TITLE OF THE INVENTION REPRODUCING APPARATUS FOR
- REPRODUCING FROM A STORAGE MEDIUM VIDEO DATA AND
GRAPHICS DATA FOR DISPLAYING A MENU CROSS-REFERENCE
TO RELATED APPLICATIONS [0001] This application claims the priority
of Korean Patent Application Nos. 10-2004- 0002716 and
10-2004-0022042, respectively filed on January 14, 2004 and March 31,
TITLR@HA TEthe/&arsanintellectual Property Office, the disclosures of which
are incorporated herein by reference. BACKGROUND OF THE
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ductio ti ad n e ticularly, to a storage
VlDl%@e% ﬁhn%ﬁ%aﬁﬁéér@pﬁ&%dﬁ&@gg in response to a
user's command, and a reproducing apparatus and method for
CROgeprIate Mg FdmIASREAMEER ADESERATIEANS Related Art [0003] To
reproduce a multimedia image, audio-visual (AV) data of the multimedia
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to be initially reproduced when the storage medium is inserted in a )
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referetise. be recorded in the storage medium. In particular, the AV data is
recorded in the storage medium by multiplexing video, audio, subtitles,

BACHKRBRAQURENDRT AENAMEBTRaN. [0004] FIG: 1 is a block diagram of general
AV data recorded in a storage medium. [0005] Referring to FIG. 1, in a
stdralge!heldimisteitiag a multimedia image, a video stream 102, an

udig stream 1Q4, a presentation graphic stre 106 for praviding a
ro00d o e s B o o B e B IS it more
particségdpricare inalip lordiMtnand intscorteel g rbivrastretraainplayed in response to
a useHerinalial thrdaulinisxeshmappsiEeanis cRRe Y Asir4d8nPRY8the same.

FIG. 2 is a block diagram of a general reproducing apparatus for
reprdokersingtiaV aldtalateshdd storage medium 200 in which the AV data
110 is recorded. 1 [0007] Referring to FIG. 2, a reproducing apparatus for

[0003k SR RARG“4 SR ATHERS HA dg89Fe AHL AN iR A reltHBgdia image,
navigataveatncbottding cgmtrblatidoroh diAV eataretdaystem 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.



reproducing the AV data 110. For example, 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 demultiplexer 220, video, presentation, interactive
raphics, and audio decoders 230, 240, 250, and 260, respectively, are
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to a corresponding data type and ready to be displayed on a screen at a
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overlaid as a single image using a blender 270, Finally, an image
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UL R BRI EBAR VORI HELrA08 et S0k, Hecimagers 230
throughe2fiflerasisdigripiiosiseiesam 10Bsanttkdotieseanmetve semaliictisdinipd

accorghqé?ﬁ%?%ﬁ@%p?ﬂﬁﬁg ?_ét@ %@igﬁ_é;_tl%%&i{:ﬂ@ bé Miﬁlﬁ?e?t?&ﬁfg%&e%rbpg designated
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on/ofi stinyenie acedteBIRIES. SIIMMARY 2 [0011] Embodiments of the present

invention provide a storage medium storing an on-
[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



demand interactive graphics stream activated in response to a user's

command by expanding an interactive graphics stream function for

supporting a user interactive operation, and a reproducing apparatus and

method for reproducing from the same. [0012] According to an aspect of

the present invention, there is provided a storage medium comprising

video data and graphics data for displaying a menu screen overlaid on an
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on._demand interactive_graphic structure may include information
@ desr'ggagrecfjmbmaeh initial menu page indicating that the first graphics data is
decaded and ready to be displayed and information regarding at least one
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includiaes disét f&atibermenatpageomasacmotbide information for displaying at least
one button and information regarding a command to be performed when
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data_and recorded in a single stream. [0019] The first graphics data and
[0018a oot JFah AN SaSeR LSRR [BRE RN RHEREAGilEo IR Saigoment structures,
whichréududed ityrze dialglfostisarimiaatinglifent ekath oftteich is used by the first
graphics data, indicating an image of the menu screen can be included in
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diffe BRI G LR R B N LN LR PIRAIGH R S5 PIRRAE N nteractive_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.



