TI TLE OF THE | NVENTI ON STORAGE MEDI UM STORI NG | NTERACTI VE GRAPHI CS STREAM
ACTI VATED | N RESPONSE TO USER S COMVAND, AND REPRODUCI NG APPARATUS AND
METHOD FOR REPRODUCI NG FROM THE SAME CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clainms the priority of Korean Patent
Application Nos. 10-2004- 0002716 and 10-2004- 0022042, respectively filed
on January 14, 2004 and March 31, 2004, in the Korean Intellectual

Property Office he dj scl osures of which are incorporated herein by
referen gLEI':(AEZII' NMENREONHE 1| NVENTI ON 1. Field of the Inventl on [0002] The

present in I nage,. _and nore
- reBdy
po b R Rt

met hod for reproducing fro n of Rel ated Art [0003]
To reproduce a nul tinedia i mage, aud| 0- Vi sual (AV) data of the nultinedia

i mge, CR&GYBREFBRENGRTC MHELAOEPIARPU@HFIOMTct i on of the AV data, and system
data including command infornmation related to a title of AV data to be

initial toom,eprmlyg@;ﬁ.cmrué,mg u% Q{o@lﬂﬁ‘of%%éﬂmétént Apeﬁ@a&.bﬁ@hogmcﬁzé(ﬁpf oduci ng

apparatus are record in a medi um O her data can al so

recordeﬁOQQri”@ﬁ*éd§9&096'@0m2ufﬂ3p? ’Vﬁlérf' A Jgpuany fé. W“’f(fﬁ‘tdamiaé‘?hr&ic@%d? in
the st ofragers@intYal Py dbértivm;méé Mk NibEleSure PdHIGh aﬁumdowoeaed aBirfpyTENU as
a main stream [0004] FI is a block diagram of general AV data recorded
in a st&FH§8%Sredi um [0005] Referring to FIG 1, in a storage nmedium
storing a multinedia inmge, a video stream 102, an audio stream 104, a

pr esent BACEGRPWHPDIAF SHE SaVELDOON or providing a subtitle, and an
interactive graphics stream 108 for providing a nenu screen are nultiplexed
(MJX) and récbietied thsingemtminn stream Hereinafter, the nultiplexed main
streamis called AV data 110. [0006] FIG 2 is a bI ock di agram of a general
r epr odut®0Rgl apperraesest reenticapelategde rproductien of @ mrgmediadmepadadmaePum 200 in
whi ch t bgiAWarflalss %&ng%é@‘ﬁﬁ@%@ﬁﬁg al;l'il'&&Q&Zl]E gPﬁﬂch?crsrs'tr@thdPspﬂygﬁ ifresonse to

reproduci ng apparatus for reproducing a nultinedia |rraé:1
a user’'s command, and a reproducing apparatus and method for reproducing from the same.

2. Description of Related Art

[0003] To reproduce a multimedia image, audio-visual (AV) data of the multimedia image,
navigation data controlling reproduction of the AV data, and system data including command
information related to a title of AV data to be initiaily 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

multiplexing 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. 2is 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
information 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 unit 210, a denultiplexer 220, video, presentation,

i nt er actdgde®] 9" RERIASto BNEl 224 L0, Sl%:r%dﬁf cfﬁ%‘gfo re%ﬂ%uc%?%  m@0Ced8 Inage

respectlvely, are controlled, [0008] oncurrent reference
t o FI GSreafls apgastion ¢psa, raééf@ﬁﬁgvearﬁbpvez@od obkins contivlinprreation reqpingdier 110 from

a stor ag@rmlrgnh@ﬁo ddfd no. R ka6 R b@rﬂro‘l m%rﬁl@hbmcm@s &Eding fpe whheh

the AV data 1 is recorded and transmts th e nmultiplexed AV da 110 to

the defillI®t5l ¥k apPitsal, infpraainfieaioeeed W‘H?h/‘ihéé’é/ Jaie 11%ie spcpedpdavndiat a
110 int Ehettb‘& &ﬂd%@é%nc@ﬁé&ﬁﬂhé—ﬁ‘a,daﬁm oA Ui rfefring@d Meldhtrof iIRRrRERFE R T&LdiRN

gr aphi c Si:é nd the interactive graphics stream 108 and transnits
t he di vH'df Cét"ﬂ‘r i palas e lbistal Firﬁée”n"%f'oﬂ"h'éf%%cé%ﬁéfaé’h@éoandt#Hd&x‘bq?oé% 230,
respect ¥&I260, &arckeos taspattivelyadsbhtt®iddt 0 t he respecti ve decoder is decoded
according to a corresponding data type and ready to be displayed on a

SCreen desi t ti d vi,de ream,.l10
o bcont ooy SRGANR B odclFen KB RFGS IRR S WeTBRYAO Bt b reads ; cam
108 ar emoltipleixadl 4V aletea! 19 fragh e stoneggemediimd08 llalngl’ahtemfcﬁﬁ‘ﬁtioﬂndalaﬂlqg,thaareaiimrage

sel ect eQ/ElQﬁ%%dA\PBat?mgg r%%rdé& Qﬁcﬁ"ﬁ’aﬁs%ﬁsqp{e UHE)Fe c?ﬁ & 1%3{8?11 on the

SCreen. ut status can ed base on a user's
sel ectié@lﬂslt!l@lﬁx%(é’Z@f Taesiamuitlpleéer QﬁQ/ctb\fltﬂeSSthano;elvaﬁ&Vaiatmi‘é) isfodbeigide®t C.

[0009] Lipedpdhibd Ghd Alidio bidganh ﬁ‘@)@ﬁﬁ&?:’e&f&wt&"cﬁm@émo Qﬁ‘e?a‘ﬁﬁi%e %ﬁg 6@&.&5@@% the

interactive graphics stream 108 fromthe stora des the

i nt er acEieplicyplapn 498 apd Bammitghe diviged stiegns 40 st 1@&%&1@ deseders Rag

but t onsiasLghPBoSEEEERiva. Ea&ﬁ@cfe&ﬂﬁlﬁ‘%n{lﬂté@to the HBBECtSe 98LRRE IsURcodRN be
i nput bgcthe user sel ecting ecific button on the output nmenu screen.

That i s@cRr{RRe a ?%feéP%ft‘{'”Q/%at? ﬁ&ﬁ”(%ﬁef@é(rﬁo Be disPlaveiey@ SP@@&G] Agtienaed a
convegt iraBalhe g@m@l@uma@g sGpMarak use @gﬁé@ﬂdtlcﬁd graphit ¥treaHh poﬁ ﬁar@/dfnﬂw S \(/:v[] een
at a des ted time even a user. does .ngt . .want to t en
b pr oduRIa A AT J0h o5k SR RisARe siTgle et 3 Bl kit O EFaton e

di spl ayethgehetrctedasisad om ampuipet status usiery arager lmedm;rm@nmrthea@edq BRI EF
SUMVARYeXZampEe an output status can be controlled based on a user’s selection such as of a subtitle

on/off status and a mute status, etc.

[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
oufputs a menu screen including butions 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 unconditionally ocutputs 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 reproduci ng apparatus and
met hod for reproducing fromthe sane. [0012] According to an aspect of the
present invention, there is provided a storage nedium conprising video
dat a anqo@13PhEf Q%Feﬂtsfé?rth eRLAN VRt Gh | mge
di spl aygd 02 t he 8a'5| S %é v‘%rﬁ gl &S{ilﬂe 5%{0(?&% @}sé&\g}erl'ta%&fn%r% a%es first
gr aphi c§eqgrd 'nfﬂﬁgweaafw'%ﬁﬁtﬁa@ %Q'E'P’@téﬁ invieepeNEA t@awﬁe@t ¢aprmenshisaebanging
gener at ed ih¥radtius@hphitOedin ﬂ]ﬂ@tl(glr f@pﬂ!p‘ﬁértﬂﬁtaausﬂp-ﬁ‘lte%é@e 'oP&lJaHSltf gggﬁond

graphi cs data_ displayed on the screen designated t ] The
first aﬁﬂ”%@ﬁﬁﬁﬂﬂﬁPﬁﬁﬁi@¥jWﬁW&dﬁﬁjﬂﬁg%§WQﬁ9WFW%ﬂa%ﬁ sinilar structures
which include a field for discrimnating fromeach other. [0015] The first

and secouui2yr apiicednglat &n apgcha\te: @é@&hhrﬁ/@ﬂf&ﬁgﬂﬁfﬁ |s§3trd5\h':ﬂ€dﬁ @t%ré@j@'nfé'&h%m
1 CS ata type

| ud t-t n i rst._and secon ra
AR A A R e e L R
i nter actjiswelg:n‘ apliiehas gt viséa duth UTesSgrapkibs dhtaiimnldeddira giappRsidagl d for
di scri mdgg k%]@or” né‘c?e%%hwhOtnha%ractnglo Ol) %haﬁl H%?rgﬁ%rg ngﬁﬁ%ﬁdata mey have an

