interactive graphics streamis divided into
units of epochs according to how a decoder operates. Information for
reproduci ng a button on a nenu screen 6 including a plurality of buttons

i s cal | edclaging apkiraiitt df bettensapedlled an hijteragtive graphich plejeeic Ail irdergettyp arapbics obj ect s
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t he dec I's reset 1S |ne as a specitied tine. ay sets
are def i ¢fdineaadtepubiplye buﬁ*ﬁftoétr@fdeﬁw@" ISH?%EF Bcdefiged @%%Wﬁcé@d ®pects, as shown
in FIG 3. Adisplay set indicates a set of interactive graphics objects
di spl aye@o®n aDsphglsets aﬁé:d!eﬁlﬁéd afo@pia neitegrashinkaactive glapbies cljedt€ as thawre
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[0032] Each display set includes a composition segment storing configuration information of
an interactive graphics stream, a plurality of definition segments, each recording object data
such as a real image of a button displayed on a screen, and an end segment indicating the end
of the display set. The composition segment includes output finish time information, button
configuration information, and operation information indicating how a reproducing apparatus
responds to a user operation. The composition segment can be realized with an interactive
composition segment (ICS) data structure. The definition segment includes an object definition
segment (ODS) including object data having image information of a button and a paleite
definition segment (PDS) including color information adapted to the ODS.

[0033] Each segment in a single display set is recorded in a packetized elementary stream
(PES), which is a packet unit of an MPEG-2 transport stream (TS). A relevant display set is



such as a real inmage of a button displayed on a screen, and an end segnent
indicating the end of the display set. The conposition segnment includes
output finish tinme information, button configuration information, and
operation information indicating how a reproduci ng apparatus responds to a
user operation. The conposition segnment can be realized with an interactive
conposition segnent (I CS) data structure. The definition segnent includes
an object definition segnent (ODS) including object data having i mage
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wants it to, ngt just user wants it to. 0035 Therefore, accordi ng
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The normal 1 nteractive graphics stream is displayed on a screen at a

nand. ¢ MO, clmiaE A SR i Senfigbd AR RRA S R el e
onl y wheandalisagpssiry aitd leter desigreted trr@ g@n@p&tl‘edhw toe On-demand mteractlve

graphics stream is displayed on a screen only when an activation command is generated by a
user after all data is decoded and ready to be output, and performs a designated operation in
response to an input from the user. That is, as in the normal interactive graphics stream, in the
on-demand interactive graphics stream, interactive graphics objects such as buttons can first be
displayed at 2 time designated by‘the PTS. However, in the on-demand interactive graphics
stream, the buttons are not displayed on the screen, unless the user inputs a command to do so.

[0037] Inthe normal interactive graphics stream, the composition_time_out_pts indicates a
time when the buttons are no longer displayed on the screen. However, in the on-demand
interactive graphics stream, the composition_time_out_pts indicates a time when data related to
the buttons is deleted from the buffer of the decoder. That is, even if a button activation
command is generated by the user after the output finish time, since the on-demand interactive



user after all data is decoded and ready to be output, and perforns a

desi gnated operation in response to an input fromthe user. That is, as in
the normal interactive graphics stream in the on-demand interactive
graphics stream interactive graphics objects such as buttons can first be
di spl ayed at a tinme designated by the PTS. However, in the on-demand
interactive graphics stream the buttons are not displayed on the screen,
unl ess the user inputs a conmand to do so. [0037] In the normal

i nt er act graehicy Hshinds bs eetivated doeenda exiploaly tdngsr, themstivation peremandiirarattesisar ti ne
when thegstons are no longer displayed on the screen. However, in the
onddenand interactive graphics stream the conposition_time_out_pts
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| ocat i oy data, the command defined to the specific button is performed, an output state of each
button is maintained until the output finish time (compoéition;time_out_pts) is reached, and
when the output finish time (composition_time_out_pts) is reached, the specific button
disappears from the screen. That is, a normal interactive graphics stream is displayed on a
screen at a designated time, and when a designated output finish time is reached, the normal

interactive graphics stream disappears from the screen.

[0041] FIGS. 5A and 5B iflustrate operations when an dn-dema_nd interactive graphics stream
is reproduced according to an embodiment of the present invention.

[0042] Referring to FIG. 5A, on-demand interactive graphics streams are multiplexed in AV
data. When an on-demand interactive graphics stream is decoded, the on-demand interactive
graphics stream is ready to be activated. Even if the on-demand interactive graphics stream is

ready to be activated, a relevant button is displayed on a screen only if a user’'s command is



the AV data, the conmand defined to the specific button is perforned, an
out put state of each button is maintained until the output finish tine
(conposi-ti-on_tinme_out_pta) is reached, and when the output finish tine
(conposition_tinme_out _pts) is reached, the specific button disappears from
the screen. That is, a normal interactive graphics streamis displayed on a
screen at a designated tine, and when a designated output finish tine is
reached, the normal interactive graphics stream di sappears fromthe
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subsequen set eac even | an out put finish
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not havegifede del eted fromthe decoder. However, even if an activation
comand of a menu is generated by a user after the output finish time is
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interactive ar aphl cs stream have .a Fg‘é or sim uct ure.

{.
However ,acivaiPp Fep@AREn tlBee?%g"ﬂaquxéte%vesqr? %trpgmteﬂg?ygﬁgsﬁnaz%{tgg? Hg of a

but t on aRe AoBRI BRRadige graplkcsstread. Mhatis U@ty isformation for discriminating two types
of interactive graphics streams is added, the same data structure can be used for realizing the

two types of interactive graphics streams.