apparatus for reproducing from a storage medium video data and graphics

data for displaying a menu overlaid on an image displayed on the basis of

the video data, including: a video decoder which decodes video data; and

a graphics decoder which decodes graphics data. The graphics decoder

decodes first graphics data displayed when the graphics data is of a

specified type and an activation command is received. The second
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_an interface transmitting a user command to the graphics decoder. _
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(Prrovided a method of reproducing an interactive graphics stream from a
sefo'rage medium, including: reading an interactive graphics stream from
the storage medium; decoding the read interactive graphics stream; _
[0022&eté?ﬁﬁﬂﬁﬁ'&%t%@&%%w@&&l%i@?é&ﬁ%r@f&}fﬁﬂE%%ﬁ%%[ﬁw',%Rf&%i@H&ﬁ@PTOdUCF“Q
methdhetepocdingterstotivge gnedhicsssirtramindthdacemd ata@mcs aleadbr displaying a
men u_dej,ér%l@{ '&%F%@dbﬁ!ﬁ%quggé%%bﬁﬁgﬁ %9%%&‘@&’ YKQ%‘&%%?&O%Q mgthod

_ interactive graphics stream Is a normal interactive graphics stream an ‘
includgis ARRARGYrEaning datBradtitaRasitiob s FesrirhaPR ksl putputting the
decodetigneftecsidsadedeimter activatigrapitiosstidageisartcibddmanedr or outputting the
d ecod@&%?ﬁhf@sgfé‘t%@?é ﬁgggﬂgtggqgnﬁé_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 .
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stream and displaying the blended data when an activation command is received when the

deco

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



4 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. [0025] Additional and/or other 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 description,
_or may be learned by practice of the invention. BRIEF DESCRIPTION OF
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following description of the embodiments, taken in conjunction with the
[0025)CCORBARNIAG AW RBS I JBieN s Fd G Jalsapuieny BEGRavBRLADEHY will be set
may pateaeddordeitict®f Shiiisteatiena configuration of an interactive

graphics stream according to an embodiment of the present invention;
BRIEFIGE 8diRISTatRS @A DPErafoxwiasa normal interactive graphics stream

is reproduced; FIGS. 5A and 5B illustrate operations when an on-demand
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stream; FIG. 7 illustrates a method of discriminating an on-demand
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mediLin:}N@Jﬁg@mgg{Q(ﬁsqgg&%@pinating an on-demand interactive graphics
stream according to another empodiment of the present invention from a
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embadipreduditie gppemstinydotiveproducing an on-demand interactive graphics
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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;



interactive graphics stream according to another embodiment of the

present invention; FIGS. 11A-11 D illustrate an interactive graphics

streams included in AV data according to an embodiment of the present

invention; 5 FIG. 12 illustrates a configuration of a player status register

recording information regarding an interactive graphics stream according

to an embodiment of the present.invention; FIG. 13 illustrates a

cdrifrgdrativptietes plapefigusation of e yeceialisg safelen saraidingafdingtion
regar@lﬁcjﬁiﬁPﬁ%i’é@t@@@ﬂﬁﬁl&rﬁ%ﬁrﬁ%@@m% m@h%embaﬂaﬂmétmaﬂéﬂt invention;

pr nt | tion; FIG. 14 illustrates a process of ha
o el BP0 GeHHLE LU B A Bk Gona gy or

regardwr;aﬁt(waﬁﬁwe aneb BB dhramndispiayingdcusedhaicurdiog rt@lvfaﬂuéseofrasent
invendlisp_flag flag for the configurations of player status registers shown in

nd 13, respectlvel . 16 illustrates a system.menu o
R R e T K S Bt s
' inter@th@mhwﬂﬁémeﬂdyﬁr@@ﬂ on/off are defined; FIG. 17 is a
S@@Qaﬁlsﬂmraﬁk%@W’@ﬁt@\;ﬁ&ﬁh@émwm@tbwﬁméﬁfwH%@gf@@ flag for the
i \%/?ut of ?n on- de angelnt é%ctlve éjplg%sqfawdqgofstl 18 is a
CONMHEREH S ngi/ metnod repro ucimg as?orage % 8IUI’T|1V8I¥WhiCh
arr Imtéﬁa&w@agfa@mﬁstgmnéaﬁmu@f@m@dmmmya@am%@mwﬂt@ms for

tum;r@@rpes«aﬁﬁﬂm.eeﬁ%rﬁé}m farakve grgl@wgeﬁrﬁamcé}%tﬁwéwaﬂﬁgdthe
? % Qf re% gll’Jn%l Eg Str%ra medlu Incr?u%Pn g g]CELI;I'd f
eractive IS <! ms rated’ m‘?:?&n Is recorde Ry fiEyng an
OutpUDlESlGRWHW@NMWW@[@@ZRM&%% will now be made
inpdefaibia hecRRReOiments af mﬂd@r@a%trawsmmg @gwﬁag@m@&wmm which an

are illustrated in theaccom n| raw ference

mteraﬁ{n{;ﬁ& E‘% ? sired {H SI jSieelf %lr& Oh ?rﬁ]ﬁrgln Ilé&eJ resent invention;
u a ertotneli eeemen ou eem me {s are

and described below to explain the present invention by referring to the
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{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



a menus screen which is displayed only when a user desires. [0029] FIG.