on_denan erac i've gra i SLTUCt ore structure of
the second graphics data. The on_demand_interactive graphic structure may
i ncl ude[f?ﬂﬁﬁlgnr nehe @aphieydatdimmy agv ineliidg sdcone graphiag daiartiiptaed g theatredrhat
first gg@ggpg%edQQka is decoded and ready to be displayed and information
regarding at |east one menu page to be displayed when an activation

comand |s enerated by the user. Each nenu page may include information
for di sHl he Tirpteansl segpRd @aphiehdalamayirye hﬂ&ﬂmﬁhw@@d@roﬁtwgtuaesowmnd to

be perfm’cmﬂéa%&ﬁo?h@cd#ﬁnﬂétnﬁﬁ'rcﬁﬁbécﬂ&ﬁetbmtOn [0018] The first graphics
data nmay be rTU|tIp| exed vvlth the video data and recorded in a single

stream .Qr a nd _second hi c nultlplexed
it nEphe ot AR A G v B g b PR e BB RV o

gr aphi cmctdxae aegmdntg@pe) ﬁelldg defitngfrsdatdasenaryd drephivd datp tyeeodiues t lespduavaly. deo
data and recorded in a si ngI e stream and object data, which is used by the

first ofgRb| CSrifda Qt’and r?c?g%r'aﬁ'l‘gcsa@até %g%a% lngé?g(gﬁgn&aﬁlﬁé %%Bm%mtagtures

i ncluded in an |nd een ream and record
which include a type f|eId for discriminating from each other,

[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 multiplexed with the video
data and recorded in a single stream.

[0019] The first graphics data and second graphics data may be muitiplexed 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 i S[d@boﬁ m&cﬁdget@ atnkﬂfP]%r @é}ﬂact é\‘ﬁhé‘ﬁﬂe‘s&%ﬁﬂw‘éﬂtl&pm@@% br%v@@d@'ré’rﬁgduc]:{%
second [ ata is disp E% designated time when the graphics

data i sg‘?ﬂﬁrat&i? ?Otrﬁpéjrf’?“f%‘lg f%é r BQ?Z'TP "i’ﬁ‘e"'%%?dﬂ%@'ﬂ%grﬁﬁ?@ detererdi %e a

bl ender merebl@sidien bienslrcsias ediciens S@etlaofaﬁ@l wdé@aat@em@m@lg% @b 8scorat a,
and an ipnterface tran

smttin ser, Cc to the ics decoder.
0022 WBEBRafis viRaTBnard dopeties gesaliE s sBredmrlen e Pk @opics
pr SVI dgdiec@déleqm’c@dwﬂr@ggragﬁbéﬂ@?ia @fsgra?@df HE NG rdpHidsQizbgR dﬁ@@bbéﬁi?ﬁ @%é Ben
vi deo dat a .an ata for_ dis menu, screen overlaid on an
mge. dn ST Rg U GRTRE Baeraedr ThR eSS AV Rod: § HeTits e
decodi nghgr thphirashicdatats isaptlofthe filketypasi s of the decoded graphics data,
outputting the decoded graphics data when an activation command is

gener at t [ t
de5|gna$B%P¥ 1?%5#@%%&% "Aecor %%&? ”EQ§f¥ %8P§§ﬂagﬂgﬂﬁg%%m§§3f@§5dé%a nt

i nvent i ©A deceradararhigsrdaje, dod aa interfaredransmitirg? g@maqorrgn%mi tp meamrapmlca/e

gr aphi cgghseam froma storage medi um including: reading an interactive

graphics streamfromthe storage nediun1 decoding the read interactive
graphlcs stream determning a pe of the read interactive graphics

st r eam [99%¢) blASReRY P ﬁEOtH%rc%ﬁﬁ’éEF of ”fﬁ REsRA inYenipnaffivre s Repidedd TPtNUGingeo
dat a anee®oe odfepeicdeiping ¥l digragd mebluansteshgiaded dta and g@@hi@aaxatadoﬁdmaw the
decoded interactive graphics strean1|s &W rna# |nt§%?$t|v§ %%% |cs

st r eam 'R AFEP! %‘ﬁﬁr'ﬁ‘g‘ YHE H139R SR gE g sigpf g Y B

r ecei vedcuenddcheing depode diata)bed as thevmsradfiid dodéd @aphics data, @ﬂpLdtﬁf@atﬁd
interactijyv r LcS_stream 4] Ac LN not her a

o econtqbiedbBNL @ AT ABHigh cORfAh I kPt Phy BRSACE ARG

i ncl udi srgoded glapkiastigpap hidesigpated 8ssor whi ch decodes a recei ved
interactive graphic streamand transmts button i nage object data and

but t on @t} gul asrbﬁag to b1l R LOPRE BE prdientiftabAthed i€ ARG daandyl T of

whi ch terrporarl ores an Interactive grap I CS streamandt en transmts
the | nt@H@@?iﬁwgﬁla'ﬁtﬁf%@w@ﬁF%’éWﬁtSHe%fniﬂoﬁb%ﬁﬁO@gﬁﬂﬁC&@“ ippludiag gerdingsdn obj ect

buf fer iwRi&dive §&Bhite strédie rBHT the BtordRARe@ittheddcodinh Fie Ra8 HIDASHVE fapHMS f er
stream; determining a type of the read interactive graphics stream, and blending the decoded
interactive graphics stream with video data and one of displtaying 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 decoding; a coding data buffer which temporarili/ stores an interactive
graphics strearn 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
controlder 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

the desgpd ttb%@ d| a eaﬁy.nggaia%r@@ﬂn Ry o@fe@pﬁuf@eamhte%rﬂpegﬁaﬁ b aRiI EF
DESCRI PTI 5RAW ese and/ or ot her aspects and

advant a@esrgts tf‘ﬁéeﬁem?'@ﬁfj |'FB?EWCPFP “l?e‘l:'%??é bytfgde 8 rapPhigsPIafSk e readily
appreciated fromthe follow ng description of the enbodi nents, taken in
conj uncfgoas] W Aduittdnal aeearguet uspertdamidi@atagbs vhthe bresEhterelmbﬁwﬂl béi @w of

convent onal reca rde

convent [ pp¥ it Baaeh TERaS BErht B S are e Brlatk bR oG ahagle Senttilinr vrn”
whi ch AMagak dedrsed Bcoradixa; oflﬂie@nvéhhoh.l ustrates a configuration of an
interactive graphics stream according to an enbodi nent of the present

i nventi BF&!E#:béascﬂalerrlb‘rlﬁbl&%‘H’EdD@ﬂ\gFP%@‘sat' on when a nor mal i nter acti ve

graphics streamis reproduce 5A and 5B illustrate operations when
an on-demand interactive graphics streamis reproduced according to an
enbodi nE¥R6bf Theee preoeniher srpeptsienn adrantasieses therpwigan Bl hacpuigtaphaient

met hod  ghq fhofCich By &tGatad from tRe FRHing @b@dr@ﬂéﬁ ¥fethe @FABAIMERtsS tk8ARTR
according to an enbodi nent of the pres i nvention froma normnal

i nt er acBTVECligh WBhiteAsPneamnafrayings ‘f"ﬂ'g?rat es a method of discrininating
an on-demand teracI| hi c t ording to a ot her enbodi nent
of Lhe presehlC I iy anerit PPaRuval o e eho BRA RS VB Rer AREY St ream FIG. g
il lustrates BiGrRthadieafofd @avéntionaltreprgdatingoappe eteenichr repfr@immtgla\mOrggaphi CS
stream a cordi q_@c gr{ IShI%EOl‘ngEOdi ment of the present invention froma

nor mal lé’FnaEtVY é”ﬁ’ ?)ﬁl tfeam FIG 9 is a block di agram of a

repr odum ng Bigpariaktistes arcontiprratbncii sy irderactvedpaphics stisatreaotdingdognaphi cs
stream gecordi ng 40, &%ng% H&Pt 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 6c¢ illustrate a method of discriminating an on-demand interactive
graphics stream according to an embodiment of the present invention from a normal interactive
graphics stream;

