TITLE OF THE | NVENTI ON | NTERACTI VE GRAPHI CS DECCDER 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 Ofice, the disclosures of
whi ch are incorporated herein by reference. BACKGROUND OF THE

I NVENTION 1. Field of the Invention [0002] The present invention

rel at es tTOTrEPFAHECKNVENTOONa nul timedi a i mrage, and nore

particularly, to a storage nedium stori ng an i nteractive graphics
stream di spl ayed in response to a user's command, and a reproducing
appar atus and net hod for repﬂ"éﬁ@ﬁﬁ&'ﬁ@wc§%co@ﬁbescr| ption of
Rel ated Art [0003] To reproduce a rultimnmedia i nage, audi o-visual (AV)
data of the nmultinedia inmge, navigation data controlling

r epr oductGRIOSHREFERENCEIBD RELATED appti@mrzts i ncl udi ng conmand
information related to a title of AV data to be initially reproduced

when t he (g4 agﬁn@?ﬁ’dh%‘éﬂoh%la%@ﬁ%ﬁpl@ﬂy b&&eé@ﬁét?ﬂ%%gl%tlﬁpﬁgg 35%604” €

recorded in a stor di um can a recor

st or age MREFUMENE AOAPHPELAC4L, repnestively et op Jaguansd by 2094 and Mateh 3t ép%eﬂ :

nedi um byhe Kbtbin Pelistiog Prosen ,Ofmdth@ disSlablired behichadrd irdofPBrtb 3 rén
stream 5(%004 FIG 1 is a block diagram of general AV data recor d

in a stoldge medium [0005] Referring to FIG 1, In a storage medium
storing a nultinedia i mage, a video stream 102, an audi o stream 104,
a presen@éﬁ@ﬁ@#f‘é@chT%E INENTION f or providing a subtitle, and an

i nteractive graphi cs stream 108 for providing a menu screen are
mul ti pl exed ( ldgidhe IMiPlled as a main stream Herei nafter the

mul tiple o0 ai;a"ﬂ]e?rés%ﬂmnl/%tl élﬁgs lA Ye&%‘é&u&ﬁl gf' a m&18|918§ ;i' maggdar(}:d fﬁlare AV

bl ock di at’us repr
data fr @ﬁﬁtlaulgrﬂmma@%tor@ﬁ@l mmuzoﬂorm anhnt@ltac’m@rwmatr@anl ﬂ@plﬁﬁedrlewpomd to

1 [0007] aRetef &dnftfardaid Qrep?odu@m? SPFRAUS LEMBIRBARFAFbrodutin 'fr@rpirtﬁ’éiééffﬁéqg
a nultinedia image reads navigation data, as descri bed above, and

obt ai ns cont r pl DesdriptisradfiRemtéeayi red for reproducing the AV data
110. For exanple, the control information includes a coding type of
the AV (03] 11®, reprothice amyldmediafroageneidinvisyel (Badeiagf the ravtéaediminegech

theAV datayidehn ligita’ @RPSIHRGep@BSktion of the AV data, and system data including 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. Hareinafter, 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.



the type of data included in the AV data 110. By referring to the
control information, a reading wunit 210, a denultiplexer 220, video,
presentafion, interactive graphics, and audi o decoders 230, 240,

250, and 260, respectively, are controlled. [0008] In detail, with
concurrent reference to FIGS. 1 and 2, the reading unit 210 reads

mul ti pl exed AV data 110 from a storage nmedi um 200 using the
information indicating the area in which the AV data 110 is recorded
and trandf?37d t Referingtle plGRed remvpdgeing anpedatuofor raproddeing antuitipheasticeimag@o0 .
The denulbidl mgan&z&t@hagIa@@&b&@sbdv@%dvc%@hﬁ\éoﬂ%l%f%%uwFéaufrébﬁov' deo

stream 102, the abjdl 0 stream 104, the presentation graphic stream

106, and 'EWEYYGREPRAY dote 118; Eﬁfmxe@pgen B SRMIRD ETotmatar sl &iRsECopng bpe of the
di vi ded set\/rmmlazbntrétéqu@hnét&a iﬁdﬂ:&hﬂi@&d@@@dﬁﬂﬁc[’?ﬁﬁ@AthEfaoﬁgi'b r%@&ded and

(eopect Vel s SRR FLLEEIT AP NRE A2l EPRSEH U5 0RER0eT Loung
di spl ayedmtﬁ 321G asdﬁﬂuétml@ser 20leidey rma&sedtatlmn. mésracfine gchpbios] edd audie destiee B30,

102, the ﬂb%@%rﬁ!ié@ﬁ&b@&bél? apd EGRBNIHO6, and/or the interactive
graphl cs stream 108 are overlaid as a single inmage using a bl ender

270. F ted_b t t stat t b

Goer 15 P oy Bl B EeTE s o o e gn s ucasii it hedban
be Cont r ohdligptbxbd 8 diatat 18 froses stsrage rediuno20081801g tiesinfobmatichiitidatih@the area in
Ot or et M AT 0B TH) & Lo Hefiemt ORO Huto bRV UM 80 10 D0,

i nteractive graphrcs deco erac
st ream 108Mu @'ﬁ?‘etft?émsﬂ' be agéufh@@neuﬁ?%@dewé@mye@ A¥ dﬁiﬁﬂéﬁam‘:!iheeﬂdeo

graphi cs sgb4Ra02, 1@§auo@@§treamﬂmuma s@ﬁt@uorsgfaﬁﬁ@s&éam 8 Bl tﬂb’ﬁrﬁé?ﬁc“twg
t he screegaéjﬁt a, des ion can be in

e o sa frene A0S Pt et e s RS 404 Bl SR e gorioaay

i s, "a usdroughritr @spectiesly. Ufarhistaara anndreitted m\thejedpeciuﬁmd&bdéﬂwmtﬁﬁed a
convent i r u

coroen. attardhER LA AhARRALA a1y b BBk Y Beh R T,
nmenu \/\heﬁmleeﬁhééeﬁﬂdﬁ@ videe P eane i 2 theureseatation ergphiestrgam H?ﬁ amzl@fstht? ed
menu scr eeérame@r@nicamélaMwar\éloew:dwa@a H’ﬁylbﬂ'nag% usu@%rbf&mér PR. Finally, an
i nconveni enced g IEch %Lﬁ 011}) Enbodi, }'ﬂ? r esent

| nvent | of BEGVIAEIS8TbILGES SELPYRGoHLls Gt hai SoRey EGt i ve
gr aphi cs esamm@amnactiuw stad chmbe egpotitbdsed an aseer'ssseotioresudh by of a subtitle

expandi ng. gl h RtRHGhH %€t ngl cs stream function for supporting a
user interactive operation, a reproduci ng apparatus and mnet hod

for reproducing fromth ane.
P ? 008] qn particular, t%e |nt‘eractive 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 butions on the screen at a designated time. A user’s selection
can be input by the user selecting a specific button on the outpuf menu screen. That is, a user
interactive function can be provided.

[0010] However, a conventional reproducing apparatus unconditionally cutputs 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



[ 0012] According to an aspect of the present invention, there is
provi ded a storage nmedium conprising video data and graphi cs data
for displ'aying a menu screen overlaid on an image displayed on the
basis of the video data. The graphics data includes first graphics
data displayed on the screen when an activation comand is generated
by a user. [0013] The graphics data may al so include second graphics
data displ ayed on the screen at a designated tine. [0014] The first
and secontPOdtapFirckedimanis ofdlye prasant indeniien ervidere stiragd medigmrstingee on-
whi ch i nedrisiel intefdctlelyrhSicslit@ami Jatinadd iR Bashbii® 16 8¢ He@l Bfima J&%,anms
first and seg}oncg. I’aEFJ CS dat_F r{ag have ‘gr aphi cs_segnent structures
whi ch i n@t &2 'é%ﬁ{é’ IC¢ SR SUBFLYR TY SHPRATHNY & ¥seE Ptesprdive gegsatPng At cs
dat a t yperepaldueisg apmsgecindrebliod fof BRidalicitd @ohitissangnd second graphi cs
data may have interactive-graphic-segnment structures, which include
a type figbghf oacdirgifng i b&%ffﬁe&%s%ﬁﬁnve%i&ﬁrtheré %g%g\,]ideyéestgr' LS hedium
graphi cs data may have an on_demand_i nteractive_graphic StTUCEHT &

di f f er ent SHPREIFHNE HYEIes CRigand veaphics € ffa Ty alisplauing eapniucstegatogeriakhen an image
on_denmanddispiyet 6 the/Sas@y dNY ddeoSdata CthdPapkRY dbRGhAIHRS ik BlapRitd Ml
regardi ngdi%aqa |e§|o%| al Jenu ’{)a%g [ .dbcatl n rtﬁ{},at the first ar aphi cs
data is dacodasd Al LR S Fotivalivy %%ﬂa B IPHF BPHRY PURET egar di ng
at | east one nmenu page to be displayed when an activation command |s
gener at ed98131t héhe g@phicegaih may aiso frelyde sagondigraphisd datardisptayed pothefsoren at

di spl ayi ngdefgrbRasineOne button and infornation regarding a conmand to
be perfornmed when the user selects the button. [0018] The first

graphi cs e, multiplexed.w t he video, data apnd recorded in

a singl e[g gi‘ﬂeg?nf(e grrst ?qﬁj]eseﬁ?'}de ra‘gvﬁp‘%%@%'?ﬂvﬁ 'OE?HHCBZ%%WEP’@FH?}HWEE§"h'&5t a
be mul ti ghewdece figld for diserinvinating frodeeahatier.r ecorded in a single stream