3 illustrates 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 6 including a plurality of buttons is called an interactive graphics
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output units of the interactive graphics objects, as shown in FIG. 3. A
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stream, a plurality of definition segments, each recording object data such

(0037> di%%?{l RS, SLARMIRNL 4'3BIRYESRA 8o BRNSBRRADARTLARI Ffbrmation of
an interactive graphlcs 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



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

decoged HurtdpradiohiirrdndicaerinicrisegaarireEMadlfgrsiided in the PES, and
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comgpshisieskintbet PES, and is displayed on a screen at a presentation time
indicated by a presentation time stamp (PTS). Also, an output finish time
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response there to, and the interactive streanTdisappears from
graphiga §E?@€h'%95t%§@ﬂ%@8y®?&at9ﬂﬁ‘@ﬁ ﬂm% mméatéacaﬁemwaﬁona"v output
at thdidesigbiateptemie ewaviithi theddisraabyveagtagtbicTeitégihésmoeipuictsingan be

aC'{lVé)[Q!Zy A gﬁﬁtg"&]ﬁ%g tﬂmﬁwﬁéﬁ]w&%t:%é‘h@ H%%‘t’ Lgp%ﬁ) Qt% r %H?? it to.

designated time even |f the user does not want |t 0. That is, the menu

cre be actlv atatlme ther th Whent € user. wants it
ro03 e 2 e RS S ek a Rl Ao emang

mtera@ﬁt’@cﬁ]’ﬁﬁbﬁﬁ @twmé%@t@mﬁﬁ@ﬁr &ﬁ%ﬁmﬁrﬂ?flﬁ@é‘rbﬁma}j@p@l@@noﬂon of
the nﬁ@taama@ta@ﬁeg QyearH 6 petemmardinhieinne law&éﬂamdmd%éﬂnﬁﬂ% from the

Gellnter ctive r%%fhlc stre%n}[t]o&)(lenrft M a US?I’ mtegactl\{e Q eratl \ée graphics

on-d a ntera S sirea resen nion 2
eﬁl) alscrlmlnat/e ﬁ e on-aeman |ntera ive grap ICS streamé

streafp w@ptééérﬁaﬁoéﬁwmrﬂ%ﬁm@mmw@bm@a@tw@a@fﬁanmﬁ@m
designated time is called a normal interactive graphics stream. [0036] The
[0036]ornTakinteragtinegrelplei csagtinearstigatisip| dippthperiavsereereeat at a designated time

and &&%98&@9’:%&8&’3@%@9@%@ apR ﬂtaeétﬂ@ﬁW@tqgé'ﬂﬁed&)r%ﬁéqrﬂg?g&we

d, the on-demand Iinteractive graphics stream is displayed on a

grap@‘&tégﬁ%ﬂl? WRelEYEY QiR SRERLS |§“g%‘f’it¥?é'f€blct99‘§‘i@e'ﬁ SROped by a
user gixtaall dataos ddaddd eadydadydcohimatpah cipd ferersna desgjgaes] operation in

respo‘?@@rt%tmmﬁut from thé 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



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 buttons are not displayed on the screen, unless the
user inputs a command to do so. [0037] In the normal interactive graphics

araplifealit AR TR sIERIGH teRe NehEXstsanvieases haincdvataprepaRGfigm the user

is igraredlo longer displayed on the screen. However, in the on-demand
interactive graphics stream, the composition_time_out_pts indicates a

[0035!”e mMBendaia salpted e &Fﬁmpﬁgqn%{?‘ag%%ﬁ%gé}%gﬁ‘él%{éﬂéé%tween a

der. That is, even if a button activation command is generated by the

”Ormﬁkﬁ%ﬁ‘ét}"ﬁ@%ﬂ'ﬂb‘ifﬁ e e SRY AR TRIeERaRn dRtaPiGEaphics stream
(FIGYAphrcsBicamidiietactivatrdsh doesinat ibzisteseytongetidhe activation
command from the user is ignored. [0038] FIGS. 4, 5A and 5B are