FIG. 7 illustrates a method of discriminating an on-demand inferactive 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 according to another 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

accordi ng tof:@qsﬂmféte?mmﬂﬁ FARnRE ERERE: LAENIAL: robbfinglifolddudpt rates a
configuration of "a pl ayer SRS regi &' Yecor ng in or it on regardi ng
an int ematdlngeargmtypmtiag gmh@amra@ﬁ@pmrﬁigg toamaobhdmeshtydte n@rsentomvemh@m

present i nvegps ll@ Iust'r:ét% q:én edulréfigh gﬁag@r Qétﬂg?ég?stgfrebﬁﬂf#\!gat ehrﬁ% gm"rand for

activating an on- eman interactive hi cs stteam gene a user;
FI GS. 18Mawing AbBlesdrbive ar@b|caystr§aratagg@§lna&@mhef@rmt@dmnﬁ@étf@fpr%se@tsp flag
flag fop,,then configurations of player status registers shown in FIGS. 12
and 13, respecti vely, FIG 16 illustrates a system nenu of a reproducing
appar at us i nF\ghil¢ RlupiEsies ppeasess ohandiinend pRMAANS (# a¥vadng an carieasrand

| Nt er acilfSctigl JRIYNES stbaMRNORIRIy Agrdef i ned; FIG 17 |s a scherratl C
di agram of a_remte control inclu %gwa butt n for tur ?'69\3 ut of an

on- demand |nF'&Saéﬁﬁ\?édé?QﬁH?‘%g'SEWé S@ﬁF’B‘Fq‘r ngF@altiegs

i |l ust reédflggaaorrm@fWeoétafL@pégmtmlsmgwauSFl@rsage alﬁinBUrféBpeﬁbt\aﬂy,Ch an
Interactive agal csS, stream.lI s recorde

t di t of th
bresent | | ekl S IUSHICEHS S48 M GIPRPIGanS TOREHSE B YT TLEPALTHE T he
et hod wifningpn ostpod diganamsiemagentMtlwmaplmow;trealrn amof® areddafimad; | nt eracti ve

hi t || t 18 | PTI ON OF
O O o0 oL BRI SRR g A BT AL R BT O €
of the wtame]ﬂanionwtentandmteraebnwmh;e”scca)sﬁream thiofar e illustrated in the
k
acconpany! nge (@ 20w ABRHIELRano b REE bERBRAUAHIEIRrSod LGN &]Jum?n L ke

el enent s t hroughout are descri ain the
pr esent intangaine gephley stredrers feagrded acensding fpmreembodineel of Az Q’@é@“l"ﬁleﬂm
present jppecification, a normal interactive graphics streamrefers to a

data stream which provides a nenu screen at a designated tine. Al so, as
used in the Iﬁ@g%ma detaited flowchart illustrating the method of reproducing a storage medium

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 embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals 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 refers to a
data stream which provides a menu screen at a designated 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

reproduwe;am abaerfamo@eu@onwebu%gaﬁ%r% Ajn;écgrgaﬁ.é% &! Jelﬁﬁ-lté &.v%fgr%g}ﬁésons I's

called an interactive graphics Odj I ntera |ve I CS
i ncl udedlipes W'L@Séé’ha'hﬁ@cﬂé’é%é%@ g6 @nd slorechinian 0&1?065'1'@510“ B@fnﬂ%’ﬁcwﬁ an

i nt er actia Pﬁlcs HEQRMRF, 65 b6 BEQFEBE 14, AR lﬂ'ﬁ’&%rdaﬂﬁ&ééﬂbgéque?@gpdﬁﬂl@ ud@fed of a

subsequent epoch is input, the stored objects are majintained. Accéordingly,
in one étﬁf?@kpblf%q‘%afier‘i‘ﬂ%fﬁté@ﬁij VACHAPHY-ds OBh PRI, thedrteragtite grapiict abigd dgetoded

every thomhaht 1d Se H&®R[Aed alshy tifR 1Bk L8aH Yund @r0slRA IR REC 8 1R siod EhRGAdLVE

graphi cs objects can be reused. However, when a subsequent epoch starts

after oWE@PRFHERETE Cap PR IeIsEY, H&W?V%U‘P‘Feé}%swseﬂﬂ*@f88%%?“%?féefr(>é§€?°0f‘dﬁd al |
stored ﬁiraér@ddbmpmﬁ@bsthe%&mer bRereaspLR all Q&re’ﬂldﬁﬁa @éép@éamhwrd@ theluthdupe  of
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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 palette
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

i ndi cating 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 Wth an interactive
conposition segnent (I CS) data structure. The defini ti on segnent i ncI udes
an obj egt.dgfin i : ({%
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i ncl udedodPoditih LEHentnd  is displayed on a screen at a presentation time

i ndi cated by a presentation tine starrp (PTS). Also, an output finish tine
when th of . the rel evant set is conplete is determned by a
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screen gnat d .out ut finis cat ed
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screen can activa time ot user wan t to
not just when a user wants it to. [0035] Therefore according to an

embodi nE985bf Teeeipiceaeaerding e srapndiment oh theaasant invantianaegn prrde@enabhi cs

stream pgdrbMab @?’edﬁ)&s%tré&ﬂracﬁvéiéﬁwgsér% ARimanacs ffined BFebdMirg 4 dRgichen of
the interacti ve raphl CS stream erfor m a user interactive oper ation. To

di scri niFde @raﬂ‘\éﬁﬁrtaﬂ'ecs AR Ofrﬂlaéisﬁb'ﬂev@t'@j? SPFREQ. stordisgRmieate fad e t he

pr esent oh-A¥@BHd Pleradthe glre%&:rs%@rtaamejegﬁe&puhme@presérftaa@hmﬁ i in@taclvélgspapat ed
stream [0036] The nor nal

time is called r i nt raetlv

i nt er act{SA" avtaﬁfm é‘sc{m Storamime 1§’ m8 m&?r%%'}f%aﬁp 1cS USR8} gnated time
and di sappears at a | ater designated tine. On the other hand, the on-denand
i nt er acfloue] greploirvsl isterastive grepbics piteayed displayes onectrasnl af awleeignatad time

activat EP&diggﬂﬂeg%datiaﬁatg?Hggiﬁa?& ’tﬂ’Xe.aOn the other hand, the on-demand interactive
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 cutput, 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 a time designated by the PTS. However, in the on-demand interactive graphics

stream, the butfons 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_pis 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,
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graphics stream the conposition tine_out_pts indicates a tinme whe
but t onssd8@Ad | onger di spl ayed on the screen. However, in the on-denmand
interactive graphics stream the conposition_time_out pts indicates a tine
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di spl ayed on the screen. Accordl ng to a user an operation
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the AV 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 illustrate operations when an dn-demand 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 butfon is displayed on a screen only if a user's command is



the AV data, the command defined to the specific button is perforned, an
out put .state of each button is maintained until the output finish tine
(conposition time out_pts) is reached, and when the output finish tine
(conposition_time_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 frp:
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not haV@ % qbe del eted fromthe decoder. However, even if an activation
command “of ‘a nenu is generated by a user after the out put flnlsh time is
reached, a selected button is not reprod reco n|z that a valid

db
i nt er actd044 diAslesgriveg Abey e i %%er@méﬁeya%ﬁ\éﬁ Q%Eh'c%s @PT%ti on
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descri bed above, an on- aphics stre
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but t on ?12 n%rrﬁa rm grrt]ac{lvse g(;jrg})t%(r:sngtpe%gn bP’ha"f‘islf§%Fﬂysfnformation 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 tothe 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 is added, the sane data structure can be used for realizing the
two types of interactive graphics streans. [0045] Additional nethods of
di scrimnating the on- denand interactive graphics streamfrom the normm
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I CS_typg rd nmethod: a nethod of discrimnating the two
streams miall %Qa&g{e gp%hli §trgglln nd-1CS structure as a new structure of the

on-derrand interactive %r aphics stream 10 [0046] FIGS. 6A through. 6C
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descri ph@fhoémae\yegrﬁenﬂ ek HeRS0a cgﬁaaﬁeﬁnédys@@h friehhoRR4 |ﬂ1t@FHcﬁ\?’é s segment
type. In he segnment-type can

i ndi cat &reaq} @pﬁgt"i’fﬁ”é”tlj—%ﬁhﬁqwgsfq Yai'fe O’Ff@tar‘i‘gcf” ‘t”rfée'%%ﬁ’rt@ﬁ?fact'\}?)éraph'§$ otrg02 can
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rma a val ue 0x and an on-d teractive raplcs
stream WP%@“W@W Hé%rﬂah*ti:%;ea@b'%ﬂ%tﬂs SPara_oRa gdﬁﬁéwhegf nq i ypeect

met hod dissattivarigrephies strbans heave thy pasiectruttoteer act i ve graphi cs streans using
the segnent _type field 604 when the two types of interactive graphics

str eams[r?lgfﬁ%]g Fhé ?sﬂﬂeﬁra%ésréjﬁ)tethroﬁ éthgggécﬁ‘]d dﬁétﬁo%} of 'd‘scHr% naﬂ!ﬂ@gn 8n %h‘t@%‘ (the

second | d) of drscrimnatin I'CS stream
accor di ntgracivaasrhiss stedyo dcensiing &f amdﬂ@ermné@ément nﬁ/’féiﬁmretmnf lnwntlan froor aral

i nt er achd Mgl BRI E Sraphlc83fam[ 0049] Referring to FIG 7, on-demand and
normal interactive graphics streans have the sane structure