[0019] ' The first graphics data and second graphics data maybe

nul ti pl exeghsM t hd firet HddRonddpbhi et BHHRE rdpRicd sehghttS bR MhicANd
obj ect datﬁ’d whi ch {; u?{e@ aé/f t hef; fi r%t %I‘%Bhl CS @t a, Indicating an
i mage of 'PHEETEALCEEPBRACESACTHEYTH POGRYOMA IZRNFHRID SRe XAt fesearivakd
recorded. 3 [0020] According to another aspect of the present

i nvent i orl9018her g fystardseded granhigsdetiunavipve intarastine Lgsaifhin_segrperd suatungs,
froma stgyagecimd ype Hid e dlaliRingfHy ihfpithGiheflat a for di splaying a

menu overlaid on an'i mage di spl ayed on the basi's of the video data,
and raphi cs

i ncl udi ng; Vi eo.decoqﬁr ng]i ch decodes, vi deo dat a; a

decoder 3&?@’% LG o R A AT a?ﬁ@—‘b%“?ﬁ'ﬁ#ﬁ@racg‘é?c—gFT@P'CGEE‘B‘HEs

first grajffered frdattae dingplrayttie serond ptaphigs dghi Tlse cladamasd_drteractive_graphic

speci fi edyl,%0& R&Anclude 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 fo
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 videc 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.



an activation command is received. The second graphics data is

di spl ayed at a desi gnat ed time when the graphics data is not of the
first type. [D021] The apparatus may further conprise a bl ender

overl ayi ng the decoded video data and the decoded graphics data, and
an interface transmtting a user command to the graphics decoder.

[ 0022] Accordi ng to anot her aspect of the present invention, there is
provi ded duci.n net hod of reproducing a storage rredl um
storing \;B%Jep d2EL URFOFNSINRT eweet A ermprseqt BERNEOR. fpra’s mrevidpdaieawducing
over | ai d appamtusi forrgprodicsmy feyned storademeedias videwdath bed Yriageies dh”iéfbr diEpRying a

hod b.
Gocoded (MalHERaSH S Rtk BRILES 1B Rga P e Ysh BSa RO findte kG rogrer
activati th*QE‘(ﬁﬁ@aM xi!@Og@t?ea@st @grabplcre u\@odsre«hnahrdeomwgmnhr@ dekee The graphics
decoded gfeapyr %@cd@i@é ﬁrs%raah Qse&sltgﬁ‘i@ﬁl%dtm'/h%ﬁ ihe[gqgﬁr?ds AL 8% Q[gecgf%d ?}&;‘8 lhd

anot her aspect of present | nvention, there provi
of repr ocﬁﬁ‘(ﬂcﬂ‘@“% C‘Prﬁ'ﬂ‘é'ﬁ%'étr paplvedr Ahasendgrpenioh Cf%*ﬁ)‘ﬁhdffpww qg?edefs'@matgm:me

i ncl udi ngvheh @adgraghicéedata Btnet Giakd Met tgdeaphi cs stream from the storage
medi um decoding the read interactive graphics stream determning a

type of t[@& ea’%é %gfa%tﬂﬂ%(@ggieﬁggﬂgﬁlﬁsase{ t?]g i deo?lggi{?%%n%] Q&jed vndfao data and

decoded |nt ractl one

di spl ayi Ate 9eveded @ﬁ@l’@@ﬁ Qféﬁ anden interiaes frgmmmiéing o user opmerend ethd geanticd

i nt er act igégod@f.aphi cs streamis a normal interactive graphics stream
and di spl ayi ng the bl ended data when an activation conmand is

recei ved t Q interactive phi ¢ ream i .
on- deman(ﬁ er/g%C egCtO an&ﬁ?rcass Pt P Fet(i{e re%ﬁ'% %@C%'F o lﬁgrqvgegéltreproducmg
anot her a@qﬂmﬂtof @tfprtvw@mpraesi@me mﬁdﬂemtstoong vidéredaa rsd gnaphiceidala fm displaying a
| nt er act inkRuQERABR besH ARG Ragh BEbIINE: m@%e?sﬁsrc%{@ 34  STHRIRGRGE OF

whi ch decodes a recelved . I nteractive ic streamand transmts
butt on i MSGEeDEFOAINI gEaraica datapdid Brihe B?ﬁ'ﬁ @‘&*rea@qcaﬁed IrAP e Aeta. GHirytting the
t he decodetged arapaids Agtathiien ab utiationdbnharidengaeedtéd by the Q5@ Dr aitputting the

i nt eract |dg? > ged" ?zﬁ?ﬁfcgﬁa taggggg&%g% tp#\n transmts the interactive

graphics s ream ream graphi Cs~ processor; an object buffer
whi ch receives the button image object data; a conposition buffer
whi ch red®23ks Adserdngtte st! 2oHer awResial 8ie Rregest ireantion these is Riovidesishinetsod

control | ef rephidaEindsih In€k¥actite §rabMBdStrelam fdn ﬁb@?ﬂg@)ﬁ%ﬂhdﬂﬁhlﬂﬂldﬂ@t ﬂaa@i'\ "a@d
in the object, buff 03|t|o buf f

bt or e Bl BR R g S0 B S P50t wRdE deping eretd PR gBte
Addi ti onatreaimdi’emrmmmdgatyassm‘em =ad inderaclive gtaphies stafant, laed piesdisgthe decoded

| nventi ofydibid e ity liflo Pl pd oo aHBRAR iy fol | ows
and, in g‘|aérmla!:t ve%ﬁpﬁ%@;s r%é\?lﬁ ouré ' ﬁ %ets}grggtf’ % %d&‘@lﬂ&tga g
designated time when the decoded mteractlve 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 temporarily.r stores an interactive
graphics stream and then transmiis the interactive graphics stream to a stream graphics
processor; an cbject buffer which receives the bufton image object data; a composition buffer
which receives the button configuration information; and a graphics controller which builds an



may be | earned by practice of the invention. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0026] These and/or ot her aspects and advant ages of the

invention wll becone apparent and nore readily appreciated fromthe
foll ow ng description of the enbodi nents, taken in conjunction with
t he acconpanying drawi ngs of which: FIG | is a view of conventi onal

AV data recorded in a storage nedium FIG 2 is a view of a
conventional reproducing apparatus for reproducing a storage nedium

i n whi ch 998K be digrlaved dpine datasiard i3 the ehipgt puftes andithe sAMpetifoa huler and

an i nt er aginsvits PleaRindhes imARMACHO bejeRtbulfer t8a graprRediament of the
present invention; FIG 4 illustrates an operation when a nor nal

! nteract i[ﬁﬁ‘z r aRF&iEcﬁwa?%d?cﬁ@tﬂe? ad %gfs%qggg%n{a Eé gﬁhe gfa‘es%%ﬁen ion will be set
|IIustrateoera'|ons _en an orP— enman I N gractlv grapni cs svf/rean?
is reprdatiteragde hediepgirtion whickiphon ansnin naft. wikbe pbdeusiton thealessription, or

FI GS. 6a hiyughnb v blabide'R iR idveRBinnod of discrim nating an
on-demand interactive graphics stream according to an enbodi nent of

FlG "7 HIEE ?)éﬁ%gfﬁlﬁﬂﬁ?&{ BAREERAENGS nacing an on-demand

interactive ra%mei cs stream according to another enbodinent of the
present ik t | beserodoactherasatcts ardkadyantpees qfthgdnyenton will beepme #ngrens

i1 ustratfg nibroRiAMHahe dHtSE R HRFbI0MhgHR s Pt HRAL einBbBMaRt | 1i€n in
graphics stream accordi an odi ment of the present

di ng to_anot her d
i nvent i erOF'JFB‘fﬂOHWBF'??&?CCP'%P%WE'@tdF%”erOEg’HiCE'S stream FIG 9 is a
bl ock_di agr amegl (3, [ SRLAYUSHAGARPAF Bl'RchOby [LPLOAHE G, AP on- demand
interactive graphi cs streadm according to an enbodr nen o1t he pr esent
i nvention; FI &G £0s pgiew dilageRvedtiengt watoghcing amnaraiehior iegrodpgieg astasgtor

r epr oducifighi @R Qi SHEARASa id lBL&iAct i ve graphics stream according to
anot her enbodi_nent, of t resent invention; FIGS. 11A-11 D