[oosgl_lraw'rngsc;iHu&&r@twaarbp@@t&maa&dﬁfa&m.h@w&m ard}MiRAdiream is
reprod(}ge Ctﬁleﬁg %WCE@SEZ%&EI&? %rg qgréfi 0 %mta nd mterre?%“ %??ﬁed in AV data.

rap ICS strea and accor |n tO an em 0 |men
Eachgieaasdadi ﬁ?éﬁﬁbwfﬁfmgfﬂr@?mcﬁlﬁgﬁ%ﬂé§ SiPBBYPdRhAMSEIRR PRAPAENG to a PTS

includaternetve g RN EESSHisARY st epEpduc adeRate ring it G efediBiMahs dispiayed

on th'”é%rsgﬁ""iu%&%h e&%osg‘a%ms S}n%mHA“ I Sré%\ég S&%echBnt ecRded: rmed.
normal interactive’graphics stream Is |sp ayed on a screen accor |ng oa
PTS_included in an ICS of an ES display set. Here, a user can navigate or

[0040J, o EOL GYHRR B SHIS)E VISR NG SHEaR: ASKSRm g R ISAReEH w2
selectypesttio toassigretddilistete isp erfuhoagdo @ 0 Honttoweim phenadrbso as to be

su[taﬁé\(&ﬁl@ﬂé‘gr%él@&% s@aﬁaﬁ@mﬁm%@tawﬁs@@ws@$mc@o§%ﬁcg¢%§@5ﬁ.m

an unselected state, a tim e of the h
aoo AT T e O GRS R 08 TR L) BLrBE Kbl when
the c@utttamdmmmaﬂgrmemnmdmgm s igraimna b o imarel tesaigtfeat tectition of the
AV dSREEHA RUtPRIBRETRIMESe AlSRpBdIRsh ¢ th%&%nmapcﬁm%@ .m@racuve

E‘CIfIC button is ﬁ command to mave. to IB(EFtlon of th

G R e e R
AV datadndistaied Gyaphites etreammiang ifodispleradatiiee spseethe@pdusficthnittend, when

the cSHSRBRE TR EBQ@QES&HF @BidMIiadRAicAamh Ry t@ﬁ'nﬁ@@\{g another location of

d is displa creen On t e other and, when
e A ARG SR G5 SR RIS s CLRe Sl o bl of cech
buttoan?omaﬂ@oaﬂmmfbﬁhmeuw&favahﬂwée:&@wmﬁm@@fﬁmwthe@pééﬁﬁﬁhed and
whenRHEQDHPRA SR, (BonpEpubs a0 baa¢s) 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



button is maintained until the output finish time (composition 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
geneiel5B MDishrars e Lo AEWHaRdRAD Ad@eRiYRAinld@ctiesaitdpiies displayed on

the sé@@ﬁ@séﬁa;ﬁ@ﬁf@%%@%@&h%@n%ﬂ ammc{iﬁmﬁrﬁémrﬁm% time_out_pts) is
reachet(y ;&lon HPQ (i] ﬁ Ll tﬂ(\)\l}ﬂp . OIA é\)% Coger g%ég:ﬁ;?‘(g\}ven %aég u?put finish time

S are mu tl ata en an on- eractl
is reaghegigsetioan) rsodefmbdw, eHWritiemime. inteesriive Yyraphicadsivelion

comniBh@adyeodaeastivalerlyfyanishibmon-dpimrad interactive graphics
stream is ready to be activated, a relevant button is displayed on a screen

[oo4zjn'y e?eH%%{ f?@@é”% LI%th ﬁé‘%@lﬁ iR RSN RLSELLEABANG, Fic. 4,

e rece There evant utton displayed on “the screen disap é)ears

an EWBW@WEBWF%W%%?&&W%H%?@%Srﬁb‘&ﬁﬂHﬁ“Elﬁécﬁjﬁ?) $idisplay set.
In thli@&@bﬁdnédﬁll reledacodisd idaidiffar biiffercbdedzoteletedistppaehessuthequent ICS

of thelme ﬁfé& IS fimends r&@eﬁbﬁ%%&&&‘t‘%Q@ﬁ‘tﬁr‘?é’%bﬁ?p%ﬁ‘akit%‘ﬁé'%ﬁh pts) has