[0045] Additional methods of discriminating the on-demand interactive graphics stream from

the normal interactive graphics stream are as follows:

First method: a method of discriminating the two streams by using a segment_type

field of an ICS

Second method: a method of discriminating the two streams by adding an ICS_type
field to the ICS

Third method: a method of discriminating the two streams by defining an
On_demand_ICS structure as a new structure of the on-demand interactive graphics stream.
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activation command in the on-demand interactive graphics streamand by a
designated tinme in the normal interactive graphics stream That is, if
only information for discrimnating two types of interactive graphics
streans i s added, the sane data structure can be used for realizing the
two types of interactive graphics streans. [0045] Additional nethods of
discrimnating the on-demand interactive graphics streamfrom the nornal
interactive graphics streamare as follows: First nmethod: a nethod of

di scri rri[nma‘]ng;:m sAWDoS GERITBs e aiSisthgd &hs @gtmBiholydidisclinklihgdn étn | CS

Second ' atin r eans addi an

I CS type ?' %ﬁga%f\%%s%a} é&‘;ﬁ]{é’?’w aagsﬁ‘ﬁé‘t ’h\,\ﬁ[ E%heaqr%sep*)%t“ﬁ&?? ﬁ‘g“tahe t wo
streans rtwmalerﬂterraphn@ gmaph{os stteamand | CS structure as a new structure of the
on-denmand interactive graphics stream 10 [0046] FIGS. 6A through 6C
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such t NanedoR04difing! RITEAF his@y8li BRI Thatt, rtmttmaﬁoc{&e&mtaém&&% has a

val ue 0x18 and an on-demand 1 nteractive graphics stream

( On_dendtR¥s ICCBJe BYe Agehiss Heaams uslkegdne seraent yype fipld 6pf ween H’@t"WBB/PeS of

di scri miftataesetdigphiosBiresniprevethe samhestARturale gr aphi cs streans using the
segnent _type field 604 when the two types of interactive graphics streans

h av € Ej)hqg@ge Sﬁlbr b ﬁlhé’tfa‘?es 4 ngﬁﬁ% t é gécoﬁd Hetﬂéﬁ? 6f%§ﬁm%aﬂ?%ﬂp&wé ern&ds econd

t ho cr|mna|ng an on eman Interactive I csS stream
accor di iejeragliverasariise sEptio dresiieg Branptier gipkadiment ohthe ﬁqueﬂt ipyesHeafrorar mal

I Nt er actiouBal Git@RRIVEYraphlcedmam.[ 0049] Referring to FIG 7, on-demand and
normal interactive graphics streans have the sane structure

(i nt o1 aGhidee-COIBORLI] AR 7 SHTRAhy ATl HAEAEE QA TELA s (HEyEY0 {yPeS

interactive Streans are discri e field
702 Thagmes!ruttre (mteracttve composition_segment), and in the second method, the two't types of

interactive graphics streams are discriminated using an ICS_type fleld 702. That is, the
ICS_type field is defined so that, if a value of ICS_type is 0, ICS_type indicates a normal
interactive graphics stream, and if a value of ICS_type is 1, ICS_type indicates an on-demand
interactive graphics stream.

[0050] FIG. 8 illustrates a method (the third method) of discriminating an on-demand
interactive graphics stream according to another embodiment of the present invention from a

normal interactive graphics stream.

[0051] Referring ta FIG. 8, a newly defined an On_demand_lCS structure is shown. Unlike
the first and second methods in which the same structure is used, in the third method, a new

structure of an on-demand interactive graphics stream is defined.

[0052] Unlike a structure of a normal interactive graphics stream, the On_demand_ICS
str'ucture, the new structure of the on-demand interactive graphics stream defines pages to be
configured operation by operation such as an initial menu page including an initial button
informing a user that the on-demand interactive graphics stream is decoded and is ready to be
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|CS type field is defined so that, if a value of ICS type is 0, ICS type

indicates a normal interactive graphics stream and if a value of ICS type
is 1, 1Cs type indicates an on-demand interactive graphics stream [0050]
FIG 8 illustrates a nmethod (the third method) of discrimnating an

on-demand interactive graphics stream according to another enbodi nent of
the present invention froma normal interactive graphics stream [0051]
Referring to FIG 8, a newy defined an On_dermand I CS structure i s shown.
Unli ke &digatbd bsathe@@d HAGAnes .ﬁaudmgdmioﬁs mecdisddyedaﬂmhébm démarce | s used,
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operat i o\pm%ld[ad,_kqged)erfor med if the button is selected. [0053] On the basis
of an on-demand I nteractive graphics stream accordi ng to enbodi nents of

the present invention described, above, nfi gur at a reproducin
appar at 90ppblaS- ﬁgandﬂﬂé‘r%tﬁo%éjr‘%ﬁfﬂ"? ?ftr%‘?r @ﬁ”\g Ph?'a ‘g)r &pfc@éiﬁf'%%@? dlgng

t o an endeHnaentéracivetdnephizs egedrt accmmrguo@mbomﬁehtsbﬂtmbazresranbmdentnpf0054] FI GS.
9 and 10 are bl ock diagrans of reproduci ng apparatuses for reproducing an
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pr esent | nventl on ferrin an interactive gt@ap I CS
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k i, d hi
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t he i nt edemotien@d0gr aphi cs decoder 910.

[0056] In the interactive graphics decoder 910, the interactive graphics stream is temporarily
stored in a coding data buffer 912 and then transmitted to a stream graphics processor 914.
After the interactive graphics stream is decoded by the stream graphics processor 914, button
image obiject data is fransmitted to an object buffer 916, and button configuration information is
transmitted to a composition buffer 918. A graphics controlier 920 builds output images for
received object data with reference to relevant configuration information and transmits the buitt
image to a graphics plane 930. That is, at the time identified by a PTS, an output start time of .
an interactive graphics stream, the graphics controller 920 determines an image to be displayed
on a screen and transmits the determined image from the object buffer 916 to the graphics
plane 930. The transmitted image is output with reference to a color lookup table (CLUT) 932
according to color information included in the relevant configuration information. Also, the
graphics controller 920 may change a button state according to a move or selection of a button

in response to a user command and adapt this result to a screen output.