(interactive-conpasition-segnent), and in the second nethod, the two types

of intOPA%k i Refrapia S &qnedaraansiand diognalintergieiorariirystmamasveyie fi el d

702. Thaimd &ruchlte (interactive_composition_segment), and in the second method, the two types of
interactive graphics streams are discriminated using an ICS_type field 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 to FIG. 8, a newly defined an On_demand_ICS 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
structure, 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 I1CS-type is 0, ICS-type

i ndi cates 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 nethod (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 FlI 8, a newy define n demand | sfructure iis shown.
Uni ke Siatitdhe e edeonte RELHBRL TR pE AP RY=L dhe ot PUCEEREY s used.
in the tritdradiveefrdotks streaevis astiviatedtbyrtiee oferaire. anfirdeamd pady traugh iavietgmapdi cs
streamis_defined. [005 Unli ke structure o normal .interactjve

o aphi 834 reahent st brieh el e e Rl Pato e REs k™ ne
on- denahdtamb deatidplayed gna phinosnd infeamtide fidiratngabst opeatibe wiltlenpartpumed if
operatign by operation such as an initial menu page including an initial
button i nbf ormng a user that the on-demand interactive graphics streamis

decoded and is ready to be 11 activated by the user and pages including
but t ons[@§3be @i 84151 hapisdf an werdentsad dricrdelivgraiaptiion ieaot docerdijrtiptintmdinerdéam i s

activat QﬂthglbrésléﬁtoiH%é:ﬁion ideﬁ;ibg%af)cwe,sé cgiﬁfll}fgré?iﬁﬂ%f 5 %&H&fhr@%@%%tu s Roﬂgﬁ@:i

Each nenu page . di spl ayed can i nclude reproduction’nformati _

| east oHE ONHHfMaN iptgrastveigraphies eepaghercoBtneif dniemiodivagnt ehthe merseat inYRitiah at
oper ati @ paddschiagperformed if the button is selected. [0053] On the basis
of an on-demand interactive graphics streamaccording to enbodi nents of

the pre i tion scribed _above, _.a configuration of a reproducing

hppar ar (DL EE: band f A EdaHEas ot Beebr ol ShPiphPes s forkahioROCO i ng
to an edbedidmdtdradgiie ghephps eseah abcording toembadilnkbnth ef thegoesdne thveft®®54] FI GS.
9 and 10 are bl ock diagrans of reproduci ng apparatuses for reproducing an

on- de i nt 1] phi : : i | § e
or esent Feashn e g §EERT SRl ffrdke BEbAREAL AR e ot IR, BpBrahll
decoder ag:boding tozanr espastinenitd theppeseat ingentppdositivig Avodaia readfou astaragsf t he
present i } ) r : LA LSadNRUL T O
B Packel PHE PRI BB o el 6B AR gR TPyt SARL TBURHE Aol

st r eam f&lectyely d@psvdepy tq @Hﬁ%&ﬁoﬁtb@ﬁe&@%ﬂdrc@ﬁg‘%ﬁ@y thaifeacteprapiicsdecoded by
the intgiaetd ¥/ 9graphics decoder 910.

[0056] In the interactive graphics decoder 910, the interactive graphics stream is temporarily
stored in a coding data buffer 212 and then transmitted fo a stream graphics processor 914.
After the interactive graphics stream is decoded by the streamn graphics processor 914, button
image object data is transmitted to an object buffer 916, and button configuration information is
transmitted to a composition buffer 918, A graphics controller 920 builds output images for
received object data with reference to relevant configuration information and transmits the buiit
image to a graphics plane 930. That is, at the time identified by a PTS, an output start time of A
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 fransmitted 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
stream.is 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 co bui | ds out put images for  received object data with

ol ler
e ane Bt S e itee & A P eicPhiaR TERm TP e aree Bl
i mage t of the geeqafar 030 pb aREvVOIBFIG T ahlyiche oathetdwnhuum@racde@gﬂabh@@l shyardafd S, an

out put start tinge .of n interactive gra e ics .

cont ol et e QPR AR PRt S R RE Y IE Oohe deeetPBalD daiven

t ransm tirset Meatdeteatyonadadpe oftigterdetivnyrbhiticoftyesed cdiiid ploc&kBdtabobde graphi cs

pl ane 930. The transmitted image is output with reference to a col or | ookup

table ( col i nf cIude lntherelev
confi gu@gtglg ]Z)n%l?rﬁf 10@%%1% |9éknc9%ér§r8’o?? ﬁépm@uc;?%% apag%én@r er93d nr’?%:—i1 %%Wge a
but t on stetdivagemhidismtetn aacordwng tornatedreamtbooimett oatrbwemtlmantmsponse to a

user conmmand and adapt this result to a screen output. [0057] Particul arly,
FIG 9 gReyp RdbarktFRrghan Eroéauaﬁ %Bﬂé%ﬁﬂu%oﬁ%ﬁ?é@édéﬁ e PHEed such

that a nornmal interactive graphics s ream and an on-denmand i nteractive
gr aphi c9!egaGie gTaRBISs SHEaM 2Nd ARONSMTaH INBIREHP. oraphiesestiard ARGIA9HESs of

i nt er ackdpkeatd ba@é}lrﬁén@iersqg@ﬁowrs erHai R, RMRritfikBFacti@f grbbﬁcéia%gd@rs 8q 85
shown in FIG only one of the nornal interactive graphics stream and

the on- #8REWRY '9% ¥ fipe 19 Y die ep-empncinfprastive grg ‘GF KECHN1T EPregin ehe
decoder oRd8martd FCYMeRdry drefBO20] MEHeréfBre, 01l o YR s lof Psradtivie RfradhaktdiréBms

hi b 0058] FlI 0 i . bl ock di
of 5 r opoHLs apparat0 U PuBleotte: g ahenais e peBiastroa 20
gr aphi cispstin eantastertimg-tenanohizedctienpaghioe streanh exibis ipaesiert oi wieerdn on.
[0059] &ef enrnera | cf'%tetrgctl% grar?%l%s sﬁ‘?érﬁ ﬁ’g Rgﬂﬂgh Q%ta%) Rlﬁér%t urEorﬁ]%Nn{egé{{tgg g?a Q[S)thts a

normal i RTEractive
st ream gireansexsted & huffes*etpabafu‘aar riverfidrg of mdamdeesoessncs hevnto BEhvaseti doweker,

nor mal ﬁ@rﬁt'l@cf&/& ngeg Bﬁﬁ%rér:]ctsﬂé(? glra?ﬂ@s %ﬁeaﬁﬁ%&%@dﬂtaﬁegﬂlmg?lgﬁ d&FPJ.TQ&ge@ﬁtea

1010, an Ive ICS streamlis s
on- denaméay habenseasmhiciy edect e 2eer cméat@ﬂ@? wlatethle, angbadapyag colpr infaraptinnttovee

1 aphi CgorddT EAMBuratdloct] IBIARARHS! TheAkiofd, oldh MUEIIPRS shbiln IM¥E, f83% when a
nor mal |nteract|veg p ics streamis |npu in a state where an on-denand

i nt er actePysiugipa gRPFatuscrR ffthexinsiude pcoaird wnit electisi thk Bermah intgActy&mand

i nt eL aCiapBicdstadtiih 65the loheRMana intéadivel dhashiss Ae@mWb @t ugbub Fdrlle resecfiact i ve
graphi cs

CULT 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 éase 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. [n 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 aneousl y di spl ayed on a screen, it may 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

t he norﬂvlda{ang%a%cfrdnvsm.@a@ Bifich, §.h5@am95nf{gnanen (ﬁr@@p b%g&@&é {q\fﬁew

graphics streamto be andt e respective
i nt er actftgavhie apﬂﬁpfdéa’f%tjfr%m bt[ttwampgqcnsaepqr@tew legendpéttbe buftor isoeipatising

gr aphi Cgheskphaamsy t’é@bl’d@@@bﬁe& o A ﬂef@ﬁﬁ&ﬂf l@'tﬁ‘@cérﬁ[ %tlo@maﬁgﬁ'rfecgfdeﬁh@
present invention. [0061] Referring to ISil shows a case where

only onth@éeire: vtep daee HEnecRsaHHidatE r§@tﬂr@aﬁﬁvw@r@"§mfﬂ%byw§m@w AV

dat a. FJe@ordirﬂgtBe%lg‘@dea@a.Case where only normal interactive graphics
streans are recorded in single AV data FIG 11C shows a case where tvvo

types of. iLnteractive graphi strea m xed an ded in single AV
P et LR e RN e e B A

st r eansa@t e rbhixfediratiods bee esptiadlicing sppaghe dlévcntdaata@oamda maee(kemabdtpmﬁh@tract ive
graphics_strea separated fromthe other AV, data and, recorded. In
ar 11 cut e aa iy BB B R b 0Y 6 oorE Tt P PRieeng