ore a USGI‘S activation command received after th€ out pu
been fipRgRan R RRGRIABulRspreldRiYy PR s e HeWyifteiRcRRmATowever. even
if an datReaciveographicsfsireem shouneiatédGy 4, uasr effectheantpetdiafsiethte is

reacht&!lr r’%i %%Fgcpe%}( [ﬁtgrr %%&M%ﬂ%%&b%ﬁz‘ﬂi%&% géﬁi@'ﬂ*e?ﬁ& \JQ (ﬁmﬁlay

case, since a relevant data in a buffer of a’decoder is deleted wh
duratign@sndadcEaithe 458" gigplivgtion somment pesived Rilg! Hmaaf%ﬁ.@wsh time is

ignordine (composition_time_out_pts) has been reached, the relevant data
does not have to be deleted from the decoder. However, even if an

[004@CtiVﬁ§i985‘éﬂBé&ﬂ§EQv@f Qn%ﬁ%éﬂﬁ&@ﬁm@&ﬁ@y@a@ﬁgfs@ﬁ?@m%w@h@rmal

sh time.is reached, a select utton is not reproduce recognizi

i A BN bl AT R SRS AT B ara efronce
betwesstitigtionr ctramsns et dhivedistiaing @GRHRONMSIPHRFIESS ingriRsEnined by a user’s

actwe[@(%%éﬂ’ﬁfﬁéﬁ@ﬁﬁrih@@rﬁb%narhméiﬁﬁéaﬁﬁﬂﬁ@@ﬁ’éﬁﬁﬁwﬁpBjﬁé‘r géggiated time in
the norma orm?l mterehctlve l%rarg h"I: |s i hav oar‘nI% IBFI%Il 8{5%[91"%}99%[%0 types

structure erence etV\)een e WO Streams IS that t

of nnt@*@wwmm@stﬁmﬁﬁw addedehessame ARASHYsTuER Y e 48addaprpalizing the

two tGRIFBIANHLINE gaieseaaddnieractive graphics stream and by a
designated time in

[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 1ICS

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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the normal interactive graphics stream. That is, if only information 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
[0048he thi& Streauthsobgrusinglastetaenstyp(theltirsf raati@$ B etamichimathgdn on-

demﬁmﬁ@%@tﬂg‘ﬂ%m@%@&ﬁ%éml %Qﬁ%%é&%ﬁ%@ﬂt%@tl%%@ﬁt f6lhiBn from a

the ICS Third method; a method of discriminating the two streams by
normaRIRFRF e BAPHSHARRRIES structure as a new structure of the

on-demand interactive graphics stream. 10 [0046] FIGS. 6A through.6C
[0047]iystiafie e deHo @ i@ fra PRt rotpeigis caameat sy Wiven ingéitemd

segm@ﬁ@@@é&?@ﬁ%ﬂﬂ%ﬁﬂ%@@@@%@@%ﬁ@yﬁ%@|@®&nﬁ@iﬁmiﬂgfpéeﬁﬁﬁent type In
vention fr I interactiv I r 0047] Referr
rc (SUMIR 8 B RS Pl S RED SR v o

meth%%ﬁ;ﬁ%%@@ﬂﬂ@ﬁ*%%@aa §egﬁ¢fémdtypehfréﬁi emmidatﬁﬁgcave graphics
streaSegpREMdRE!. |07 KB60as SEgMeT:iyPand Whish-demarg Menkdype gﬁ'@'ﬁmcs stream

4 in deflned In the fir meth d.t es nt type field
type @%tré:;%ﬁ%’gg egq %;sucﬁ %V%ra n%rf%alfh éggc |veﬁrS D |csdes reé‘Yrrr% 'P ates the two

typeS(NwFﬁaqgtmesgreeb*%rawm@ml@%waw@aiwﬁwaﬂﬂevmvée two types of

interagtaphjepbite afrediRents tiskesaanrdstis) 807 has a value 0x19. That is,
the first method discriminates the two types of interactive graphics

[0048§treqies ﬂﬁ|nartcn@ssg%%ﬁg@s@%%é%mbgﬁwéw&mﬁ%% on-demand

Interactive. hics streams have the same structure
e S I 1 SOl RN AP QI G 2 Gh Ao =
norméhiaieretitivegyegpihics strezm according to another embodlment of the

present invention from a normal interactive graphics stream., [0049]