[0057] Particularly, FIG. 9 shows a block diagram of a reproducing apparatus configured such
that a normal interactive graphics stream and an on-demand interactive graphics stream use the
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[0056] In the interactive graphics decoder 910, the interactive graphics
streamis tenporarily stored in a coding data buffer 912 and then
transmtted to a stream graphics processor 914. After the interactive
graphics streamis decoded by the stream graphics processor 914, button

i mge object data is transmtted to an object buffer 916, and button
configuration information is transmtted to a conposition buffer 918. A
graphics controller 920 builds output images for received object data with
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transm t%n ?ﬁ" get er 9pe g@&gractr\%gr%?mfcsgpb ?{%f fl%[:esse {o t he graphics

pl ane 93 mage | PEFEREe®t 9| col or | ookup
tabl e (CLUT) 932 accordl ng to color i nformatl on included in the rel evant

confi gurl@9%@n F& 4P ivert blork digurarp of 8 Fprodyeiag RPrasatedfer rasredicing 20 ofwgmendnge a
button shRiRHACGASIHENGrebM RcITBME tPinctRl 8GbbAMeRof heiibdePRinvddlioh.esponse to a
user conmmand and adapt this result to a screen output. [0057] Particularly,

FIG 9 abockd ram of in a nfl red such
that a ﬁ@gﬁl {egwgc?l @ng’raarB Eocgc%qoép %Pa(fus mafﬁped’ &H%a?% Hﬁagr active
gr aphi csn@tace@rgrawncstdweammd Sa198- dbmlaﬁ@mtmm grapspmteeamg"etsmect wpes of

inter aCtéeéQr&%r reclt t‘ﬁ?méltlésqg \M‘ﬁ%htahg tﬁ?‘ H@rnﬁpln{e%ctiv@{;rabm%]gﬁe%ﬂg@ Ktorkdn @s

shown in one 0O e normal I nteractlve Ics stream and
t he on- cePRimal lpﬁ'tré?ra@“t’?(ﬁé* 197 &d dhe rdemand nfpragivesran WSﬁH@arwfsrt@?d Bt he

dec Oﬁer hl&ertindacgi |n’ié$rﬂbry brieBB020T Niterdfsre, A8 o tgﬂﬁs df)fﬂ@a&fvelgfﬁpﬁroa@’ltréatf §

graphi cs_stream can C sse once QC I agram
of a reprodlitt 56%W§F§F'Ugj E E‘tEP St hg 2 aﬂgrglna FSe) t'c\fe graﬁ: 'Y ?it(r: A8

gr aphi csngttireaseizoderaamon-temandotthectierdraghiossirearo fexistsdn pbelermr wheoent i on.
[0059] Ref @Jnunegnt&rgcﬁe%a&%s sBedrf W iRSHG HSaBRARIAS HSmizPRldratdlegastieh that a

normal 1 nteractive graphics streamand an on-denmand interactiVve graphics
st r eam afticamexistsdn phufferelhe PHifes MAMInep! 44707 ¢r<l0es BOIIRURIP PeTRSRE Hewetere
nor mal i vieRrtREfniot a@roﬂimlfﬁré?cﬁw@bfaﬁﬁﬂé btfeaRisQir@ imulancdusP dispthydd@h anexrapnyit ar ea

1010, and t'ébﬁglﬁﬁ hla}%%ecigré%&tdlg%%; r%ﬁ'glat% Strggcrinptﬁ%%&gr lﬁ%r SioR 1 a

on- denmarf8Y &0t P nleract fve
gr aphi csscsstem@amiguratran cgn baiproblemetiss | Theestore evien toupl etpfsshOWmntFHGsm:&@e when a

nor mal r%eg(i%dp a&&tﬁ%h(ﬁﬁth%r' 8 A %ontl‘onlﬂ*ﬁtsele@tn% tﬁé AbPnaMiedrscti9@ on- demand

|nteract| e csS streamexists in a buffer, when an_  on-denpnd
inter actgr%"@rséfﬁﬂmc%tr?tqnéﬁﬁ'ﬁng intefaefive igFAPRICS Fligasn Wﬁ?r%‘t%'t AB? Wﬁlreﬁpﬁ?tlé(?act ive

gr aphi cSCULT block for the interactive graphics stream.

[0060] FIG. 11 illustrates an interactive graphics stream included in AV data according to an

embodiment of the present invention.

[0061] Referring to FIG. 11, FIG. 11A shows a case where only on-demand interactive
graphics streams are recorded in single AV data. FIG. 11B shows a case where only'normal
interactive graphics streams are recorded in single AV data. FIG. 11C shows a case where two
types of interactive graphics streams are mixed and recorded in single AV data. FIG. 11D shows
a case where two types of interactive graphics streams are mixed and recorded in single AV
data and on-demand interactive graphics streams are separated from the other AV data and
recorded. In particular, referring to FIG. 11D, when the AV data is read from the beginning, on-
demand ICS data recorded at the beginning of the AV data is referred to. However, when the
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streamexists in a buffer, the buffer nenory of a decoder does not have to
be reset. However, when the two types of interactive graphics streans are
si mul t aneously di spl ayed on a screen, it nmay not be clear which object a
user operation is related to, and adapting color information to a screen
configuration can be problematic. Therefore, even though not shown in FIG
10, the reproducing apparatus can further include a control unit selecting
the normal interactive graphics streamor the on-demand interactive