. he p . : : . :
i 11ustrate anFIGdiuskeiesa coriigyrmtion olan iametiva RIS PIPAM AgcUdPg o an
accor di ngmtoairint efthopies@ninvefitidnhe present invention; 5 FIG 12
|1l ustrates acponfaiial LoBokd PlYSorfl MBSl e HRE SEFONIENTa oen
information regarding an interactive graphics streamaccording to an
enbodi ment of Fid® Sfvand SFtilustigtervpprations when an on-demand interactive graphics stream is

reproduced acbording fo 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 normal 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 13 illustrates a configuration of a player status register
recording information regarding an interactive graphics stream
according to anot her enbodi nent of the present . invention; FIG 14 -
illustrates a process of handling a conmand for activating an
on-demand interactive graphics stream generated by a user; FIGS. 15A
and 15B show di spl ay statuses according to values of a disp_flag flag
for the configurations of player status registers shown in FIGS. 12
and 13, respettG velipstratesca cardiguiationseleatiaysr stay stgistermesnudiog information
repr oduci-gh ARPAN Middsetivd gMBhiEdstFBRHadcb AT 16 Qﬁ embSiMbRAGS #2 é?ége“pllhvéﬁnon,

an on-demand interactive graphics streamon/off are defi ned;
i s a schemati E'%ia§isliates @ sorfighptien o Griiaver stpive regiter gecording H‘fﬂﬁmﬁ"dﬂ“

turni ng adyardhl AiintepdctiddIgi@phiestrsach 40abieing & hivehdl leaPblifRnEéftRRPlesent
on/off; FIG, 18 is a flowhart illustrating a nethod of reproducing a

stor age YEMY on which an interactive graphics streamis recorded
accordi ng to Bt éfridioslratend potedsihvé hardisga tormmeednior aedtivatirgech drkdamak@ 1 S

a detail gt t @h&ssr%éﬁ%é?’rét@@b&gﬁ sdfEt hod of reproducing a storage

medi um on interactive graphics streamillustrated

in FIG 18 |5F%6566m15w¢wm6wm¢mn®n \Elsenf aeiersiaudieg for the

Ref er enceomgh}anB@Mf%yMgus rbgimr@sﬂowncvn Fh;s Qmaﬁ@iﬂﬁfﬁéépfécﬁlfelyt he
pr esent 1 nven are il lustr

Doyt me EleD b iy SrRRe SRren RSt hsBRBdities Snarardr bhichManuitgme fos
| i ke el etenibgat hutputgh anbn-démeneimtzoatitive griaphies gredesevofbad dbfiledw t 0

expl ai n the pﬁ%s‘?f‘[sds hEML icocﬂag?é(m o?g%n%tgg it i"nE\Gd.ifn Qﬂbﬁ&fo ﬁﬂ‘\%%]arfa‘s

used in the presen eci a norrmal i nt erac fve
streamr éf‘f@ldstftaO Oa'det’f@f‘%'T%Qr?‘é'dﬁQWﬁh‘éﬁStrﬁW’d@‘% a nmenu scr een at a

deSId gnat g‘d tipes, 18°\|s~°aqlov@ﬁarwﬂ@§ﬂrahrﬁb 4 hetHl @ﬁ@ﬂhdu@ﬁtﬁ@ btbl=galnhediim %whlch an
on- denan |nteract a | treamre ers to stream | .
ot ovi des MR GEPbES SRR ERI FRTHPAVCE BRIGIHLA Go LErPRenTay
[0029] Fe@ 3 illustrates a configuration of an interactive graphics

stream accor d@"c‘%é % @é&taul@ﬁ’ﬂ&%ﬂgﬁ%sf?étn g*ﬁ% RERSE B rebrBY il é’&or EQQ%QLm

Referr|ng to interactive hi cs stream|s Into
units of cephichgn oa@@maa@ wger@%Nﬁswpa%%tfﬁ@a@HUS&a@rién Bl 19 ﬁfreff%%q on for

repr oduci Be[gé including a plurality of
buttons ngréiﬁ gﬁ?'%ﬂ@?g%%&é' [ cs object. Al interactive
gr aphi cs

[0027]1 Reference wili 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 emboediments 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 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.

j0030] 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



objects included in an epoch are decoded and stored in an object
buffer of an interactive graphics decoder, to be described |ater,
and unl ess data of a subsequent epoch is |nput the stored objects
are mai ntai ned. Accordingly, in one epoch, the interactive graphics
obj ect does not have to be decoded every tinme it is used, and the

al ready decoded and stored interactive graphics objects can be
reused. However, when a subsequent epoch starts after one epoch is
fini shed, inclyding, piEAity o putians isfebestiat inferactiyeegiaphicyiech| Ml istesacdivie araphics

di Sappearcﬁaject%] [ﬁ@udédh@alﬁiﬁﬁt&tﬂfare @Hco&léd@wdad‘tér&ﬂ inVei dbfbcBbief bedn i%réch\%
decoder is_res i i i fi sets

f
are defi r?é%ohécs?%tgﬁ‘lf%ﬂgg% ?SSC"E d '?'i‘?é aﬂﬁli"@l?%cqqtt?/g&g?"&ﬁﬁq”@gt %ngf‘t' ut, fhe
shown i rstdFeobjécts Arednagptaimpd. s»@ctcordmd;iycmtoes eao@ethecbrﬁtenanﬂl\e@mhlosmbject does
gr aphi cs A3 115/%t1§ bg dg&i&gggﬁergﬁm@ t% %b ndstﬁé gl ’rd g&%dgt@ gnée gg én%s]argctlve

I ncl ude at | east on ypes o
sets. Tharfdhicsobjestspan &p drilsedt lalweveE%erd 2 §p¢9@9ugéep¢qh¢itar§taﬁngorterm>och is

st ?rt OI fRARKEP AR IBufféirE'@f &Q@bé&é@ﬁ?r@rése% dad an gtgfeﬁ%famgép s, aﬂltso the amount
interacti interactive i cS configuration

|t o mat SRS PRR RS PUer BEe PRGT R RS PRTEF S8 SRR co. and
obj ect data used for a button inmage. The second is an acquisition
poi nt ( AR§OM] spPiaplag edts titectefinstaseuimit unifstod thetiteraBBejrantiiayobiets, anghown
i ncl udes jakjs BNhQKSFRL s8Nnd; %’tescé)ggt'onge'er@&ablﬂEse&z&fté %gpl%f %H'a%u@%

prepare fora situati On suc as a user random s
a nor mal S§TE8P.ANENES eRPEieAycke af astane Aigpausel (There afm@teeaépesaﬁaﬁaen

?mo Bg i Nntsesaqhé ﬂl%t graarébbasstam(azs) rarspmy @étsndnbaam Y sfaettaf ah g}@och é}’lﬁi m{cufi:;%& al
(0] e u an ncl u a ural |l t,
0 aF sob 2Bt e BeRatBie genis B el BRI el o faln B maitn
epoch, amehukpd fmdoNQudngsthk inferadive geapbics eadhtisebt dotasmdybogaénton image. The

AP
gg;l f\| 'c 03'%%%)6% is %@%ﬁﬂgﬁégﬁ?@ﬁ) a.sas%geggfaa Yarl ﬂ&sé%a&hheeeg%ﬁpsagg{at énﬁe

conposi t |l §§@'h@?ﬂrm§mfph‘§3nﬁwg gt ffgﬁrﬁ'awe igFﬁPB'Pﬁ%E"'eB?feé?f a gifgation ah 86 &
I nt er act iveersyaadunh Sardi. reeithirds plnulrn@l sta;e (NC) dsbhﬁsétlzmmﬂwmst m@aAss

recordi ng, rﬁ:J&SCt dat ﬁ a. real i 9[ but tlog td'ts g on

Lo Sor o ndiRle8 o8 uadive hrtRieSi v A lse® 18y SR a2y Bl R
The corrp@BMn i0rF 6.6 wee epachchu telsido a plualitf of display BetsneThmES displey eet,exists at
button cq "ﬁn* APERL é?peﬁoelg ULHRP! L8 NCARShIQRLEBIrE Weated BOSURELRAL positions. An

i ndi cati 3%1 how a rep r oduci ng appar at us responds to a user operatl on.
The conp&si 4IsRAY S§é@r?€ﬁ?556%(r§°ftf‘é'c*ﬁ BRAch A g AThEndiNG Aiseipy et e optional.

conposition segnent (ICS) data structure. The definition segnent
i ncl udes {@032pbj Eh dtikpfeiyrsbtthmjmriessae:gn'enstitic(rﬁbsmehmmmmcng“ guhgtien tnfatabtion of

cegront  (PRLy R bt Sk BT A BRI enls” e dipiub Boc g
Each segreeh aﬁ hregl i lmaﬁg pfea gitipp|displayed on g sereet naaféan paf %?Qwek'étilpfzt@e the end
el ement ary iatdispNsel Hﬁ@)com}%ﬁll‘iﬁﬂ deéméntm&ﬂﬂﬁ@’s outﬁuﬂﬁn%fw tifa iMBIRsatidn, button
transpor tcor? grurGatlg?w gn-‘FOf?T\atIéAt\T réﬁd gﬁ’ee} ation mfgr%a?gn |n8|catmg 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 slementary stream
(PES), which is a packet unit of an MPEG-2 transport stream (TS). A relevant display set is



7 decoded at a decoding tinme indicated by a decoding time stanp (DTS)
included in the PES, and is displayed on a screen at a presentation
time indicated by a presentation tine stanp (PTS). Also, an out put
finish time when the output of the relevant display set is conplete

is determned by a conposition_tinme_out _pts field value recorded in
the ICS indicating a data structure of the conposition segnent.