[0049Refeveiegri idGIE, Dodeanttaid Rormalintemelygeinticasiieamsve the
same RANE ( %ﬁ}@%ﬁﬁ“%&%%&@&%h@% \é‘%&ﬂg‘%ﬂﬁ' Pﬂhégggaﬁa%eﬁﬁgdnme‘?wo types of

second met e‘tw%é teractive Ics streams are
mteraﬁi%’@rﬁfﬁ*ﬁﬁt%%ﬁfﬁﬁ@%ﬁf CfpeateruriE ﬁ‘hlﬁ I¥Re firtds’ Qgnd fiatdsighe
ICS_telpdified sodb@ict! sovakiciiod 1@Reypeds Gype -y pesndipai@disansymabrmal

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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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
activaiedwon thénliker 4he fisgbandiseoanc.teth tdsdnlingimle dndtsathe cirdethisad

mteréétwa%ia&'%@sirgmgaﬂea@dﬂ@? st{Meture of %Pspnfgﬁmag lwsaaﬁtyr?mh ment

graphics stream is defined. [005 I'l]J,nIike a structure of a norma
Pageinterele RNy raistide BeraishiayRe esn-ieidm crrEasuetiontiermptionerf at least one
buttosttolbk tispfaiftel anddemmnehihtefactiate g tapbits g neairodefinies pages terformed if
' operation by operation such as an initial menu page
the bﬁ%ﬁ(ﬁ%@ géﬁecré]il'tial button informing a user that the on-demand interactive
raphics stream is decoded and is ready to be 11 activated by the user :
1005 8 g AL D IRy AR RSB iAo 1> embodimens
of theriteasastivevgriiohidssstibadraizosetio srdityratienuser reprodufiey armauabsgysupporting
the oHHGHAMA MR DR PRES sEash BRRFIRRLS 2 BRERMNRGLRR IR invention
.. . reprodyction information of at least one button to be displayed and
will b%%sfﬁi%efﬁnformation indicating what operation will be performed if the
button is selected. 0053] On the basis of an on-demand interactive _
[0054rapies staam 1A Bl [ashpTeRfe e FiapRIsBIVERR A tigproducing an on-
demathelSatdractiabavepiceaifiguiaiiooroihg teprobiatimngrippbitadyseaapp ontirgion.
the:on-demand interactive graphics stream according to an embodiment

[oos5)f thraERSRNIdTMENt O8N WilkibetesrHpeids QAL I3 oPARGEBRIRy apparatus

acco%ﬂe%c a‘ﬁé?}%rﬁe"?%% ?rVLeE%PE? “ecjg”r%ts%ﬁP%R/aetr‘#t?&nséoéqr&l?&?%L{Fﬂ"a?aargaod‘fmm a storage
graphics stréam according 1o embodiments of the

medigreisenputieataek o iEsdifRe (&N §lter P, andanherdbfriegivpaiaghics stream is

selecHRA0HRMEHRIGA R rapein g dRPAE Us darkIEia B iareerhesiagabalcs

égre&r sent invention is shown. AV data read from a storage medium is

input 1o a packet identifier (PID) filter 902, and only an interactive graphics

stream is selectively transmitted to a transport buffer 904 and decoded by ]

[0056he iitéhadnirEagh Bt tircdRra‘e1 81 fodise iR RARGR Yraphitstemporarily

stored écader ByGitachifierdthand thphicsrairdtied is testiearaigiaphics processor 914.

After the interactive graphics stream is decoded by the streamn graphics processor 914, button

deco

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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stored in a coding data buffer 912 and then transmitted to a stream

graphics processor 914. After the interactive graphics stream is decoded

by the stream graphics processor 914, button image object data is

transmitted to an object buffer 916, and button eonfiguration information is

transmitted to a composition buffer 918. A graphics controller 920 builds

output images for received object data with reference to relevant
samecmnﬁigumimsrynfsrmnatﬂmtmdymaaﬁmﬁ@tbalbuigreim&@est@ma@biﬂ& same buffer

of th@!}%@go%?%"l-&%%téﬁ \%%GF‘@@ Igﬁgtgheed P%"él ﬁ) -I;ﬁarﬂt%%gﬁgetg?g ICS s?ream and

an interactive grap ICS stream, t grap ics controll Ines an

the Oﬂ‘rﬁj&@@f’tﬁj H@‘?ﬁ%ﬁl‘é@/@fﬁ%‘é%@é%éﬂ&%@ﬁ%ﬁ@ﬂf@ﬂ@i&%ﬂ%@%ﬁ&d@ at a given
time. frinat thecpinjesidyffe oibetadhe graphics spiane B3t d pe tearsmitedce.
image is output with reference to a color lookup table (GLUT) 932