gr aphi csA\sdate smeddirdye aoudqe positivd, silve anyspefiguration ir@niBtitn is cécofded it the AV

| Nt er actyve, Glan 09 atéBf éa%%] bl{l}ggmalgeﬁé gépaé'a*elﬂ/ écHl%reEl QP\@rﬁngf’dgu i Qﬁtﬁut%f%'\ ve

graph| CS Sstream ata accor
present haoenfratein reCP@@GPPJER#@W'FngW%‘GFFCGhG fqnflgma@n mi%mgm\@ch%@e wher e

onl'y on-ieraigtal M Bfsa@bs (Rne@ssHN HAS rSduh@R1EH car Be Hrosattslesl dpatitdigl € AV
data. FIG 11B sh%ws @a case where only nornmal interactive graphics streans

are recdfPrsgng e AV data. FIG 11 C shows a case where two types of
i nteractive graphi cs streans are m xed and recorded in single AV data. FIG
11 D shd@g62]a Oadfe hasisra thevitata gopéigurations nf @ eredémandgniagsisticsgraphicsateaar e

m xed a%drtﬁé:(%n‘ﬂglqtat'id?ns%'fggép‘? d%)!n? A3 Ao He RRELHEIFRVE o ;%@ers%F 60{&1@{&9@' CS

streans are sepa fromth her AV data and record parti cul ar,
referri iy- qe(gnqnp dnteraqtive graghics stream QA rasel 3e0HiBadP ¢ Pﬁ?ﬁstel‘fﬁ"eﬁ'@'@ P‘Pfﬁmﬁgd on-
demand |bnéasarisgcor ded at the beginning of the AV data Is referred to.
However, when the 13 AV data is read froma mddle position, since only

conf i gug@ég{:ﬁn #I'(HSO "15%;1& ?@lllbéra'{e fo%@ﬁgﬂdng 8 5\3}{612‘&51%@&?‘% stmif&%?&?&ﬁ& t data of

a real n 1mage I's sep ni1s ou using the
separ at enfprmaiicon r@@eﬂlm@oter@aﬁagraphw SERBIASARIGING & PRROMIBEITS gfuhepresent
i nf or matjpisecorded in the AV data. In this case, unnecessary data
redundancy can be prevented by separately recordi ng the object data.

[ 0062] -1 he s dat a con ura.t f_an i.nt eractive
oot o Bt RaRlRa % e St Bb e R o Al Sl

descr i benaptims\séeara bping cesentip fepeduped ¢r angntetestivecmaphésestrdainrie be rpradueecd

gr aphi cs, t%,t g?@%&oegs?w PIe %%Memsngc&&bﬁn Hir&biEr &%tF“S/F@b' PRereRRETRIGE Wi | |

be descri FIGS. 12 and illTustrate confi guraél ons of pl ayer
status regnNSeREPAUCHg ofrae'zekb'ré"a??i@'m?%f'wwmaaw stopgar anhisSieed-Andtgiactivge
gr aphi csyrgitieatfean ded diah 8eih@ repriiacidiastibefopd cdr e rppr@ﬁlﬁmaﬂ aghin \bg ndferding to

the PSR 0.

[0065] ina reproducing apparatus supporting both normal interactive graphics stream and
on-demand interactive graphics stream, it must be determined whether a stream number
recorded in the PSR 0 is a number indicating the normat interactive graphics stream or the on-
demand interactive graphics stream. Therefore, a reproducing apparatus according to an
embodiment of the present invention includes an ICS_usage flag for determining whether an
interactive graphics stream number recorded in the PSR 0 is a number indicating the normall
interactive graphics stream or the on-demand interactive graphics stream. In FIG. 12, the
ICS_usage flag is recorded in bit30 of the PSR 0. That is, if a stream being currently
reprod»uced is.an on-demand interactive graphics stream, the ICS_usage flag is setto 1, and if
the stream being currently repraduced is a normal interactive graphics stream, the ICS_usage

flag is set {o 0.

[0066] Also, in an on-demand interactive graphics stream, a disp_flag flag is defined to
indicate whether the stream is to be displayed on a screen. In FIG. 12, the disp_{flag flag is
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[0064] Referring to FIG 12, in a player status register (PSR, a nunber of
an interactive graphics streambeing currently reproduced or an
interactive graphics streamto be reproduced later is recorded. In FIG
12, the nunber is recorded in bitO-bit7 of a PSR 0. Therefore, even "when
reproduction of a nultinedia image is tenporarily stopped and restarted, an
interactive graphics streamthat was bei ng reproduced just before can be
reproduced again by referring to the PSR 0. [0065] In a reproducing

appar at usccedgupobit3 ngf tieo? SR Ao ifriee dismtfiey bad iswet tgrlawhnércm gt-deraanddntdractive- denmand
| Nt er aCk i G AR a8l 6 BBackotcibl iffodlRhGuBhAIG s WRELCLY il heAm nuner

recor de a nunber indicatin e nor interactive
gr aphi csPaS? P@ﬁ"t‘ﬁ sereen feinfin agisrathat the prpgmen étegiicﬁ‘fﬁl@'éeh'@% fleegmm is TEY & ore, a

repr odU%%tI@wr[ﬁhaalsgcwa@rf@g ROset @ B he BpoaHiINEINpaRtustddes REQKPMy dnnvent i on
i ncl udes ,an for determ ning whet her an interactive graphics

|
stream hﬂﬁﬁ?étfver%%%fcgé’ﬁtl% ¥ PSR 0 i s a number, indicating the normal

interactive graphics streamor the on-denand i nteractive gr aphi cs stream
In FI G [2367] t h@n tHeCBan bagrk wheathel dispr Bapdifagasisat to BroBan ofi-demenddSRra@tiveThat i s,