[ 0034] Accordingly, the interactive graphics streamis displayed on

t he scr eeffcatedat aespejpatinad indicaiediby gidesading tivye starep (IR irclugdedin tbe PESnahd
is recei V@@lspﬁ%&&?é %rb&ﬂat'asprgﬁrnfa‘%ﬁrﬁrqe lddllzafe@%P(érb?@seHé%r?tﬁQ stafpdPTSE

interacti streamd %appears rom-t Screen

phi ¢
desi gnat '%??Pﬂh’fp% F’H?rétl‘f“‘? When ﬁ&FﬁE’H‘t‘&f‘%ﬁ'%M@@Wﬁ@ﬁs P‘Prﬁlﬁet@md%‘?@med
However , byfa tdmepdshibertaed omepts Gelapbiue Secdided @he SCD MdREENgS 48 s@te 8F the
desi gnat %pog?onéﬁen screen Is unconditionally output at the

desi gnat e t1°Re t he user does not want it to. That is, the
menu screen can be activated at a time other than when the user

wants it E834Inofcsaidinghptieninigragtive oraphigssireemtisdisflaedsh ttheredfnate,

accor di ngders@natedama@rw;mbﬂﬁe b, @ﬁé@ﬁ@d}ﬁmaﬁb\/@'ﬂéde%d A bpRAtdR FBformed
interactiyve Sr%[}hcststr atﬁtl vat ed DJE% user's conmand i s define

by expandpﬁﬁ Y |%ﬁ’” © IPRERclyR X7 |S\f@ar§rd5ﬁl°ﬁ9@§5f§?rﬂg§rﬁ°ﬁ9” ata

per f or m alesgeated nutpridivishvieneopiicatdd yreompositbns tihe muln ame Haweed i ehe interactive
on- demand,j &@%&ﬁﬂ&&;&r&%g% LA %@Jiuﬂ?% Nedhii€ gg}aﬂ%,}a liyoutput

|nvent|on the 1 nteract g reamo
time is checesignaiss fae aven F@c{sam@egnatpfrﬁnégtcstwam thPme]scr“éhecan be

normal i rdcevaA6d Ateringd SRk than WhdrBRE LS wih@ 18R juS Wit NS ULERafb :t%
desi gnat ed time and disappears at a later deS| ghated tine. 01

ot her he ractiv CS.Str.eam is dis d
on a scr 9@35@ Tﬁ%fg%ng%%édé?qtt% ﬁ embogmeg{cﬁ% SR ﬁ]é’?’?ﬂ 8l P L%'g
after al Imté@ﬁéy% Hapfesciedm aniivatedddp usersematandus defand bypexpaoding a &unction of

desi gnat g PRPARVE §RphiBs stffPBMNeRohPa adbr intdtive BBéFbMPue TU% Er.mmg@fmhﬁhe

as in the normal . interactive r%ra hics stream 1n.th eman
i nt er act i PeHegIeAP iieracte ggapRics sheah deftned & the Hﬁ?ﬁ?'ﬁé’“’%ﬁ%"@?@ inferaptivg graphics

butt ons camathiousiit ften dedigapleayimd isdalled & homnaliBgirgnad gaphiys thanPTS.
However, in the on-demand interactive graphics stream the buttons

are not qb(ﬁ%!} ay-pl n%m%lhﬁe%ﬁ\%ed?apﬂt{glsﬁég‘m EMSFH%EB oh Q%Ulte%n at gﬁggm%qadttﬂwe

do so. [0037] In the nornmal 1nteractive iCsS stream
conposi t %A dtsﬁﬁ%ea&ﬁt - ajelsT derignateddigiey O“ttf‘?rﬁthﬂH@r'i'dtq‘ié opgerand intaractive

| onger diggphayeteqn is dﬂ@l@@a @RA. sc&d@mmgawruem n diRati-cdMFRIRE is generated by a

t t t t di t
Lt otk S AR e SR arp ey SR b B telP B 1 pesiePefee BreR g
of the deeumbese toHEndtput Bpmdheeuser. f That Isuad io thearstringlantemativecgraptéasdtream, in the
gener at ed, 0y {8 IM&Q&IV@ T'é%hcg bfe P iR ctive BhapRich bBBets ShdAGR Hullshs can first be

on-demand i nteractive
displayed at a 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.

[00637] Inthe norrhal 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 bution activation
command is generated by the user after the output finish time, since the on-demand interactive



8 graphics streamto be activated does not exist any |onger, the
activation command fromthe user is ignored. [0038] FIGS. 4, 5A and
5B are diawings il lustrating an operational difference between a
normal interactive graphics stream (FIG 4) and an on-demand
interactive graphics stream (FIGS 5A and 5B) according to an

enbodi ment of the present invention. [0039] FIG 4 illustrates an
operation when a nornmel interactive graphics streamis reproduced.

Ref er ri ng?8Rj1igs| tsean fo ke petipter HoRs et pXIFany foapt 8 agtivatiemepmpand from the user
mul ti pl exednordAV data. Each decoded normal interactive. graphics
streamis displayed on a screen according to a PTS included in an

| CS of a di A el ect buttons
di spl ayeEOﬁA @J S?Pi@%lnd %ér% G ﬁ Iousggtﬁlgna% q %%é%gd'ﬁanS%é?tg??rb%
assi gned flﬁ’”b@it"ﬂtérﬁc’ﬁ'\@ greihiassire@m (F|[30‘043(D]1 afen-dexang Inésracie graphies gtagamng
a button,FsstRbf 88) éc@@rdrh?'?é%rh@odﬁﬁ@rﬁgﬁﬂe brRBhanvepfiirect ed state to
an unsel ect ed state an ou put |mage of the button 1s changed so as
to be e unsel ect ed user selects a
pect 11 o DU onF Coh IBHERER TP G0 Pt hgovEH MaiING REPBIT Seriniia

assi gned remodzh:eds Beferrfrigdo BI® # ororing! igenattive yeabhicAlssegmandre muittphexed invedath.
assi gned g, HE&)C@@%S{IH‘%‘I it it OFra *Jf?céistfé%m@ngﬁaﬁeor%vaes&gen%%%ﬁr toaPTs

| ocati on of even it an out put t1me
time_out pudpdéran ik Qf@ﬁrﬁeﬂ digntayeseh cligre e usgr aamnaygamréamsmgomlsm@@d

reached yAtthe $digors PREbHING td4 Li$d RoMmSAd RAVHEraliEPMsidnBd 8 BURSTs pBHSimeAY
data indicated by the nove command is displayed on the screen. On the

ot her 0 n i to t elflc.btto s not
t he cormggocil orhefpor gﬁ%ga"ﬂ%’%hﬂ%wgg& %t ion "ot St"n? ﬁﬂg %u%oa”['gc ?W@Q%Wnaand
defi ned telectsd Sf@rﬁeteuamuos%@mcbﬁatesawmtbmm of the hytiepistchangedso@s tebe h

button i %uﬁ%‘l%ﬁih@%ﬂsé’é&éd sthtB SarRWHRH the dsB} Sdledid é"?pecn‘" ¢ button, an operation
(conposition. tine out

P %lsreace a}é‘ﬂsv\/ﬂg he out utflnlsh
time (ooRfofg W pavidRtligytomypayd gssigpedyio PeCKe PURa s P?@”Bﬁ?t%‘ﬁo when
di sappearts (fdhm‘lartdhﬁs@@écﬂtemhe shaific bsttonds Aosmmbnd Biresvadd bN@h@ERIGICS' the

SLLeam | Sy HaAR LA EaO0ufhe (R BRE i BafEP L ARAE bl T AREIER R

desi gnat e er ac Ive
gr aphi cs gsanh@amr@ﬁr@ a@qo@albserf ﬁeéahe@wet Herspesific bubion tisapneas: frdmthersgres and

i1 Tustratg d&lﬂﬁ&@&ét@cﬁ‘ﬁy M@%v@@oﬁﬁmﬁ@%ﬁéléy@& 61 e lsbBn 9oA R GferHah& 3WRen
IS reprog;med accor nment of the present |nvention

[00421 R ee?"r“?’??ﬁ‘dtaés'ﬁi‘% todhe SP&H‘%E%?H&F A% {0 CoRTang 19 FRsh focnoter losgtion of
are nul t ithd Axeda,ithe &dmmakat @f“né/mterthaspeoiﬁe daﬂumrisi perfun@ed cini outpug stateluf esch

stream iy s a0fandd\hu¥ls SSEBIh Ael hidtRon AL APBLCRGPLI SR, Snd

ready & HEL VAL I mter
st ream i avhen 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 6n-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



ready to be activated, a relevant button is displayed on a screen
only if a user's command is 9 generated, in which case, a user

command tan be received. The relevant button displayed on the screen
di sappears fromthe screen when an output finish tine
(conposition-tinme-out pts) is reached. Also, all decoded data in a
buffer of a decoder disappears when the output finish time is

reached by setting an epoch to the output finish tine. Therefore, a
user's agensrateidon whishmeasel aruseicjonwaenafoae be rénsivedit Poe refavantdiytion dieplayed on

i gnor ed. Q43 cﬁ%{)ﬁéd’ré ﬁ‘&‘nttﬁé fcl‘&n whién aﬁ%ufﬂﬂtfmlsthhﬁ'l g{eédﬁ?dsdfoﬂtt%@%t‘ E) is

gr aphl cs streamshown in an epoch can ef 1 ne

t er mi nat 5358 Asq.@ll rdé%ﬂfjﬁégafé '%ﬁﬁgfﬁméﬁfje?o@g ‘éifapéﬁafES’hGP 151 ofpus finish time