[oosanCQf@W96%%&6&9@5@%&&%'QQE{%&'&)?%;SS%%(@@%PFE‘&HB@H% an on-demand

¢ information. Also, the graphics controller may change a button state
interagy® IR & WhaTe @&%ﬁﬂ?@%ﬁ%@qmﬁéﬁ% REPEERL pvention.
command and adapt this result to a screen output. [0057] Particularly,

[0059} G Reisndigsta DiecklRGrarEraIehrdakih gapiparet s ed Srfut eQrsi@h
interdétpleayRoinal sn@m@w@@f@am@msﬂ@mm@r@mmm@@@w@ in

sepaER é’r%%eamlé’és%t%wn Sﬁhm?.bqﬁe%menwg S%';rr;fcet Sol WOtéP i :s stored in
Interactive grap hICSS reams use the same er o he e oder

a NOTERHIHYINETEN02EAl Gtk WQMWMHaﬁ@@t'gm%%%mmﬁfom inan
on-ddin@renidsmancbiteract vemrapbiefofil et earyexistimibeandeiraptine streams

can sﬁx‘?&?&% %S‘} "s“t%"bﬁfha?@%@ifga Me‘?ﬁéa‘ RS g{&%{;&% gé]ﬁ%higéeam is

stream can be processed at once. [0058] FIG. 10 is a diagra
input ja BrelAtRRED BRIAHIS RN HHSHRIING HARNICH EHRRNY Sty At B GRApHinden an
on-destganmagaotgingripioothessmbpginng @faﬁb&whﬂis%nﬁmhm;jﬁﬂ%@raphlcs

strearﬁ%@%[%ng 50 |‘%r ]tIQe 8 ﬁép’ 91%%: IF#?] @égér %“fg l.t)ge}gget However,
a

norma |nteract|ve grap ICS stre an on- man Interactive
Whe”é?&ﬁ%@’gﬁ%afﬁ%‘?@?ﬂ&?&ﬁﬁh‘é’é&gﬁ;ﬂ@%ﬁfF’e?'m’é'FﬁB?f&SI?‘; displRyedrempigcreen, it
may dbebeatiealinieraativet graphicp atieanis saitse donaatadamingCSprdniamyation to a

screeﬂrgﬁ‘u&#&rgt&qgén%@ r&ﬁg}ﬁﬁ%'”fﬁ@gﬁb‘@ %@%ﬁﬁ&ﬁﬁ%@k%&&?l‘ﬁ‘%l‘@ 6}'6 the

r area 1020. Therefore, the two types of
reprofel R RRRALR SRR ELt'Fé‘SMBC'BQﬁ %l?ﬁﬂif&h%h%%ﬁ@ﬁkﬁ& ﬁHed‘LﬁfE}’%" iHeRdive
graphtasstyovine nraheosmeéinderhictive digphieshitrestmas inpetantpustatd thbeespective

CULTMRR %@m@qﬂtépég{@gta@&{@ggigaﬁ{ream exists in a buffer, or when an

on- -demand interactive graphics stream |s input in a state where a normal

[0060 terﬁgl q 9{3& Igllttcss és%rl%?ma(e: \Ilsefqrg;q cs s %a}ltl] lenauged in %?%rg}{a accordlng o an
ecoder does Mot Fave 10 ba Tag oW

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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when the two types of interactive graphics streams are simultaneously

displayed 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 the

normal interactive graphics stream or the on-demand interactive graphics
AV dafgéaraas rrmbaipifdmeogitor siraively configusasien fofonvestireiactcerded in the AV
data @Fﬂ@fdﬁﬁﬁtfﬁﬂél bﬂ@@@@]dﬁ@n%é@dﬁﬂ@%&%@@@?ﬂ#@ FremigsBlEaAmt using

cordin em the present invention.

the o B R B R B O NER e i
the AY r%tém'aﬁa'waf»ﬁcﬁv@e@@m@%@r@dﬁ%dafwé@@ra@@rmvgnffgfébmwateiy
recorffilg.tAd dhislowg=n case where only normal interactive graphics streams

are recorded in single AV data. FIG. 11C shows a case where two types

[oosAf intsHactivegranhics Seamsfiedphest andresardad IHté:‘Q&%@é“%(a‘EmﬂF@s stream