if a st ;ggag;mcgg{rggn &%%%B ¥ acf v%gdomgﬁg%ﬂeﬁ tﬁé’orpabrﬁi&'gﬁﬁ't?rdcn{?%r%& sV €

gr aphi c tream Is set to € stream bei ng

current Isife@'éﬂﬁr@a%t@d’ela@‘é‘thﬁ“ﬁﬁ']‘e ‘i”l‘i@%?%[@t'“t@'@‘?@‘iea%?ﬁ% syepradmmottnke | CS usage

flag is d%@tayé&or@the[s@«@@ﬁ]thtﬁb%ﬁb twho Ineltibde df Q@B&@ﬁlgﬁﬁ&@f@&ﬁérﬂﬁnt@i‘a&m cs stream
I‘

di fl di cat e whet
i Spi oy TS S0Gb olfie T el 18 pab gL Breralls b Pryeh b3 PetBe B 1 1
bi t 3| ofdethaerd PiRadive pfapbibe stthappis fakbtivgteldivdgn iag astertatldamcommamba gereraiad teaand
i nter aCtulsé,(re in ﬁ%%ggﬂnﬁ%?ﬁﬁ&e ﬁ‘l@ rleﬁroalﬁf?r%ya Q&"ap.lg @ﬁfn\‘"gﬁﬂ'&@guchttnﬁ tﬁ@&'ﬁ@gﬁ%dng

appar at us di creen to informa user

t hat th@t@rﬁctdf@@mwﬁﬁtrearamqvéctgﬁtasﬁn% eg@?fe%ﬁﬂm@andé%@yows whpe genaratodt ed.
I f the diyap fpg flag is set to O, the reproducing apparatus does not

di splay an inter acti ve graphics on the screen. [0067] On the other hand,

when th ?0(%'82 pd; Ib,?ga %%Eetsfavcg)ﬁﬁ%ﬂﬁkoﬁ f‘g' ﬂla%}mﬁéﬂjn drtgﬁ%précgrtdﬁr ﬁﬁ’a?ion gr aphi cs

streami's Tt a on-dend |nteract|ve
gr aphi csegasdlmm@tmnt%aqtlé%lalyn\phlgs geeancaccording & apsther ﬁé"b@@i”@éﬁiﬁéﬁ Prasef acti ve

gr aphi C$nv'éhtro%arﬁéfe°mﬁ§>tb Ft|@ 32 rébr&RbiAY afpRAtus &ﬁ1f§@r’é@@ﬁnec&rh%@t aé@oft Wo
met hods of processing the on- demag%ﬁsnt er aCtlﬁ %r(@g 5 fr In the
first né'%t?féﬁ“"etgﬁ%’hfcé6Fr‘6"t‘iﬂ%i”n°’§p%[ﬁtﬁ g shawme g i © LUER 'TRAR 'f’ﬂe on- .
" regarding a normal interactive graphics stream is recorded in a PSR 0 and information
regarding an on-demand interactive graphics stream is recorded in a PSR 11 is shown.

[0069] If an ICS_type field indicates a normal interactive graphics stream, information
regarding the normal interactive graphics stream is recorded in the PSR 0, and if the ICS._type
field indicates an on-demand interactive graphics stream, information regarding the on-demand
interactive graphics stream is separately recorded in the PSR 11. Accordingly, unlike the
configuration shown in FIG. 12, an ICS_usage flag for determining an ICS type of an interactive
graphics strearh is not required. However, in the PSR 11, it is required that a disp_flag flag
indicating whether an initial menu page for informing a user that an on-demand interactive
graphics stream is ready to be activated is displayed on a screen, and the operation of the
disp_flag flag is the same as FIG. 12. In FIG. 13, the disp_flag flag is recorded in bit31 of the |
PSR 11.
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demand interactive graphics streamis activated when an activati on conmand
is generated by a wuser. In the second nethod, the reproducing apparatus is
configured such that the on-demand interactive graphics streamis not
activated and the user's command is ignored when generated by the user.
[0068] FIG 13 illustrates a configuration of a player status register
recording information regarding an interactive graphics stream according

t o anot her enbodi nent of the present invention. Referring to FIG 13, a

r epr oduc[08g0Ip FaG didlitistates b guress tfhandiog adomwant jpestivating ambedaaiid e

gr aphi cs; L J own. That is, a case where

i nf or mat :@ég&?@;@;@ﬁ%@ﬁ%ﬁ@ﬁ&f%@%@“ ve graphics streamis recorded in .
a PSR 0 and information regarding an on-denmand interactive graphics stream
i s recor B9 n Refepa te £1F dM4sworien agivigg porrmangisjaersrelpg Yy usPd ai ndi cat es a
nor mal i RépRIGaGIHG ﬁﬁae@éta@bét%i(ﬁsrm@mer 3mgmaémédaqmgrsdcﬁ\8ﬁgrabng& s%tr@arﬁnyféacgy
interactjve graphics streamis recorded in e ., .and if the |ICS. type
Feld i nid G, R B RS SIRhEs Seeq0e agq @\Bﬁi%‘éﬁeﬁ% raftye AR on

r egar di ngjrdaheis oeedg énbmactivatet dhaot-iiareargrialiphicthe gaprd@mntiesmsegiagiaedlon o ecor ded
in the P i ; i i j i | 2, an

| CS usag?ﬁ?%a T@gg%&%}[‘ %%&ﬁYérpbieﬁg?r@g?%/%g@%fb ganna%éh e?'?g Ve &SF'SS%"?‘%S
stream i ¥ bedecaiveguilfitegion- ptergcfive gaphimsRtream is aotrepdy dgybe pdiaiehaan a