In this @@achealw@ettnad; bn epdoR\@ e cd@ubtinish tand) UTHefdforef a séieGetltion S
del eted when the su set i s reached,

d |
cven Tf AT Babd e RR AT oo mR PR e Y oot ot o) hasheen

reached, the rel evant dat a does.not have to ba del et_ed fromthe
decoder . [#$akvdrefergpate FIGf SByas adthitheatdrsal interastiveddradhics stream shewn in FIG. 4,

gener at ednRYod PPk RfifdrtotdIRirRl Mre ft'ré‘éo’ﬁ@s b bﬁ%eh@ent TC%"EEJ‘H?)CES @splay set.
sel ect ed btgltton IS no uced reco

t I ng
i nt er act i VE'SHREHISHe aly [ﬁ’%‘{% tEh'&sa G ‘%ﬁﬁ%er '%de'%e%%?" ke a&'ﬂtsrswnf G?
comand eteiBsadispidytset istrésshedltepet if Bh butpht finishiimies(cormppstioa dimd 004 4%) A8

descri beg) &b,%V eda{ple?ae&’aﬁ?@élg' abd! ﬁ‘%\;e 14 Be %E%%Idlﬁ%ﬁ'! t‘?\g e TR q-gom%vga?ven

nor nal eractirve 1 €S s ream or si'm
struct ur ef anfdotjiwation coremarilcf $fer merpds gmﬁtrate@ by & heertafter the petantdinist tirleds t he

di spl ayi RghcREd, 3 s@léfctreg'ﬂu%h i¢ n§%§r%3ude§ ?%c%fjr’ifhﬂ@%apy validiSBlactve display
activati On Commnd in the on-demand eracti VEO% eg hics stream and

by a desi ljrﬁ’a%'dasﬁnﬂﬁd|Wattsh@“ﬁ?5rsr‘?ﬁi"’a o SFEERI/E ;ﬂﬁfﬁb@engfémshvwaﬂs
is, if omngrddnformation for discrimnating two types of interactive
graphi (ofS} streams i s added, the sane data structure can be used for

realizi ngc{ohgg gj& %ﬁ@g%b&fe bnbﬁaaﬁagﬁa/.ﬁte%amaan.ggtr%amsand[a%ﬂﬁiz

Addi ti on iscrimnati ngI he on-demand |1 nteractive
gr aphi cs '%%rﬁ@aﬁﬂf%m strenen hderfeiflentifeler sietipieatypiisiiresHavevenmdiieeengs

fol | ows: bEinks Eb@?\ﬁ/@@ﬁeanﬁ igeidnoe d@sfpladmg gfa Bmmtdnrtgsd'dfw id Meraﬁweaajya usyr's
1 NQg ‘a e n e econ
i sed, o BEORRY st kD miorieeis SRR an i Epei e e i

| CS Thi r themetthaldnteractivetdhaphicsfstreéac Fhahmdtmh@fonmtlomr disernainating ywo types
defini ng g Hte%.\sﬂ@@mcé &"Eaﬁ\tsré‘gdd'éﬁ Gh@Sarfle BAWsBUdHE i Be MedithiGeatizing the

on- derran I nterac ICS stream
two types of mteractlve graphlcs 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.

10



10 [0046] FIGS. 6A through 6Cillustrate a method (the first nethod)
of discrimnating an on- demand interactive graphics stream accordi ng
to an enbodi ment of the present invention froma normal interactive
graphics stream [0047] Referring to FIGS. 6A and 6B, a

gr aphi cs-segnent structure includes a segnent descriptor 602 WhICh
includes a segnent type field 604 indicating a segnent type. In FIG
6C, segnent types, which the segnent type field 604 can indicate, are
def i ned. [9046] heFIEBr 84 thropghled]lustrate ssmgiie(thd fipeméthed )dbf 6B4rirtiamtingein on-

defined $mind iﬂ%‘i‘a(ﬁ‘ivélgrragﬁiks &Fl%ﬁ{ %ﬁ&r’d}ﬁ% t(ggl‘?lgrné&ﬁme bF F}%?r Ft invention from a

(Normal _I CS) 606 has val ue and”an on-denmand 1 nt
gr aphi cs ”§W%§tﬁ?"at’tv9érmséwfhd | CS) 607 has a val ue 0x19. That is,
the first nethod discrimnates the two types of interactive graphlcs

streans (@04MY tMerﬂ@@fmﬁGSt &Apancf 6| a0gr@fcsnbimenhrionBe i8S Hf

i nt eract| have the sa st 0048

i |l ust rat g{t%% %rgD r%[o%é“% 's%g(':rbc Lo & ﬁ%'ﬂ?nqetyped{eicgé# ‘fll%ti“ %ﬁme”t type. In
on- demandi'G |‘3ﬁt %&wtﬁnityeeagmmhiﬂwssmamPa(ﬁeldrﬁﬂﬂngt mdlcamosarlaelefmed In the first
enmbodi mejetl, th8e @rﬁet te fidlY 664 dPbe cfeﬂﬁ@&asucﬂﬂ{a@hoﬂn{g[ S cg\/é/ gl’aﬁal

graphi cs st ream 049] Referring emand

i nt er act PURAGMRHHY E‘abf D08 hﬁ%@é""@ﬁ@“%ﬁ@”ﬁ”r‘iﬁ*&aﬂﬁ @t‘%fﬁﬁtvé Eaphicy stream
_conposi tjpexon Sjegiaiecmtm:s) &0Whdsm \Ialfl@z (&88.0MKht e tHa Rkt ntdﬂfbdtdt&nwi%% 1Y two

interacti sfreans are ri m nated n n | e
field 709}58%%; I%Bracﬁ;vetq{aph; %e?mﬁ gsupg &F&eg@eﬁew% g%f Wlﬁ%{%}?&‘#\%ga types of
val ue of intetS:tivy praphiss elrean@davy the sandi strattes. a normal i nteractive
graphics stream and if a value of ICS type is 1, ICS type indicates

an on-depumag] iFNG eriRGkis a0hahdd @ s%%érﬂﬁ:ﬂbthﬁ&)%gﬂscﬂu%ﬂré dnldnl-lﬁHaﬁB es
a net hod, discri

" oter ot Iy R ey B e R R Bt O 18l ofaha P erion i &

present nervehinfecactife graplsics stmamal | nteractive graphics stream [0051]
Referring to FIG 8, a newy defined an On_demand_I CS structure is

shown.  Unoisdge ﬁe?lt,‘?rlrfd tBsFtIG ai”Qn-%@ﬁQﬁtﬂaH@HﬁﬂQﬁntbr%cW@' g‘?ébtﬁég%t@?lﬂ?have the

structure i s used met hod a new structure
on- demantf MBS i"v@fa@t\f&pﬁ%@sgwé&ﬁw@ Gef g seqopg grethodnihe e types of
st ruct ur etepdctiee grapiied sticataraae tissrenigatap bdingars IO 8k fiéll FoLNTie rmfné I CS

St uot ur e RS ORY SIUSLTE A LR SIS Wb AChNS OLaBNNGS

streamd rat 'ofi-b

an initi @Ier?ﬁfjvﬁjgfﬁa@@s $trﬁ@rruan¢1@aaﬁlup of 1GSalyppis t. #pS_tynefindiedteryarsonidasnand
t hat the.nfgaac@l%@ggh[b@gtperaaptl ve graphics streamis decoded and is
ready to be

[0050] FIG. 8 illustrates a method {the third methad) 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_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 siream is defined.

{0(_)52] 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

11



11 activated by the user and pages including buttons to be displ ayed
after the on-demand interactive graphics streamis activated by the
user, i..e., a first nmenu page through an nth nmenu page. Each nenu
page to be displayed can include reproduction infornmation of at |east
one button to be displayed and conmand i nformation indicating what
operation will be perfornmed if the button is selected. [0053] On the
basis of an on-demand interactive graphics streamaccording to

ermbodi nmerdctvatanf bytthe ugpsr @ae pagdsnivaudingauttdesto i isplagbaresr th on-demand

f f 2
conf i Qur i 0Byl RGN 40 ABFR! AbYSCoPRORL Rty LIS OB AERd e,

interactive gra ream accord
i nvent i oPage Eaachb*eenua@gmt%b@dlsmla@s&]an Frictage repregivdtionOnfarmeatioh ot &t least one

di agr ans b@ftorft%WeQﬁéﬂﬂ%Jy@@aﬁd)%ﬁrﬁéﬁéﬁ%rrﬁé?bnrrﬁﬂfa i'waﬂ%pé\% Vil 86 med if
interactive aph| CS stream according to enbodi nents o t he present

i nventi oi® PBE85 sS8H ring to FIG 9, an interactive graphics
decoder 910 of a reproduci ng apparatus according to an enbodi nent of
t he presd¢®is3] nvemthedsis©f aihomema#nd |dlata:tnreegrebrﬁa:scanreama!coasraig@to areishdinmgnts

i's input o? ﬁe%r&@ﬁ%ﬂﬁ&en‘ﬂ%@és’c lﬁe%rab()a% Q)co]fl{/deultrﬁfoP %Pgrer%?tﬁél ﬁB %pa%"[us supporting

interactive graphics streamis

t r ans por theRirgespangdatemgivedsariie §ireym ?P@"Ci"ﬂﬁ ‘eeacmbpdmentfficesenbiberidien
910. [Oowﬂbeldbsbmdl_ nteractive graphi cs decoder 910, the interactive
graphics streamis terrporarily stored in a coding data buffer 912

and t hen S e raphi.cs Qcessor After . the
i nteract |[§/d(’a5%8r arpp% %cg %{%]%Fogﬁ‘g?gg@ﬁ%& f [ﬁ?r&;ﬁj@m% f ?F’aé?n”%frsa(%f H‘?%rggucmg an on-
pr ocessodegaad mtﬂmqﬂmgraphmg@raabj gocordigttasingodiments i the etbserd irventidj ect
buffer 916, and button configuration information is transmtted to a

conposi ]E [esspufiederifd & Fié. @raamher@&w@@ﬂiﬁh% HSéonQ?I 0bial rEiSro@uHiridtpparatus