begi nni wiY beciescribedand |1 CS data recorded at the beginning of the AV data is
referred to. However, when the 13 AV data is read froma m ddle position,

since ombxslcorﬁleguw%hm ﬂ|n&art@@édf@nrahénsracp%efaafue régﬂ&e%\(or Qab@inghi 1 e

obj ect data of a rea ton 1 mage | s separate recor he button is
out put Iﬂ&quﬁ@tfort W@a@é'@aﬁ“at‘f@f%ﬁtw%&fépﬂéﬁS’éqﬁ“éé‘fcodih'ﬁgat%rﬂwpwf@@@'ﬁ ehibe presenhe
confi gugpaddt@n, i nformation recorded in the AV data. In this case,
unnecessary data redundancy can be prevented by separ ately recording the

bj ect . [D062 the basi f the dat t f d d
ot or aclBbd oieinibe Qrbb i dnipvet st bS et BN Y ap Mt
appar at mpmasarédnedesa@emntla rgprofess oofn Ditdradtive ighgphidsetream-td @aagsloduced
comand b TRl nn B T G FHRR SR o B iy TpdreRie Bk o

conf i guwir epsdoftiqol dpenulimedia snagegs sdrepsarilpstoppecband] regtartedfaor inktdctive
regar di &QPnﬂ\@se%tf%aﬁ] AGt ¥ ELARG RN SRicE] [LEANRAE L3 Bk Morb & TR fnty b e

pr esent
the PSR 0.

[0065] In a 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 normal 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 normal
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
reproduced is an on-demand interactive graphics stream, the ICS_usage flag is setto 1, and if
the stream being currently reproduced is a normal interactive graphics stream, the ICS_usage
flag is set to 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 Ilater 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 j ust before can be

reproduced, agal fdorted pﬁﬁlongf ﬁw? djsﬁgl fé@l |€set[t9q6ﬁileA Qn Bglp'l Eﬂ%rg&lvaemnd

appar at us suppor t1ng both norma e graphics s sam an
i nt er acylepkicyplEgam s eéﬂﬂ&r@maqwatﬁméhe t@@r@eﬁleﬁ ﬁpmattmwﬁplﬁefs ag inftial emmununber

recor degyddhri g sEr%Bn @o infor@ &&H@Pﬁ{at R e 4 |ﬁt€?acﬂ% g%bhlbg'tsﬁéé?ﬁ _|§' r\égdy to

gr aphl CS Sstream or he on- denand interactive stream her ef or e, a
r epr odul$ ﬁ@lva@ﬁaﬂfatheélsacﬂ?@rftﬂgn@sqtéo frthe é?ﬁﬁ%l%rﬁppé'faﬂﬁ@eﬁrf@é@ﬁ@'aY Avent i on

i ncl udegepitil CgedppRe@nfthasrb@y determ ning whether an interactive graphics
stream nunber recorded |n the PSR 0 is a nunber indicating the nornal

i nt erac hics s m or t mand i nteractive graphics stream
B aTopdTl PP e e baEE R Go did THaR Seh Kb P an prREEPaR e e | 5,
i f ahstgreemé)etrésgn ﬁueécgnblbya acf@?éd}dtﬂt&dmﬁhén&f@d}ﬂdéiﬁéf&ﬁdtekmleé gebhive S e
grap|c strea t is set .to a S ei ng
S o Ty Ry e el tRL he Bl an Inybrlylva shfitucelareatinie Pl Hoes Loage
flag i sdls;ﬂayetdoar(lhe E0@66)] théke g Mmemhommafd.emdmg tcesraddrinsmed gtw@dnwes stream

di | her t.h
di spi oy RaPRs 57k g fPitplfa, BRTFE Ers R IR So A RRR I e ion-
bi t 31 ofenndrel iPBR:Ove Yrfapbihe sidanp isfdcligatéd azgem 8n eetvatmm qumwhemlsagenemeﬂﬁlmd

i nt eractd.ye, tH% égéyng%e%fsoem ﬂegg@ﬁaﬁ%a%&rgﬁs ?s%dnif@srgg ﬁu%@ﬂ?{tﬁ%ﬂ%mang

apparatus displays an init he s orma

t hat t histesattive aeanbics atream da nak @cihetgshansddhe vpasgmomsnanddel ionoed Weenaengipétced.

If the digpféag flag is set to 0, the reproducing apparatus does not

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

when the disp f] % IS seé to.0 and an on-demgnd interactjve graphics

st r eam [0888le 5 G+ 'l&etf tesiaconiigrrafiangt & Rlayep s ReStSh reFRIRRNoRT iRt | ve

gr aphl Ciegasingemhietactieagiaphios bteeaaﬂhtooaia@gitoadr@tﬁehemadd@mﬂhe piesemct i ve
er.e

graplcssrea ed on.the n et

et hods M oBEleLiTigorIE Bhe dStmeaARerRs PETOURY Shiocd Tl dae ol n ¢ he

first netchatye ylehice ptreghcinegpapfealf 8Rss shewoomhatdgsireechss wdiard ifirmbdien 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] [f 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 [CS_usage flag for determining an ICS type of an interactive
graphics stream 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
recordi ng information regarding an interactive graphics stream accordi ng

to anot L vetlon el ar Ll FIlG 13,
repr oduiwngfgg@gjdra E@Stg%% gﬁ’?é%s o F ce“(’:n@rd mmaf%"y@eég%’? 'nqqﬁ'? 8?'38?1?(}%

gr aphi cwt%ftaﬂéf&rmanmmﬁq@ame@emby agusghiown. That is, a case where
information regarding a normal interactive graphics streamis recorded in

2 PSR Orand | QLRGSR 1ROGASH Aol R L BLetagkiye depahi cs Stream

is recorded in a i's shown. 006  type I'ndi cates a
nor mal [FeustwiapeaghEstater gingsmdgifer pRPBdsEENS Fﬂteflﬁéfg/@rglﬁiwmcst Heganos mneddy

I nt er actd Weeadin 8RA1IC SN FdrE@IVE IgPaphRS US| dhdliftRe BrdefandMerakt; \}e@ﬁﬂrﬁé type
field indicates an on-demand I nteractive graphics stream | n tion

r egar di AFEATE TEROTEReREIVeT. dhaer-fomand nfrpdive gfapbismsireamdpaispipddonacor ded

in the E@BersuafoAcsqg@aﬂtagéaéwetmusdﬁ@omh@nd Catald 9 oAsbRBGTIPVA thdludel (3 reddy  an
I CS_ usa flagr%cg (i et erm ni ng an ICSt I‘E&e of an interactive graphics

stream 516t &”'W ptergelive grapipegstiopm isinof eady tn be agfvetedt e

di sp_fl acgwéimgconhrﬁdhd:fammlﬂ@ wdeeishigiorad), dr @i héBbgdmndimpagee Losr thafprdi-ng a
user that mand nte activ tr am.i § ready to be

acti vat %ﬂ“? e 'Bﬁé%q%é?/gﬁapb {E%P é%ﬁe O%R@p‘{z’ﬁé 8 e’e’?’%ﬁ rP 3¥edt9%th8i5‘§rﬁe‘?'l ag flag
is the sane as FIG 12. In FIG 13, the disp flag flag is recorded in bit3l
of the [00BH 1FIGE5150aT0]SH-$Gw didplay stesibest@srdingiooekss cdh dispnitHd frag far

Comndthg%n%%ét E‘.' Ela %uéjr%gﬁ%q i%ﬁnﬁh%évﬁ HLPph ré:%eét Jem ge:’lgr at ed

by a user g to en an activation co
gener at ed oduci ng appar at us det erm nes whet her an