di sp_f La&tmétﬁﬂ cohittiing AbhnBe Wa id1gfioréd) of BinldsdgeMBiniRRERe UEa thatthQhM Ny a
user tha

an aqn-demand interactive rgphi cs streami1s ready to be
activate rp@nddﬁgrﬁpg@egéa;&w%trg@pé%pﬁ 0'391‘3 dorndl SEptE B]ﬁﬁla}ﬁdq ®8F'89f1 ag flag
is the sane as FIG 12. In FIG 13, the disp flag flag is recorded in bit31
of the [PSRI11FIGY 1EOETANISEE@W didpldy stafgsasaicesrdiag pr Gbss of o fdishaffag| fiap dora

comrand tfh%ofg@gila]\ﬁaﬁg RPIcBr &au%glﬁgﬂs sHoWh6H ARid. V8 abd #PRbGRofRleam gener at ed

by a user. | Referring to 14, when an activation command is
generate a_user, .a oduci ng appar at.us .detefnm nes whether an

on- deman@oﬁjt eFEETMRde § Fégﬁétvg"e&ar‘g%ﬁg%ﬁ%%?ﬂo 5’d¥ ?Jb%@%mm'afafﬁc ¥€an

i nt er act graphigr dfphinds detedediend readydtoibe artvatetinamlipitalrdeningage dcdispiayedoaphi cs
stream | écré%@%rr&iﬁg?ﬁs@r%dt ‘ﬂ%tc?ldden]iamﬁ srﬁé}églﬁztggfbﬁlhfcé‘ét?éaﬂ%'rélaﬁs?/% B&&tﬁ%e&t réam

I s di spl ayed on a ~ screen, ocus 1s set ecelve a _usef conmman and a
but t on siépreastivaliprqogmiarddorfseen-femanddaipractve gsephics SEPFads generatettbydhe demand

I Nt er act iideg 2GRN Hagd cePdysd Ovthelse@dy. t0 be activated, an activation
command fromthe user is Ignored, or a nessage informng the user that an

on [0074] Referring to FIG. 15B, when the disp_flag flag is set to 0, the initial menu page is not
displayed on the screen even if the on-demand interactive graphics stream is decoded and
ready to be activated. However, when an activation command for the on-demand interactive
graphics stream is generated by the user, a reproducing apparatus can be configured so that

the activation command is ignored or the first menu page is displayed on the screen.

[0075] FIG. 16 illustrates a system menu of a reproducing apparatus in which menu items for
turning an output of an on-demand interactive graphics stream on/off are defined. If a user sets
an On-demand ICS Display item on, a disp_flag flag of a status register storing informétion
regarding the on-demand interactive graphics stream, for example, the PSR 0 or the PSR 11
described above, is set to 1. On the other hand, if the user sets the On-demand ICS Display
item off, the reproducing apparatus sets the disp_flag flag of the status register as 0. That is,

the disp_flag flag can be changed using a user interface, which is called the system menu.
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demand interactive graphics streamto be output does not exist is displayed
on the screen. [0072] FIGS. 15A and 15B show di spl ay statuses according to
values. of a disp flag flag for the configurations of player status

regi sters shown in FIGS. 12 and 13, respectively. [0073] Referring to FIG
15A, when a disp_flag flag is set to 1, if an on-demand interactive
graphics streamis decoded and ready to be activated, an initial ,menu page
is displayed on a screen informng a user that the on-demand interactive
gr aphi cs[0976leami®.d 7rieadghetraitihdiagratn of atrewote cofitra mchuding \activittom for armiagnen f or* t he
on-denan aphi rst
monu page P oGRE kR AR G S By e ol b egl 2 e
t he di spsteiuagedisterdo Per éévwaﬁ"r@aneﬁéanthmra| menu page is not displayed on
the screen even if the on-denmand interactive graphics streamis decoded and
r eagy t oEjobenactjthaé Babis daNENRE confberatics oheh bwaém@rﬁudm%ﬁmﬁagﬁapﬁmé dtRam '
on- deman teracti raphi ¢s. streamis geperate t he user »

Fepr oducriighs uRBLES s TREoEEe e s tFRE] DR Ketoals Btedmmand i s
i gnor ed agcotdivg t6 ian sinbndimenipddfe present ispdraipedillowwtteadeseibedn. [ 0075] FIG 16
illustrates a system nenu of a reproducing apparatus in which nenu itens

for turpopg am@é,ﬂ@%d% amowanéi%méaﬁrgta%aﬁ&d yﬁeﬂbmgcasstéﬂaw%amm Off
are defined. a user sets an deman item on disp _flag

ay
flag of %"‘é"t’a’ia%'“Feé@qf’§? gierliepieRe is WB%@F%“‘“Q@@WW&W%OUHG a@ﬁ%ﬂ’id
I nt er actinvantigfi.aphi cs stream for exanple, the PSR O or the PSR 11

descri bed above is set to 1. On the other hand, if the user sets the

On- demn@ ’rsﬁst R mé a8 Of ifterdofi Og&@{]&dgd%ams %QE’ﬂ'gﬁatau&?r%gé ﬁwﬁlt]f?n di sp

flag fl tus register as I Sp 'ag can be
changed #8inggoamaldutpractiverankics strogins 19ng/er %@qr@wdt"ﬁfer%%wﬁwrﬁrea% in0076]
FIG 17 d)piiara’%toﬁQB@ZYHffHeGe;SH lﬂﬁfa%m&éraﬁlés@ﬂf'@hm i EHabKkad in oparhtitah 1804 aTihl bosr f or
turnlng %

{

t t foff. A
L o9 {h8 goSageRirtesSoma brephit SERLs B GERE onsfardlh 004 PR PSR 0k hi e
r el evant interddiongrapldG7stieadns & hernzhintsadive glaghidasteeaoo tie @ao@dlmn@cme an
on- demﬂﬂ@ gln&segtr%gﬁ\'Iélﬁle%éﬁ%fh%gﬁtdéove d%ggéch@n S ORELPAT ésg,nétemima

reproduc aratus descri b r od ucli ng nmet accord]ng to
an errbod@ﬁ@éaﬂondﬁoéi Hethg deeased interaelive Cerphigs Pﬁre%ma@nd‘@ﬁwﬂmacfweom] FI GS.