I rages recel ve f erence

cont: qur AFTo5S Rt SRStk AT Pratriin e RS Bty AVidRlzg R from 2 storage
gr aphi cs meldareis 8301 toEyeecketddendfier (PIE) filkard®02 daadton[ylaedntwaa/e@T@hncantream is
out put sté!éggfélyggn%ue% 4 t%%'&él%df?éﬁQ&Lél%me%qe%ttﬁﬁ@hemﬂv%ém&

controller termnes an on a screen and
transm t §2%996" Y&k er ni ned i mage fromthe obj ect buffer 916 to the
graphics plane 930. The transmtted inmage is output with reference
to a col g@05EpoHn hetinbizetie@raphics3B2odeadtitict inigradctivecgrhpiics stbamnsterpararily

| ncl uded d, PedtPSCF 8@8%&&?@‘1%%& fieh h %nmt&f ﬂ%t 88 or Cg%ﬁg,s HFJ%Sssor 914.

gr aphi cs contr ol ton nmove
or Sl eofieing ey BERics #rera@ys@lﬁ@@e@ & H*wéam@mwm@r@ﬁ%ﬁoaah’pbuﬁon

this res %agetdbje%t &4 %&anauktamo arl SH5eY bufBa o146, GHY Blittah cofidaratBn SileHwRtich is

bl ock di ?gnsm te toaa Joe pl;)gltignctl)u%r 8‘P 80 réargp Slcscc%mrol%uéfodbuﬂgs 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 cutput start time of '
an interactive graphics sfream, the graphics controller 820 defermings 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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that a normal interactive graphics stream and an on-denand
interactive graphics streamuse the 12 sanme buffer nenory. Since the
two types of interactive graphics streans use the sane buffer of the
decoder 910 as shown in FIG 9, only one of the nornmal interactive
graphics streamand the on-demand interactive graphics stream can
exist in the buffer of the decoder 910 at a given tinme. That is,
only one type of interactive graphics streamcan be processed at

](c)nce. [ 0G5B bhtfEs. mér@or'ySSﬁ:cdSJil"QGMo tpagofanerictiv grﬁﬂﬁdéd;ﬂ@élﬁg u@@ﬂﬁ@%&gé@uﬁer
or repr activ raphics,_stream accordin
to anot hg’?%%r%go rg?(?as ”?"ﬁéngreéen'}y?nr?vzﬁ mai['ﬂ)tﬁg"ﬁ? ey ‘?slsﬂrﬁa'?%”d
FIG 10, the rrre@ﬂroanﬂiontn@m\mmamwtreemfcaguxretdn s‘lediuffemnheadamdemho at a given
| nter act ik Ahanbl dify Sl AR Hictadlle QRpARTEAC BIAIATbLEBRARBL O
stream are stored separate buffér nenories 1s s I's, the
nor mal e, gr S.streamis stored in a normal |CS nenory
area 1013‘5095?3'2‘ 'ﬁé fﬂﬁ?ﬁ?é%gﬁefgﬁw BralePyRCiRg %.%faé'e Tof FPEAIFIT 31 O BemaT
an on- dénemadive G&phieastryara aeardOPD. andther figrdéneri bEtht Weesbitpe®nidn.
interactive graphics streanms can sinultaneously exist in buffers. In

this Cas‘?ﬁOMer}?éferﬁ% {’831*!6' 4, 8 r85bies ga{pﬁﬂ%iuﬁ%oﬁbh?e@@ubﬁthaig%ﬂna‘ na

state where an on-denand i nteractive hics stream exi st
buf fer, GHERFRA thlcéﬁﬁmﬁ%mmé@a@&q 'O*Qraﬁ?\fﬂﬂiﬁﬂﬁcssﬁttﬁeé@rﬁr@ glofedfiut i n

a state wheirg@e Bufi@midhorieBiLinaGh] TRatGs, M NFSal |r$tbfa@fﬁ}é‘ g?é‘plrﬁs%trbé}n@s stored in
buf fer, t he b '(ffﬁ Jrenor gém (fﬁ?der doe{z re

Fowever | e 1 Qo B R SeROR i SauNs Herts Sian i pigied in an
sinul t aneo@stnyndleﬁpﬂnamed aver H029¢ Thenefora, the twa fypee Df |b@ra;iteagrapunbsc§1reams
obj ect  ach$ShuRREbaLY SstiPhl @L@tlﬁ%|§ t%se%naadl%?ﬁ‘x lrlgteFaQ b grhgHi Qs

to a 'screen confi guratl on can pro ema | C. er ef ore, even t oug
not showHPHHNRIstEte Yhere@Reon- qeé”ﬁf'%ﬁ‘?!ﬁﬁﬁe afﬂsa'%ﬁf{ﬁsanbwﬂf ira e, phwhalRn

ahcont r gbnuetgbntﬁﬁ{e&é‘cﬁlb@@abhes ﬂﬁlfaﬁﬁb inp0t i8 batdtd Wﬁere@rr@ﬂhal(ﬁﬁei‘ébﬁv@@mpﬁfcs
the on-depand i nter ics stre m t e ou

respect i vee %%Lfﬁef gff’eg?lﬁ%r pﬁpgwacaég O%F g g Vter‘%ﬁﬁ{%igd&b*?ver
FIG 11 wheuthertat typesof intatastiwcgraphicsgtraphs ae sgnmitaamusrydlapdadd pma Adfeen, it
dat a accﬁfa?'neﬂoet é?eaﬁ‘%hlcﬁ@éegf TR opéraﬁcms RIRSPRL adcr%%p&rl lor En%m'%ﬂon to a

Referring shows a case where on on-d
i nt er act FY/ESN 59“&%?&‘ °§Prb§e9ﬁ%b'9d?9é'cr SBYPQER eve thpyet not ﬂ\?“@d’ﬁ BIG tp.dpe 11
B shows Bepﬁc&ﬁlelng\/aﬂbe&atﬂﬁb% endranclude i @HAG uhi eelgdtiag fHea®ratinfamstivar e

recorded i n siQ am or he P%%emandra nterac?vefig?rgp dosastr%g%g g@gwg'-slt a\rﬁ’\g |thet r%\%)ectlve

i nteract 9v gra recor
data. FI GULIDlOQ(mmﬁsntewct\mamweem types of interactive graphics
streans are m xed and recorded In single AV data and on-denand

i nteract yoosoPr 3R 9 JNUBrEESER Inbdrective BRPAEES StrdahDiRtitdER iR ehtaA¥cstdihgtordd

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. [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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recorded. In particular, referring to FIG 11D, when the AV data is
read fromthe beginning, on- demand I CS data recorded at the
beginning of the AV data is referred to. However, when the 13 AV data
is read froma mddle position, since only configuration information
is recorded in the AV data while object data of a real button inage
is separately recorded, the button is output using the separately
recorded object data vmth reference to the configuration information

r ecor ded AVrfiata ip geagrogng Briddienpasiiips. sings enly ganfiseedieminioraaticn is egarlee indipe AV

can be prd@i\éemﬁlgdbjb&t O%%Jﬁraa’égl'b)bttor( m«a@é@ gegaram/ @chr@é?d tigkARon EAQRAE uShy

the basis of t C rations. o inferactive

gr aphi cs?r%etsregar eEy F?\‘gn@%‘gaﬁﬁw t@%ﬁ@%&’ tﬁe? Pddtm'ﬂ mageqregorfed in
descri bethea®odaa. & tprs 08%¥s sniEcesRatydtd fredgndaney canrbedesmntidibpisepastelyv e
graphi cs o?rﬂ;{;ﬂ een according to a user's activation comrand
w il be d%grrr edgbj?gg% FIGS. 12 and 13 illustrate configurations
of pl ayer status registers for recording information regarding an

i nt er act 1P82hr dphine ot pEthpdale corifumicroofammBemant iepctiva ergphiss efgam

i nvent i Oﬂnd {r@%ﬂﬂguaeﬁaeg 6ﬂaﬂ@proaucﬁhg&ppé?atu§ desaritiel p6Ve, stpaicb1§s SfRBpsttRg the
(PSR, lée an i nteractive m bei,n

rentl
reproduced o?'a%d '“rteﬁﬁcér’%%&af%s Jre2pH tlogasscgetepggcr:ﬂrtﬁrgg g)ea Y&y gﬁf é@oopg%/aérp
i s recor ##éide descrile®. 12, the nunber. is recorded in bit0-bit7 of a PSR
0. Therefore, even when reproduction of a nultinedia inmage is

t enpor ar fdogspt cnp@eohzaend rsa:ﬁ,ts&mteednﬂgarhubﬁﬁ &[)p?é%/b\‘ MBus BHgRRME £3 re%bro%
e Canh be r

t hat was. e| ng uce ust rodu

Forer | niTTBA0eTEERERE G MGRLP P e SERTBATEI G STLPa BaCS oy
bot h nor madantront eractive graphics streamand on-dermand interactive
graphics stream it nust be determ ned whether a stream nunber

recor deddoBaj he&xedrReih 'ﬁeﬁznm@ﬁ e'erQiu@@éqré?& bQR) %%H%lerbf%‘?ﬁt@r%kﬁv\ée

graphl cs streamor the on- eman I nteractive hi cs tream
Ther ef or 878P5ICY FABHRANMG R e pHPRICHYCeS Sk 8P mter'i@d'b’% Q%h*%ﬁfﬁ?ﬂ? srespdyche
present iater&veb@rted. N6 lIFUG e, ]e nLiGBerus Agordel amilDait7 ded BSRICI‘II'ITh@réMTStd’W@rﬁ

a0 oo CLACT EYBARLAR S R ERTAUIRSL LG Hethd bS8 b Bive

nunber, i'cs s rea

on- derrandraphrmteﬁ@m et wasdisiniggsproduced itist baforeican ba repradyesd @Biniwagteringdy
IS recorggepdgbit30 of the PSR 0. That is, if a stream being
currently reproduced is an on-demand interactive graphics stream

h i ' |
e oueDRBHE I Alhetdi ot pbfardbs SWhgitiag kP SoRtd TR PR SRPRES FEdiLine