}
on- demak?§? ?lyt &eé 'Pw '@'ﬁabﬁi\ cdegra dsinflipg flagisppt tor b e cdemanddaterastivm
i Nt er acgrapeicYsidn %Sde@&ﬂ‘&ﬁ@fd, reddifoible dchi@ate) o6 eiBd) thd it RGasd dny;ﬂa&lafﬂ?m cs

streami| S rea fo bea ated t he _.on-demand i nteractive ics stream

i s di spfESEHEHMRY as‘i?teé 3 opglenand dnteractiepraritics) Sfeam ’ﬁé%%dyé‘b iyatednd a

but t on $ehacthiation Edirﬁmahdﬂﬁjrlﬂ‘ieadin temaepitheradtioe Riphies eiraflis ddnetdied Bthdemand

interactive hi cs_st. rganaql S no{h ready to be activated, an activation
SEiRYTEY! ™8

p
conmand“T1'd f‘%’ﬁe%%‘?’ge'g % °Ressage i nfornming 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 information
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 splay 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

d h t t
0 PR a7 RS ESATE 0o e bRl FEE R RN R
on- derrandtpumfemmdar@argirlaq@mcme giapbiasstreanyemeff.af edetnantdeéa dispefiag fagfdfmst
nmenu page, Lissreﬁii%%P AYE&d g p@éﬁ%@sé:rre?e%nt QL@LQZ‘” Referring to FIG 15B, when

t he dISp ag Is se the 1 ni menu page is not displayed on
the screen even if the on-demand interactive graphics streamis decoded and

ready tPWE! ackn thethagis ghidwedate configeratians efcan aradsrernddbienntive faphich stream

on- demapgy it @hRG kRS 085 3BRbERIRT dipalsSd3eMl@mRde By rebRRILERE metfbd ,
repr oduci ng apParat us can be configured so that the activation comand is

i gnor ed2efOTHIRG [F 3T FTPRIREN A preseut EyyraiAsvibACY Re dessrbed. [0075] FIG 16
illustrates a system nenu of a reproducing apparatus in which nenu itens
for CIt ;J{(mi?ap aq;esuwuhd od a&mommwmd mra'tngtj ehmﬁdavcﬁlrgfra@mr@a §tbfagamﬂesmlnﬁ>f f
are defined. If . a user sets n _On-demand, 1 CS Di s | ag
1 20" of P8 "Bionend ettt §Rb T Aol R arar i o B e ity b bh P e

i nt er actnvedtiogr 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- dema f, ) ing:

i sp 11 RR7of o P eld §8. 8 hierdchfe EBRASLELADTBNR B IPoSBRE ity | o
can be étﬁamg@@‘rnﬁéIntﬂjacalvagéaphiqatséfea!ra&eandmlﬁpewen@n@mwréaﬂwenéa@v@tséwrrénm 16
[0076] Eﬁe@aﬂcﬂ% d02. &n ‘Pé'b%ﬁ%lré‘ct:&’é GEpRRR Qfedth LEABLRIGPBEdion 10k UehETpd of

button for turning an outﬁut of “an on-demand interactive graphics stream
onl of f . thg deseeddplerasiiye graghisy streaurg israhgeresin aperation 1806 é@#ﬁ@tdéﬁocteé 0 or 1 by

pushi ngm@eré@ivegaamd@tﬁrb@m is & QOrATdl if@tatthie Joafiics stbainhthedRbadsintelauvat i ons
of an on-denmand interactive %r aphj ¢cs stream and t he con{ﬂ?guratl ons of a

reprodu@riaﬁa'c%tﬁ‘i5%ﬁl%t5lf§erﬂfj€§c‘fmh 5o 455 and %SW@’ﬁP@H@cﬁ%‘nge%ta fgna@éé'mﬁ*ﬂg to

filg errtd)odi%erreu'ttn 1Host Mﬁh@?@(&ﬁ@ﬂ mtfm@t?/telgaéphnzls@ttrﬁﬁgws be ode&ﬁ?hbedera{:tﬁ@zm FI GS.
an arts il strati n 0 re cln or e

e SRR PTG fip Gt i E G ehrits PR e Dleat RS e Mo A o an

enbodi neiaplagdd drhide prrese phly ifiameetitation command is generated by a user in operation 1810.

[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 status 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 1906. 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 oG dleaodemoldshiBh thifan grsagna,rgé POSRARN 28! ROdefoth B video data

and di spl ayed on a screen at I'me 1 h opera f the
decodedshavtrep &d®i \oe if reayiecef the rﬂiémfﬁags‘laarrﬁ @rnoderrrmlﬁ@laplweq:l ac thevesreayy; aphif cs
St eam of ey ARGALSAnLAY SlBRbLKR tﬁ/rtﬁé)[]éé}% RARA Inforflo8 BAGFa L FndiD Btk 2O
data and displayed on the scree ? n activation conma

gener at B8 {2l aneisigrade i @ﬁéa@du%ﬁhqsm@en[ooao] FIG 19 is a detailed
flowchart illustrating the process of reproducing the on-demand

i nt eracgaose] grB%mb'ir@Sarﬁérl’ eannnd hiesdduas gﬁéphias Eir&am %&or&%’&%eﬁﬁ%@d ring to
FIG 19 oded inter ctléﬁogr%@lcs streamis an on-denmand
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on- demc@tnonlé(ﬁﬁcﬁmtai VB digidebionaingldisappedrs frb® dsrébirsildayighatem tiklde ofCreen i s
read fr IaeP §%§r statu% Hgglster |q operatign 1902. If a value of the

di sp_f | FPFYEPT L SO G Tt YS5h 99RvBACS BPOMHAal menu page i nforming the
user that the on-demand interactive graphics streamis ready to be
activat¥@8dls Adiceingyte theotestiisedsaniaeiments optbe tdsent ih@dtion ) dn inteeactiser | nput s

an act ' %%B@g%%@@@&t%%gn E%ont?cﬂl%g 'BE/ uklml; %h%ln cfgﬁ'[yﬁd ri)rﬂgl%cf v%. cﬁ‘%%ﬁ :ee%

operat i a menu eman e user - command ayed on
t he scr%ﬁaiﬁhe@p@@m@d@ﬂ@'aﬁqgn a[s@msz]wlm ayser geresatehagdimmandt he vaI ue of the
disp_flag flag is O in operation 1904, nothing is displayed on the screen,

and eve[}t]nosi] am@:bhvraérb@tﬂe@gﬁmtﬂegw%@%ﬁée@domreﬁéwnu&% chibd éoftiREFaat | on
1920, ?tlvat n conmand i s ignored in operation 1922. Even though it

i s not PYRFRHUAUTNG diferent pg-demandiierstiyrorgphiesy reawﬁoweaﬁfrwra@s PfsC'@Pteﬁ%?fhu ng
is di SpA\aMQ’Ld @or tafmn;ﬂ@nﬁ@é\ad @frud:ttbfﬁs paforamigifixed matumnmwd\atu@n @ened &t ed by

t he user g a user interf §UCE§ a re te control chhnltla| menu
page |s‘c'j‘°(!l‘i)r§6f3 §eqs d’ﬁoi? Ssé? Bpotng %Ionéfxlﬁ N ceRaAreRsR IS HP er act i ve
graphycmumﬁmeammagmmwmhqpmmddﬁsnamﬁmd enbodi ments of the present
invention, the on-demand interactive graphics streamcan be controlled so

that | ohBn 20l AV Ot e ol 2 BRRALS (L AR, SRERGAl, salang) od times or

0
dlsplay% t he screen on enerat es
configuring functions correspondlng to the buttons of the remote control with a menu 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 described 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
graphics stream specialized for a relevant area can be configured by
configuring different on-demand interactive graphics streans for certain
areas or_chapters of AV data. For exanple, instead of buttons perform ng
fixed fuidé¥Méns, information related to actors/actresses, properties, and
shooting locations existing in certain areas included in nultinmedia inmges
can be provi détptioclaimedds. [ 0086] Furthernore, the nunber of buttons on a
remote contral canp dkgasEdareh dmpepafi guring functions corresponding to
the buttons of the renpte control with a nenu driven nethod using an
on-denmand i nt'EF4E81R 8 "Yr aphi cs. stream [0087] Although a few enbodi nents of
the present igmparkidath fhaxiepib@enashown and described, it would be

appreci ated by those skilled in the art that changes e made, in these
erbodt ment o WPEIILC AR TR PPbR e SPRie Grog R Lo PEecsenpen an

i nvent i antivatibe cesaoped &f genatitahby suskef i ned in the clains and their

equi valents. 18 CLAIMS What is clained is: 1. A storage nedi um conpri sing:
vi deo data; and graphics data for displaying a nenu, wherein the graphics
dat a i ncl udeg. fi r $he gioaggei rosdidratodcldins pl aheeein the griphiscdae alsoteriuden second

activati fgﬁhtﬁg%ng%%eg%g%gg&ggggﬁaﬁ%%ﬁ%ted?ﬂmghe storage nedi um of claim

1, wher & e graphics data a es second graphics data displ ayed
on the screen at a designated tine. 3. The storage nmedi um of claim 2,

wherein the first i : ; : I \,
i dentical or B'si m Fg‘%‘ étglt%J rg%i?%f%rg Om?‘(?ﬁﬂﬁ’?@?ﬁﬁg% Jlr%ggwlﬁqﬁﬁ%g%&?rﬁgﬁ%ﬂ ng

the firgfaPhige dpii heye dlantcal pesitiar Sewshiep Whighinckide adield fondisariteinatingrtag)éirst

medi um gfaphlcaidBlaandwhe E&oRd g hidsluata. 9r aphi cs data and the second graphics
dat a have graphi cs_segnent structures which include segnent type fields

defining the
4. The 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 type field for

discriminating the first graphics data and the second graphics data.

6. The storage medium of claim 2, wherein the first graphics data has an
on_demand_interactive_graphic structure different from the structure of the second graphics

data.