18 and 1&a§m@s Jtﬂe@ﬁﬁfhérd%&deb||M§r’éétﬁfblgl‘w>h%s BRédOR tRinde@ PP thaGidag datasha@r age
medi um an int er | ve aphi cs stream. sdrbecorded accordls%g to an

enbodi ne fpirmed ©f éhepﬁcéeseé'rﬂn E}I,\Féﬂ ti8 command is generafed by a user in operation
[0080] FIG. 19 is a detailed flowchart illustrating the process of reproducing the on-demand
interactive graphics stream illustrated in FIG. 18.

[0081] Referring to FIG. 19, if the decoded interactive graphics stream is an on-demand
interactive graphics stream, a disp_flag flag indicating whether the on-demand interactive
graphics stream is to be displayed on the screen is read from a player stafus register in
operation 1902. If a value of the disp_flag flag is 1 in operation 1904, an initial menu page
informing the user that the on-demand interactive graphics stream Is ready to be activated is
displayed on the screen in operation 1908. if the user inputs an activation command when the
output initial menu page is displayed in operation 1908, a menu page demanding on the user

- command is displayed on the screen in operation 1910.

[0082] On the other hand, if the value of the disp_flag flag is 0 in operation 1904, nothing is .
displayed on the screen, and even if an activation command is generated by the user in
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[0079] Referring to FIG 18, an interactive graphics streamis read froma
storage nedium storing normal interactive graphics streans, and/or
on-denand i nteractive graphics streans, in operation 1802. The read
interactive graphics streamis checked in operation 1804. The type of the
decoded interactive graphics streamis checked in operation 1806. If the
decoded interactive graphics streamis a normal interactive graphics
stream the decoded interactive graphics streamis blended with video data
and di spiragadidn 6920 theactetion coramded is ganwrasidn pperetidmi 928 p Brert thowghliBegot | f t he
decoded dhalRYASH Y& irIRAPIMES 1R éa@@%% fladil o%ﬂfjﬁﬂ%ﬂagé&s%b'sx%en qfaRhi cs

stream the decoded interactive ICs strea nded wi th t'he video
dat a andP aftispiPagenmard W@n%réieéém “I?n‘!%‘?r peingyuSEE iNterirce S¥chasrnigmets epntrol,
gener at afle PitiaPmbSEpagelis Gpgthdiodthal&tébn. [0080] FIG 19 is a detailed

flowchart illustrating the process of reproducing the on-denand
i nteracty 8 eferrlngto
FIG 19 [bff?)]t ha QH?% d’g%ﬁ enjurcilahttl:é%&é gf%pl#l slt:reg%h a%§drd|L\§?o c;‘e]sgr%

i nter actqu@dm%ﬂﬁﬁﬂfé@ m9$9@aml\/elal0da the on-Heyarid Iatgrﬁch\tﬁ @Tapfnlmtwhmtdaerbet he
on- derrart@nfraregga% ¥® dishiARA R and k&R hisTrohPa BGed a%agﬁéie@nnééﬂ& screen is

read froma player status register in operation 1902. a val ue of the
disp fl eijdfplla]yﬁ%o'i‘ thesciegn QR Tt YSEhIeNses arPTAPMY al  menu page informng the
user that the on-demand interactive graphics streamls ready to be _
acti vat 00843 dtcspilrag/tewe)desbmt@dwb@dnmehts of ferpaeseohinddiibn, dnfinttlaetiveser i nput s

an acti \éﬂédfg%é;ﬁmgutm%n%g%ont%g :%] 5?1' diiid |rﬂ§rg§tn) r%lhgg Ss["?'%( In

oper at i menu eman e user Command pl'ayed on
the scr é@rﬁhﬁtﬁ“%@%ﬁftﬁ?'aﬂgfie” 3[59@821'\’ @ha HPRE og0Tales RgABIMand. t he val ue of the
disp flag flag is O in operation 1904, nothing is displayed on the screen,
and ever{mi:és] anAlae,tanvitbiaotiveapaphss diream gpatiliaddidr Hyelévaat arsecar e donfigped at i on

1920, 2 h
1920, g AT ARl SRE S RELAL PR bR 0RIRT ||
i s di splfydaia.orprieemgleriesipad efbytiers pegfarnoeg ilmdtfw@howomfmmaﬂqnsre@@dé@ ated by

the USeracib?é/é’c@re@séésﬁrbgérﬁése"afn@%oﬁﬁ&ﬂc%n@einﬁﬂﬁﬁr?cé?@iﬂlte{r&is incléda@ id ni tial nmenu
page is displayed he screen. [0083] By using an on-denand interactive

gr aphi cé“‘é"dm%dé?ﬁ”%?@%i;% MRPPEIMESEYSBed  embodi ments of the present
i nvention, the on-demand interactive graphics streamcan be controlled so
that it [D@Gﬁii sipirtngerdoretha nambkir oA pytteas on firemeta certrob ean e redessddmat ed ti nes or

di spl ayed, ANk RinSEIng 8BrrQbdihd tofnd BRIonS6MRE AdnSite BortBIB Wmenu driven

method using an on-demand interactive graphics stream,

[0087] Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made in
these embodiments without departing from the principles and spirit of the invention, the scope of