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 fiag 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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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 14
recorded in bit31 of the PSR O. If the disp flag flag is set to 1, ‘
when an on-denmand interactive graphics streamis ready to be
activated, the reproduci ng apparatus displays an initial nmenu page
on the screen to informa user that the on-denmand interactive

gr aphi cs retordegnn bis3 Iraf4up/PER 0. féhadisn_Viay Bap is bét to Hewlkreg dri-degndnidageriastive
set to CgdfiRs rsﬁ@gn@%%émo@@@.]@mtéasthg%&%mnﬁgbm@ﬁ d@BIa# éﬂ.ﬁﬁ.aﬁﬁn\ﬁe

graphi cs on t he screen

flag i s 98¢ PHihg sgiean hntoRm delsanthat e @Wﬁ%m?%ntewawre@@t&f@aw l@ady to
ready to bb%cmteldettﬁdd:sb TR flag is sehRIv, t%&eﬂﬂd@i@dﬁﬁaﬂaﬂfa@bé@lﬁét%play an
graphics, ,streami to be activated and the on-denmand

i nt eract |"1\5%r38W8}9Fﬁp§'§5 A T8 not to be displayed on the screen,
there are two net hods of processi ng the on-demand interactive

gr.aphi cs [E87karPn tha ofles haind, whemtheltig, fladHegiegmt boisnden eppemartdisteiastive

confi gur gﬂapﬁi& BrrdAdls bR t9 B2 a&ﬁl%ﬁdthbﬂé QIR teVsh- cﬂfn%'ﬂhﬁéra@ﬁv‘é%@éﬂh*é
acti vated when an acgl vation conmand i s generated by a user.

second nSFTREY'S "Bl ' ap ABYGERGY M5t damandiinteragiiye i skerh 'st"}?éfo l?tehe
on- demandisplapddesrethé koreerg tepd beIWS hetraot bSprogissiag tHe\b&t@(&]aﬁﬂ thtéraétive

user's ¢ ; IS | ne user

T st aSRGE sl S ARG o FLEE B8 hind dobflsF Elriotrp 8iin P ape o
i nf or mat demand iglgeactyangraalricy ﬁte@meaweteg Mépih B gctyammnsjgmrat@ by a
anot her eahod HEBLRE ﬂéﬁ%d?fh%$@6?&ducln@‘é§8&rb@9 is Bﬁfu&fr&d Qgh&r%t feGn-dbmand

reprodum q aratus confjgured to record t pes of 1nteractive
gr aphi cs &g F%’g r%pﬁ"?%étb‘?}”éisé‘op%q%at%a%@ﬁﬁserﬂ?&f"”ia@d isjgped whpiegeperated
i nf or mat bpthe us@gar di ng a nornmal interactive graphics streamis
recorded in a PSR 0 and information regarding an on-denand

inter aCthdb%a]gr %?@'1%3“@&% 280 chin gruF'a%Qﬁ gﬁﬁplé%r @taﬁ@?e%réter’ r‘?g&ﬁ\ﬂ%form[a&)&esg]

If an | dp | cates nor I'nt erac cg stream
i nf or mat TGA" Wgégj'dﬁ“f@iaﬁ@"ecQfép*mﬁ%ﬁm@ﬁ?%?'a%fq ethgr aiphe @e@pf Bgpresent

r ecgr ded (ljrivﬁntbheRB@er@ to &6 16f a tdpRdLERY aﬁpﬁms donfigfled BTbERA] BB tﬁﬁes of
on-demand, | nt.er act raphi ¢cs str 1,0N regar t he,,
on- demmndterriie BERbiE s R Seeerth PRk 4 Dolhy Tt rar bR A TR e
PSR 11. Awecirgiangiryal ivhelsckes grhmcaﬁrhﬁénngmea@rd@mmmmand FfdBmafldh  an
| CS_usagfughl@f £nn-Eolkmoiabe, S%Padhﬁs&é!afh@;s%co@&d iRL PSR |¥ Ehown.

graphl CS streamls not require However, In PSR 11, | |s

Gt R TSR S A
regarding the normal interactive graphics stream is recorded in the PSR 0, and if the ICS_type
field indicates an on-demand interactive graphics siream, 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 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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graphics streamis ready to be activated is displayed on a screen,
and the operation of the disp flag flag is the sanme as FIG 12. In
FIG 13,'the disp flag flag is recorded in bit31 of the PSR 11. 15
[0070] FIG 14 illustrates a process of handling a conmand for
activating an on-demand interactive graphics streamgenerated by a
user. [0071] Referri ng to FIG 14, when an activation command is
gener at ed 7y a user, repr oduci ng appar at us det erm nes whet her an
on- demand978] er HEx 14/@%}!’839@??& Rrecest obbamdiing & eaoiyiand for aetivatirigiawaineténiand an

inter aCt'lM&a%@%&&s@%ﬂﬁ%@ner%g bk/fa Jsfhe on-demand interactive
graphics streamis ready to be ac ivated, the on-demand interactive

gr aphi cs ami.s di screen, a focus is set to receive
a user cé%ﬁdn&%{ﬂﬂ'”ﬁ%ba g‘ﬂ "‘8‘ P 88 £FHRI9T ans igwlerated Pyalser & o be
r ecei ved.refgrbducing appardeeptrinintewhasthénsd djrdptzng &t@éétﬁ@@?&lpﬁm@@ﬁredn@@@é’ady

to b f
aomagsggtéé ?(%%cg?zﬁ;‘eﬁrh etlrﬁﬁ{e'racﬁvé ?r%% deco er ! %ﬁﬁahﬁ on- ﬁ?rg?%dcﬂe tlbq, %{Bpﬁl%ss
stream t Girgrm M@Wto te @stivaiad, éwoswtdemnd:retqracawewaohm kiesagrcis eisplayed on a

[0072] Fls&Sen, Jaﬁ‘@m%ﬂé’séﬁ@re%@@&%%é@o%a%ﬁaérﬁsﬁﬁm‘@ﬁ eaé@lfongmmhgaémsregéy

a disp_fla flaﬁg t he configurations tatus regi st
shown in tci:t??%ce'g df]t&e Pa-demand klaraclixe 9rap["9®?t5‘iaméf‘@fr"ﬁ?%°tbé aFﬂ'”@edl@A
vvhenha diastjvafidragnirhargi frcsn thetuséns Ignoiel, @ra méssd@é’rﬁfbﬁnlngftfﬁi @Gk Ih\éﬁanl on- -
raphic tial nen
grap S 33&.5;?@.%'; ctlgeegggﬁgs are%m t%%g%Hiprg) 9gs Gg e‘?x's ﬁa ép{q;{gd Blh{haéﬁxgﬁ& u

page is displa screen I n
interactive gnﬂghlcs streamis ready to be activated. I f an
activati 978 e tHrandHSBsfiow sisalay stafuses aeepiding tgvalpes ofa disn_Bagfidgdor

gener at eehelypnfidiatios 8f playdr btafls redidtérd sRAERINIFGE 2RInaY8 ek clilky, SCT een.
[ 0074] Referrlng to FI'G 15B, when the disp_flag flag is set to O,

the initj i reen even i
on- derrangﬁ ][Tgr ac etogégnﬁ)%é ?é%%ﬁgﬁﬁa%c@ LT ‘?8n P 88'&?9”4 '33‘¥356e°t've
activat elfapﬁwﬁ(ﬁéfﬂ 'S\ﬁéﬁ@cﬁiedﬁn@thadvm beoaptwﬁdmnmtfad)memheams dieptayrdl on a

i nteract kygen: iﬁfoﬁ‘ﬁlhg %%sérttﬁﬁlqm brﬁdéﬂﬁw l%%tl@ygréﬁﬁ%s‘éﬁgém lﬁeénﬁf% BEHGAL.
appar at Ugracan F(? confi ed so that he actlvatl on conmman

i gnored BFANERYEH Obtﬁﬁé?”'d§m8i’% B'Feéﬁfé'&e %rﬁp'?‘FFeStEe@F‘é%ﬁene[@BdiB\]the
FIG 16 hetelrwsﬁrstah@m reags yesdigrayes od thef sceeenhepr oduci ng apparatus in which
menu itenms for turning an output of an on-demand interactive

graphi cs| o@tm]eamaew.gte F?é%@e\fvhé]ﬁﬁe dasﬁ ff%tg%&fs fhY, th%’?m%i n%‘ﬁngi& ik (St

Di splay Item on % atus re r st
i nf or mat F’Bﬂaveﬂé)@éﬁlw%ewwsﬂ rﬁh%@“rfﬁ%raandriﬁfé%%a/ %gaﬁéﬁ BRI & decpdagandf or
exanpl e, réabiptolBRictivaied. t evd¥SRwhdn atlecivafidaedmael er theSorb@mdrd irterabive

the ot he{;raBﬁQsdstreaLw xg Bgne"ilgtgﬁ by ﬁ\tesusterhg reop@ooqxcmg apparact:§s can l% co¥1flgured so that
the activation command is ignored or the first menu page is displayed on the screen.