7. The storage medium of claim 6, wherein 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 at least one menu page to

be displayed when an activation command is generated by the user.
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type of the first graphics data and the type of the second graphics data,
respectively. 5. The storage nediumof claim3, wherein the first graphics
data and the second graphics data have interactive_graphi c_segnent
structures which include a type field for discrimnating the first
graphics data and the second graphics data. 6. The storage nmedi umof claim
2, wherein the first graphics data has an on_denmand_interactive_graphic
structure differe fromthe . structure of the second graphjcs .data, 7. The
Stor age. medi A of b7 alouids Mepiarel e Sl aia TR aPaE RRbESs rifinpton

st r uct ufe disptdvirdes least onartadticorand éfamattiog regarding &icanrapddo pagerformdidedtenng

t hat th?h;&&ﬁge@&%ﬁﬂi&ﬁpndata i s decoded and ready to be displayed and

i nformation regarding at | east one nmenu page to be displayed when an
activation command is generated by the user. 19 8. The storage nedi um of
claim?7, whegein PAGE ok AGi I i ; 1 i

| east one button gﬁ%QPﬁ%%?%atlpﬁ*ggggg |ﬁﬁgg9%g%%£%$wé§i%?%er[@%%%g“&hen

t he usethesdfiexrdaia ghérasatdednn agingtpriéregfror age medi um of claim 1, wherein the
first graphics data is multiplexed wwth the video data and recorded in a
single stream 10. The storage nmediumof claim2, wherein the first

graphi cs dat d%and Thhélossesneriiug chpRined, wharen freelirriarepiicsesa@a aod the serendsi deo
data angrdpRrerdethrk Mtk xeaAhshd @888 ddhd and R ofdaaNRE jHgRAiaLPf ¢l aim 2,
wherein the first graphics data and the second graphics data are

mul tiplexed with the video data and recorded in a single stream and object
da:j a used lby é i .ge_ frhé §ﬁor@l€9d&ﬂéﬂi@ﬁ oflakitn 2 NeHieteth s fast drﬁi&ﬂ% @fta LA tHERRYORL T ]geen
and is included in an .independent. stream ,12. reproducing apparatus for
oo oquBlRE £k e S AET BB Thioreae dhd Foarlpa g P sfulecuiat R ahed!

di Zpl ayidag Lﬁ_emm the fcgtrma%ﬁ@srtgﬁ% Mdmgﬁe@ndee%gj@‘rth%wﬂeab sﬂheemd_eﬁ is“?]dmdd'aﬁ-a;

an a qgr i cs, decoder ic ecodes graphics data, erein the graphics
decodergﬁggﬁﬁggtgﬁﬁgf graphi cs data di splayed when the graphics data is of
a specified type and an activation command is received, and wherein second

graphics data;is disRLavGt Hpafhrdldh HRAIRGNG R NEMRgL N AiARIS 32833

graphics data for displaying a menu, comprising:

a video decoder which decodes video data; and

a graphics decoder which decodes graphics data,

wherein the graphics decoder decodes first graphics data displayed when the graphics
data is of a specified type and an activation command is received, and

wherein second graphics data is displayed at a designated time when the graphics data
is not of the first type.

13. The apparatus of claim 12, further comprising:
a blender overlaying the decoded video data and the decoded graphics data; and

an interface transmitting a user command to the graphics decoder.
14. The apparatus of claim 12, wherein the graphics decoder decodes the first

graphics data and the second graphics data using a buffer and decodes only one of the first

graphics data and the second graphics data at a specified time.
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is not of the first type. 13. The apparatus of claim 12, further
conprising: a blender overlaying the decoded video data and the decoded
graphics data; and an interface transmtting a user command to the

gr aphi cs decoder. 14. The apparatus of claim 12, wherein the graphics
decoder decodes the first graphics data and the second graphics data using
a buffer and decodes only one of the first graphics data and the second

hi dat t fied t 20 15. f
Sherel n-the. dPaphi bE SAGUALER HAEY 12 BTl tpofedfig Yethts: raganeller Biaietand
a secondrdphidseiatd amd 4 berosd baffiet for thpheamddpdmicsatath, ahe tlfe ﬂtrsttgrgnira@huai@ adkat a
and t h?h Cgﬂgﬁ%rpﬁ\ﬁg dgf% aqg%?rhu?traﬁeo%l {\Wlleog@ Sthé{grfag icg 8?0 the gr aphl €S

decoder, erel en on e rTTe rap fayed on the
screen, a foelstsirs whet only tlamflrst grephitadaa fsodisplimedfanrtbe sgeaphd fosusdatat toand

wher ei n,mt&&paecg fgﬂhéﬁrﬁoﬁg%ﬁ@gragtaggﬁd)hl cs data is displayed on the screen, the

focus is sSet ace for the second graphics data. 16. The
appar at us of wbkegimwhen onlydheseront graphice dbtade displayerhen theanresot the dedusis set .

commndtgé[omé@eetp&er, Fbgagjh%g cified period when the video data and
graphics data are t| pl exe recorded as a single stream and wherein

t he graphics decoder deletes information stored in all buffers in the

graphi cs deggder TMhghdrhEs SPaSihT uecimeerrr #d iRbAaRsamanshits af ReHAARAN at us of
claim 16, wherein the specified period | ns at awf)resentatl on tine

! ndi cat GBI HEREDS HeaEIY L AR b PRPR e ideaI AR Aharaphiss daia BIEG

st andar ehditipfepant re@tde@ad@@g]ﬁlg@@d@ratar@n output finish time indicated by
the first graghl cs, data or the second at a start tinme of

ra
= Subsequent THPSH) ty CLh P EF R QoS HBTIPS S Bial T BiRA THIRNS second
gr aphi cde¢tateawhdBthe Hpecitigppdraidusapsks.cl ai m 12, wherein, when the video data
and graphics data are nultiplexed and recorded as separate streans, the
graphics data is pre-loaded in a buffer of the graphics decoder. 19. The
appar at us of 1€l ai e 2ppanttes ef claibls, gthamsi ths sdecixtiperiod blegide st a arestidbiis

"0 St e i Gl BY 55l RIHEPMORHERS it B ohdihickidatd is ShARSES 2BbA Rnshdie

sec
stream and ends at an output finish time indicated by the first graphics data or the second

graphics data, or at a start time of a subsequent display set included in the first graphics data or

the second graphics data.

18.  The apparatus of claim 12, wherein, when the video data and graphics data are
multiplexed and recorded as separate streams, the graphics data is pre-loaded in a buffer of the

graphics decoder.

19.  The apparatus of claim 12, wherein the graphics decoder includes:

a status register which stores a stream number of the first graphics data or the second
graphics data that is being reproduced or will be reproduced, the status register having a flag
discriminating the first graphics data and the second graphics data and a flag indicating whether

decoded first graphics data is to be displayed.
20. The apparatus of claim 12, wherein the graphics decoder includes:

status registers which store stream numbers of the first graphics data and the second

graphics data that are being reproduced or will be reproduced, respectively, and
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graphics data that is being reproduced or will be reproduced, the status
register having a flag discrimnating the first graphics data and the
second graphics data and a flag indicating whether decoded first graphics
data is to be displayed. 20. The apparatus of claim 12, wherein the

gr aphi cs decoder includes: status registers which store stream nunbers of
the first graphics data and the second graphics data that are being

reproduced or , ivel . er th at us
e Scheed i RS GPER ot FRPRAMLKELYg 2k IDSH SRS WRefhE:
decoded decodsd fystapdihics dida & 10 se displgedios fhlegegnon t he screen. 21 The
apparatus of claim 19, wherein the graphics decoder displays an initial
menu page indicating that the first graphics data is decoded and ready to
be di spl ayed 2accorfbf agraretug of dlainu#d. ofherdie thel grgphiissdiasaderiispiye tehdritialt eentii r st

0 aphi O3aetfidafind 0930k ANed aBNd gdogRanal SR BY SRR IPOLLCAGKEED, even

Irst graphics data'is decoded rea The
appar at wglugfof Hled|amindicating ahether thetfiest asaphigstdatenie |t<bhe dionaee ane dp@ﬁormt by the

user WneRpffeinf hadulstreaflev8R whBinelfii& graghids @B RIb 6N rb&iytQhbet O be
- di spl ayed the graphics decoder ignores the activation comand fromthe

user or ﬁp?ﬁﬁ%ys the initial nmenu page. 23. The apparatus of claim 19,
wherein the interface conprises: a system menu turning on/off a value of
the flag |nd|§at|n whet her ¥he flrst cs data, . is displayed 3)& t he

apni
screen. ? & PERRTRIUS LT Elpig) A Ygie Gi}\'h MRS Vqt’Hf‘é‘fPWH@é‘d' 8Py
renot e cestwiedn theamg @gseasdatﬂat ol fitQigrdphicsidath o bbb fbealispidyae, thé gidpaick| ag

di cat t h h at d t h . 25.
At epr odbc G Hhetate o LSH GHUBRHL TP O Geos by S/ LD A SRR or aphi oo
data for displaying a nmenu screen, conprising: decoding graphics data; and

3;% gu;[/\;lieﬂg aggaz[]%hg??f)aﬁ‘atﬂg 0% lea"ld?é: %%Felrg{h%mﬂe&gcedc%ﬁ'@nsegf gleggflgsl ggafﬂlecs
decoded gr aphisgsteshanentaturring ereésf gn@iuedf the ffeg lrlz&atw wietherdhefirst ggploduddtag an

interactd (%ep@);e@gﬁ]i FSsskbgam from a storage nmedi um

24, The apparatus of claim 19, wherein the interface includes a remote control
having a button for turning on/off a value of the flag indicating whether the first graphics data is

displayed on the screen.