which is defined in the claims and their equivalents.
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] 0084] According to the descri bed enbodi nents of the present invention, an
interactive graphics such as a button.can be controlled by using an
on-denmand interactive graphics stream so that the button is displayed on a
screen when a user generates a command. [0085] Also, an interactive

graphi cs stream speci alized for a relevant area can be configured by

conf.i guriaiqaieisf f erent on-dermand i nteractive graphics streans for certain
areas or chapters of AV data. For exanple, instead of buttons perform ng
fixed functi onghatisndlaimeatst on rel ated to actors/actresses, properties, and

shooti ng | ocat,i ons i.sti-ng.in i ' ud Lh L L1 medi a i mages
can be provi de1¢l toA?glﬂ%%erm '%égﬁer[nltg%rng ngaﬁoﬁ\?eeérg@#éls sﬁ%a égorgwlsb)'l' ‘tons on a
_renot e cont rolvideadaleandeduced by configuring .functions corresponding to

the buttons ofyifgs B%&ﬁisﬁ%ﬁwﬁ@ meMut gbr?%rgtg%s %\I(/étr Womé?ﬁ%%dﬁl}aggd 8f the

on-denand i nt er act.i ve graphi ¢s stream oug Irents of
t he prese?ﬁS'ﬁ‘ﬁ\%%\fl?%ond%%lve been shown and described, it would be

appreci ated by, t skilled in th rt that anges may be made. In these
enbod ment 5w HOT aQLEE e unes RSt P ey TS R b i s s o0

i nvent i ongctivifensowpendfs genbiathl by wef i ned in the clains and their

equi valents. 18 CLAIMS What is clainmed Is: 1. A storage nedium storing an

interactive graphics stream conprising; video data; and graphics data for
~displaying a rfenu 36 sleragemadiunsoiolaisn|1awberein thengrephicsedatt aipt myledesorecorite

~ basis of ?r@@ié@@@@diﬁﬁé;@d oW Rrdbnldi§ d8sigRilCfnglat @ i ncludes first graphics
data displayed on the screen.when an activation command is generated by a

user. 2. The storage medium of claim31, wherein the graphics data al so
i ncl udes secorid gTapsioege dadandsisEiazedhaan tiei-seramits abiaknd @fd ghsted

time. 3. .St redi : ' ein the first graphics data and
the: secorfiiniE R TRl Shlkdres WIS Bt Bfelirb Sl Pe
i ncl ude &8Fep afaopnddhesgedondl eephipgdatie first graphics data and the second

graphics data. 4. The storage mediumof claim3, wherein the first graphics

data and the seconﬁi ) . . .
4, he storage medium of claim 3, wherein the first graphics data and the second
graphics data have graphics_segment structures which include segment_type fields defining the
type of the first graphics data and the type of the second graphics data, respectively.

5. The storage medium of claim 3, wherein the first graphics data and the second
graphics data have interactive_graphic_segment structures which include a fype field for
discriminating the first graphics data and the second graphics data.

6. The siorage medium of claim 2, wheréin the first graphics data has an
on_demandfinteractive _graphic structure different from the structure of the second graphics
data. -

7. The storage medium of claim 6, whereih the on_demand_interactive_graphic
structure includes information regarding an initial menu page indicating that the first graphics
* data is decoded and ready to be displayed and information regarding af least one menu page to
be displayed when an activation command is ge‘nerated by the user.
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graphi cs data have graphi cs_segnent structures which include segnent type
fields defining the type of the first graphics data and the type of the
second graphics data, respectively. 5. The storage nmedi um of claim 3,
wherein-the first graphics data and the second graphics data have
interactive_graphi csegnment structures which include a type field for
discrimnating the first graphics data and the second graphics data. 6. The
storage nediumof claim?2, wherein the first graphics data has an
‘on_demand_i nt gr actiyve .G St i £ ructure of the
second gr aphi %‘s d@leas.%%sg%gmgnt%?%ng?ﬁ”e |r%§n8%®qﬁ?'y‘%@§$&®nd§% &%Ioﬁm 2

on- denmandori digpayagtal ipestgang piten anstinfaemative régadingcreesmarst trdeiperiomedarhdinng an
initial ngOWPaYE: REiEAsA NG that the first graphics data is decoded and
ready to be displayed and i nformation regarding at | east one nmenu page to
be di spl ayed when an activation command is generated by the user. 19 8. The
storage medi um of Thadttlade maliameaif BlaBac ivheRIMIhp 88€ glapRibsI@as isivnfiexal vam  for
di spl ayi nrg»aé |(?a?8t q;}ne UCLI on.arlld information regarding a command to be
per f or med SWHER SHRAUEEF LGV Y§ 118 But ton. 9. The storage nmedium of claim
1, wherein the first graphics data is nmultiplexed with the video data and
recorded in a,si ngt 10 t Yol i ein the
first graphicgé'datgg&a%éragﬁéqegé%oorﬁglgﬁ%?’a‘@ﬁ?%@thg‘aﬁ?é éf‘jgg gfcsng%ttgiag}i g“)?esggﬁdt h the
vi deo datoserhite delecne owtirierecawit] the Videa date ang rerarded inea gnge algrénedi um of cl ai m
2, wherein the first graphics data and the second graphics data are '

mul tiplexed with the video data and recqorded_ in a single stream and object
data used by fhe flh&HOrgPepRALE Qgeln 'H%leéeﬂ Kﬁ%éﬁ%grﬁi?ggég%tﬁ af‘ﬁﬁ‘er?ﬁﬁ‘tpdscreen
and i s i nedpntbedafarzramultiplegepeittdeatided dearand &@orded in a single stream, and object

data used by the first graphics data indicates an image of the menu screen and is included in an

independent stream.
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