[0075] FIG. 18 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 infonnétion
regarding the on-demand interactive graphics stream, for example, the PSR 0 or the PSR 11
described above, is setto 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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itemoff, 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 nmenu. 16 [0076]
FIG 17 is a schematic diagramof a renote control including a button
for turning an output of an on-demand interactive graphics stream
ontoff. A user can set a disp_flag flag of a status register to Q or
1 by pushing a relevant button. 10077] On the basis of the data

confi gur dfP8ids bBG. Anisensafiematitidizgramche remaee gerdphincledisg B eatton fanidrridyean

confi gur ajjyRmsr moradern%me@bm gam@cg%wén @ﬁ/%ﬁr A@@é’r BhQue, di@;r_ﬂag flag of a

repr oduci Q%Prret od accord g to an enbodi nent presen
i nvent i orft e,qegﬁw\,too%ordb@bgqs ’é‘aaff'@W‘BPUWGS 18 and 19 are
flowcharts illustrating a nethod of reproducing a storage nmedi um on

V\hni)cg an [Dot7@r aCh ithechagsaid tHeatasdanBUIRtiohs b%ﬂ@?ﬂ@@qﬂé@cﬁ\@ dréph@dd stream
enbodl m:"r&:tnd Ql]:e éomﬁ%;lﬂgt%%gr ta rép%ﬁ%&hg%pqar&t%)ieg [I%?Gi‘,ed ré)(rl P%rﬁgfcléq%orpﬁg}ﬁ%d a

interactive ams re
normal i rﬂ%@@é@ Mﬁé!1 gnkgstrnery ok the prasent iavedfiay wib nod badaskribed.er act i ve

graphics streans, in operation 1802. The read interactive graphics
stream i JogAspc keGS. N8 @mr@éwawar%%mu&mlng YRRt offrép#ommg%d;rage medium

interactive graphics stream.is, checke n,o tion 18

decoded i Htwg%ﬁc%l'('/tgraﬁﬁa?pq{? ICs P i regorgeq1%‘$cﬁﬁjla ng; tﬂ@@ﬁﬁ@?ﬁ"@‘@”wgﬁﬁrﬁ?m
stream timenitecoded i nteractive graphics streamis blended with

vi deo data and di splayed on a screen at a designated tine in

oper at | 0 ?8 Réffernh@ & Hec %j &l lrlté%&fv@%%p‘l‘s%s g{r@é?xh ISQ‘§adsftr(5rﬁ 8 tdrsheHedium
on- denan erac hj cs stream decoded I nteractive

gr aphi cs Sé"t”r“%aﬂ‘i”? Infsrectiie W‘F%S*f%é’sv?@é% Oaé{e@aaﬁ tplerafiyp oEpRigs BiPamteln
SCreen onrbpyratitn ta02aThé watiiideractoemgedaptics Str@nﬂ Eroaé&kdd VopRratis8n 804 The type of

oper ati o l§i0:c. (AR £uSecldokf Lehal 60 LhGURRET I AL lsiit T

t he process o reproau e on- erac l1ve stream
illustr at"é@rapfwelyraahlcgstreqrw(;@lr}ormélﬂ@tﬂacw gr@ptms@trearg,theﬂemdded ti¢araciizel

i nteract 'g\/#)h% @fPéHn@Fs ﬁéﬁd@@mth $|dé’d1dé?5‘aﬁ’c?&“§f5lé&/ed'oﬂtaesrc?’ééﬁ1'a‘(§ 464 @RI CtPne in
stream a cati n whet her” t he on-denand I nteractive
gr aphi cs OQ?rraE‘g'H §08- ffdh%gecﬂg%‘!p'f‘?{ﬁga HapHe Leprdhan en-femand iplgrctve

pl ayer stgedphis segns ity déoodedipraativeogragii@isirebin iableaddderitithd Vigeo data and

di sp_fl agth] &j 6r§th% {;]rg?rg) ?rﬁ)éﬁl% géhvgt?o%l onﬁr[;bndné g%én% at IPS%Q‘F, otoeratton 1810.

i nf orm ng user 't SRRNd T e active gr |cs stream
ready to be activated is _displayed on the screen in operatl on 1906

1f the ud¥B0lndilbs!%nagetaiohliqshat BHHEATBO RRERPEREOT FBRIPPHANGth n-dgmand

MeNnuU pageéntéractive GRApANCE dtrédin Dp&ratdd iIOFIAL988, a nenu page denmandi ng on
the user command is displayed on the screen in operation 1910.

[0081] Referring to FIG. 19, if the decoded interactive gréphics 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 1806. 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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[0082] On the other hand, if the value of the disp flag flag is O in
operation 1904, nothing is displayed on the screen, and even if an
acti'vati on command is generated by the user in 17 operation 1920, the
activation command is ignored in operation 1922. Even though it is

not shown in FIG 19, if the value of the disp flag flag is O,
nothing is displayed on the screen, and if an activation command is
generated by the user using a user interface such as a renote

cont rol , oPer&on Hj40; tie aptivetiopegrempry idignpredyir dpasationH@22.c Eeertholgb088 hotBy
usi ng an saewslRMandid, TR Rld af@mgcr.ﬁphé;fﬁag%& b%@ﬂ, .sgrslﬂfﬁ &%8‘@&8&& BRds

enmbodi nent s of theﬂﬁr esent invention, the on-d er act
gr aphi cs 28GR SHMBaNd I8 gRpe afet Qﬂtr@d‘sf*wnglacuﬁeémé‘ﬁr@ﬁ? &V@@S@ﬂe@ﬁ@ control,

di sappeattise hitiamengege &digiiayde oh @iadcrnl | mes or  di spl ayed on the
screen only if a user gener ates a command. [0084] According to the

descri be ’%nif [ a

graphi cs qoﬁ?ﬁ Litt on n&%gar;ﬂ brgé%gtﬁ’te rgr'] %/ﬂ%p% ggam gc@cor&]ﬁ{o aces%fe ﬁ%nd

i nt eract |9m?03'f‘f‘&ﬁﬁl%§‘e§tr eseahinvesyon. Wag Oﬁ-wmmt@fﬁcﬂl\@ gﬂamsajredn @an be
screen Wegftraed! §@fha&€i§%ﬁs%ta@§d 8n ERTABMeark F8B schleht dadiglAfnaktd Ve

gr aphi cs ecializ for rel evant area can be configured by
conf i gur|dﬁaa&?ﬁré'g8ﬁ?reﬁ?1°ﬁ\élfr§r‘ﬁae [ IHNERESE P phi cs streans for

certain areas or chapters of AV data. For exanple, instead of
but t ons H48Abr nMasgrdingie thefdgautbed empodimbotr whthe presest iateatior, @n interactive

act or s/ agld BRS¢ @@oh a@raol:RﬁtEFu &S be @&ﬂomtdspl ah%ﬁq{e @GR |n‘?éfbc§igé g%ph@s stream

certain areas included mul ti medi a’i mages can € provi

user. [ 06881 BEPUH T 'ﬁﬁ'lsélay?%%” FEFFPYT WA SURef BRNerAeS AceBMBRE cont r ol
can be reduced by configuring functions corresponding to the buttons
of the r &I086F oWstt pointavadtive grapbics sttany speciateiiiocth rekivart aten n-bdeoridred

i nteract wew;&m@ fiferd bﬁ%@}nah&)%&;cﬂ% 5@@#&9@3@%&%@0@9@ ge%”tc,?d%fptetrsho

present I nven een shown and

appr eci at¥d ey ToReEERiKinstesd of Autians pam‘qrmmaftxefd;f\@ﬁw;@g inf@ymadion meleted to n

t hese enbadrsmﬁé@ewﬁrmﬂtesd@wasrhbmg I6dafsRstdXRiR hReiah aseagmélua@a i tof
t he mventLt t.he SCOR%\‘?\W&?‘”%I chis defined in the clains and their

equi val eAtdmefin ivpgge\E RFYPFed is: 1. An interactive

gr aphi cs decoder, conprising: a stream graphics processor which
decodes H08EL eifpetermerss thectimber g tayghiscon a remote control can be reduced by

configuring functions corresponding fo 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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stream and transmts button i mage object data and button .
configuration information after the decoding, wherein the
interactive graphic stream conprises node information indicating

whet her the interactive graphic streamis activated by user's command
or the interactive graphic streamis activated at a designated tine;
a coding data buffer which tenporarily stores an interactive graphics
streamand then transmts the interactive graphics streamto a
stream gr SpAMS processor; an object buffer which receives the button
i mage object data; a conposition buffer which receives the button
configuration inforpmation; and a graphics controller which builds an
i mage to WEAHPSAMSAE using data stored in the object buffer and the
conposition buffer and transmts the determ ned i nage from the

obj ect buffer Lo a gra hiﬁs pl ane. 2. The decader of claim1l, wherein

|
the graphics contrdM & %ﬁ§E§E§SHE?F@ﬁ°°§P5?@9in response to a user
command and adapkeant Hiaphice procbsdod waith datduies a réeived interactive graphic

stream and transmits button image object data and button configuration information after
the decoding,

wherein the interactive graphic stream comprises mode information indicating
whether the interactive graphic stream is activated by user’'s command or the interactive
graphic stream is activated at a designated time;

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 button 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.

2. The decoder of claim 1, 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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