25. A reproducing method of reproducing from a storage video data and graphics
data for displaying a menu screen, comprising:

decoding graphics data; and

outputting, on the basis of the decoded graphics data, the decoded graphics data when
an activation command is generated by a user or displaying the decoded graphics data at a

designaied time.

26. A method of reproducing an interactive graphics stream from a storage medium,
comprising:

reading an interactive graphics stream from the storage medium;

decoding the read interactive graphics stream;

determining a type of the read interactive graphics stream; and
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conprising: reading an interactive graphics streamfromthe storage nmedi um
decoding the read interactive graphics stream determning a type of the
read interactive graphics stream and 22 bl ending the decoded interactive
graphics streamw th video data and one of displaying the blended data at
a designated tinme when the decoded interactive graphics streamis a nornal
interactive graphics stream and di splaying the bl ended data when an

ti ti hi
et eam | o an SoTAnL Bed BER N B NAT RS BERURIR G B8 Lt B b AN e
cl ai m 2dhe hredasi data ah@desimt@bmwdem Htee:feagtdadnategﬁrcap@ pephss steam i3 an
d | | di
on- demary g rﬁﬂ n%él%%g V%t Pﬁl@@%\\){']et herJ t?ﬁ;%ylﬁg;'ﬁﬁe%! leli ﬁgte'vm%n%%easctwét%ﬁ Ing a

disp_fla ag in deman ractive graphics stream
is to lsemaasgliniesdived wﬁerath@l depededinterarive egirbicestreath spdrayi-gmanhen a val ue

of the diisRcfilAgabrhidOstteanft first value, an initial menu page indicating
that the on-denand interactive graphics streamis ready to be activated.

di spl aying a menu page according to a user command, when an activation

command is pecei vad ndgidang cmlrmba«)éh&émtmed b o B TR RAGE; raamés stream
|gnor|n9 an actlvatlon command when the val ue of the disp flag lag 1s a

second vathg-dgneRdnisiactive graRNics SfrP?”s”tthﬁé’fetﬁ@'”gZ@'”d?ﬁe met hod of claim 27,

wher ei n, V\hePea'amgaé:aleyaftag@@gwmﬁ»giwhgthénetﬁeloﬁ%nfah@mte@cﬂl@ajrabméseétﬁeaﬁﬁsSuch
as a rermltDe Colnt%ﬂ[r Otg init menu page is di spl ayed. 29. The nethod of
cl ai m 26° PHAIBPIEY S THB aRVE A Sﬁﬁg'f‘ ficl udes anal yzing a segnent-type field
of an |ICS. 3alsp|§p|egncemd1mvame of taé misR Ragvitagried first kaauéwmmal-mmﬂmafgeel d
|nd|catﬁe ihas or field. 31

The net Ab¢ at' %ngﬁ]ﬁ?lo\?oa/eon@/ﬁ@r gteﬁac “eogrgé@?fseﬁfea@ﬁégﬁ%ge% % ned such t hat
a normal i nﬂepmmgwengrtapﬂgeca@ccyumgmw@ezohmrw waknen Bxibdtiancoramand is

on- dema eﬁ\)éﬁ% j"%@ﬁ‘ég{ h‘l%?m%%[l ge has. a val ue 0x19. 32. The

nmet hod of claim e nor intferactive graphics stream and the
ignoring an activation command when the value of the disp_flag flag is a second value

different from the first value.

28. The method of claim 27, wherein, when an activation command is received from

a user interface such as a remote cohtrol, the initial menu page is displayed.

29. The method of claim 26, wherein the determining includes analyzing a

segment_type field of an ICS.

30. The method of claim 29, wherein the segment_type field indicates a segment

type and is located in a segment_descriptor field.
31. The method of claim 30, wherein the segment_type field is defined such that a
normnal interactive graphics stream type has a value 0x18 and an on-demand interactive

graphics stream type has a value 0x19.

32. The method of claim 26, wherein the normal interactive graphics stream and the

on-demand interactive graphics stream have the same structure.
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on-demand i nteractive graphics stream have the same structure. 23 33, The
nmet hod .of claim 26, wherein the determning includes analyzing an |CS type
field of the ICS. 34. The nethod fo claim 33, wherein the ICS type field is
defined so that, when a value of ICS-type is a first value, a norma
interactive graphics streamis indicated, and when a value of ICS type is
a second value different fromthe first, an on-denmand interactive graphics

streamis indicated, 3 t - [ . rein the determ ning
i ncl udes anal yzi ng 3 sfétpa%_?ﬁ?lgeﬁ iobf(")%giee”}cth?grmé%ﬁn\'/n 5‘%'%%%%3&‘@%%?“9@% 36. The
met hod dfSclyapelREf thehl&iSein a structure of the normal interactive graphics
stream and an on-denmand interactive graphics streamdiffer. 37. The nethod

of claim 36, wherein the structure of the on-demand interactive graphics
st ream def i ne¥- f i ride ethed freldmB3nherepeife dCS 3me figidisrefinedisofhat aiemea37,

wher ei n \aluel @ast_19peisef firkNRiI B YoRAE GRelasti@yrhpHids Sean! T8 THYIRAIE 4| @ﬁrhé’rg%l ng

an initi aLJ gﬁtton i ndi cating that the on-denandll nteractive graphics stream
i s decod@ei i Psvreiidysacendelug fifforepliom diediraih ar enwlemaod fnteragtvetdnephinsnu
pages i nkugesimicakt ton to be displayed after the on-demand interactive
graphics streamis activated. 39. An interactive graphics decoder,
conprising: a stream graphics processor which decodes a received

interactive g@gsaphiTtestateaifandn 26! anedinttfe BotbirMiRing MULeRhEGEngakauARE

but t on Co?ﬂwfeiiﬁtur ag.i on iEl'f ormation after the decoding; a coding data buffer
whi ch t enporari 1 e PEPASS §%9 Mt er acti ve graphics streamand then transmits
the interactive graphics streamto a stream graphi cs processor; an object

buf f er whi ch ;kecei ; i . Qbj.ect d . & conposition huffer
whi oh recel vag tna EoriR SR oe TSR USSR 85 it TG hsredics
cont r ol Is&eamtsind lenisui-detizandrinteraaties grepliies giiespl diffed usi ng data stored in the
obj ect buffer and the conposition buffer and transmts the determ ned i mage
fromthe object buffer to a graphics plane. 24 40, The decoder of claim

39, wherein Bhe bilihe Mmeithnsigd claim BEdeikereintia styctptiptibe gatdemand interactive

graphics stream defines first through nth menu pages.

38. The method of claim 37, wherein at least one of the menu pages is an initial
menu page including an initial button indicating that the on-demand interactive graphics stream
is decoded and is ready to be activated, and wherein another of the menu pages includes a

button to be displayed after the on-demand interactive graphics stream is activated.

39. An interactive graphics decoder, comprising:

a stream graphics processor which decodes a received interactive graphic stream and
transmits button image object data and button configuration information after the decoding;

a coding data buffer which temporarily stores an interactive graphics stream and then
transmits the interactive graphics stream to a stream graphics processor;

an object buffer which receives the butfon image object data;

a composition buffer which receives the button configuration information; and

a graphics controller which builds an image to be displayed using data stored in the
object buffer and the composition buffer and transmits the determined image from the object

buffer to a graphics plane.
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when the interactive graphics streamis of a specified type and an
activation conmand is received, and wherein the built imge includes
second graphics data when the interactive graphics streamis not of the
first type. 41. The decoder of claim39, wherein the graphics controller

changes a button state in response to a user comand and adapts this
result to an output. 25

40. The decoder of claim 38, wherein the built image includes first graphics data

when the interactive graphics stream is of a specified type and an activation command is
received, and

wherein the built image includes second graphics data when the interactive graphics
stream is not of the first type.

41. The decoder of claim 39, wherein the graphics controller changes a button state
in response to a user command and adapts this result to an output.
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