IG. 11 D shows a case where two types of interactive graphics streams

andl U G AR 8L R SIG RO R U AoSARPEH RHar  TREFBB AU SUPLting the
on-degnaphicé=stdiamgrapbise peatedofo st @tlverdng datawsed s g datied. dommand
will b@adicular, referring to FIG. 11 D, when the AV data is read from the

beginning, on- demand ICS data recorded at the beginning of the AV data

re d e when the 13 AV data is read from a
oo e R s P S AL g
informgine etgatipaen d?faraéﬁ%afﬁm'ﬁﬁégéagﬂ@ﬁafaqu@@@méwﬁ@ plithsrpresent

invent®eUtput using the separately recorded object data with reference to the
configuration information recorded in the AV data. In this case,

[0064 NNEGESFR, tgﬁi%f@l‘éuﬂﬂéﬁ%\p&%é?ﬁs%%@@i?ﬂéw 5&%%%%( %ﬁ%@é?ﬂ:twe
e ob ect data. [ 006'_& On the basis of the data con ?ahratlons of an

gfaphb‘ﬁ' gk %B‘%W&P&&Eﬁ/ YrEPRCEt CLAT RIRTARY R SgUFRYee Br'g be reproduced
later iopaudieingrapliaratuthd esonipedsabovied proteditobbatPtfiny tFrerefore, even

whenQQpﬁj&m&ng 'Blf%r%ﬁ't%%&ﬁ@@m&&ég%&?aﬁl &g Be@%(ﬂé%ga%é WsBheractive
i h ctlvatlon %:omma d wﬂl be dcasc ribed. %)06 l@g@ fﬂ% 3§3t3 '”u,ﬁt at(raefemn o
9raph S HGARHORS P pRE)S SR R LRI (NE 1101 Rt d

the P&Egardlng an interactive graphics stream according to embodiments of the
present invention. [00641 Referring to FIG. 12, in a player status register

[0065(P SR) aagpusabeingfappdririastipgorting 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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graphics stream being currently reproduced or an interactive graphics

stream to be reproduced later is recorded. In FIG. 12, the number is

recorded in bit0-bit7 of a PSR 0. Therefore, even when reproduction of a

multimedia image is temporarily stopped and restarted, an interactive

graphics stream that was being reproduced just before can be reproduced

again by referring to the PSR 0. [00651 In a reproducing apparatus
recorggppobifdd potreitrm & iftéradine tredat sebin] aveeroandantaneand interactive
grapHitesaehiveig raphice skeaemust bepaaieeminashubeib alspIgieaMnitial menu

nu [ _reco geq in the PS is a number indigatin the nol_rlmal

page.onrnmbee creen to nform a User t Oh' € on-demand interac e graphics strefzm igﬂready to
Interactive graphics stream or the on- emand interactiv grapnics stream.

be acfiyripsforbthe fignotRiciing ippriralsthecopimagaphaprarioeliteentnot theplay an
interaRtRSaNbINENIRMinchiees an ICS_usage flag for determining whether an
interactive graphics stream number recorded in the PSR 0 is a number

indicafing,t N IVF-grapy! I ' ‘
oY DL NG B RR SR L0 Sh A e

9raPYfiEsE 6P R PO RRRGRY e sthahit WaRYy e RRHRM 78 pBERTBE N s BAPhics
streamnsdemynd rterdichval grapthie o stdearandhietdéCBStivisggpfiiag ssreatts hot to be

disp!a"i'r@g Hr_l ttlﬂg §%§m m@@%%’m&ﬁ%@%gg&ﬁw %@%jEé%%gYﬁeractive
graphics stream, the ICS-usaitge flag is set to 0. [0066] Also, in an

graphifs. §ERRANd Thies JEal@efashiBs sreaiicnrRpPRER]USAD Fofidtiied gyoh that the on-
demamtlicEiesthe trepthes stream isdctibetelispheyeth erty siivaennmaiGisldaiteted by a

user. P IAd 18 e Rt thhiRLddhe KRG 4B AP LA LR GEhemand
to 1, wh d dy to be

_ 1, when an on-demand interactive graphics stream is ready
interagiiyr graah St B8 O SEr A EdRH AR A RIMITANA EhignpERse s irfenerated
by thesaseen to inform a user that the on-demand interactive graphics stream is

ready to be activated. If the disp flag flag is set to O, the reproducing

[0068RPPAFAIUS GiRRS MNet displmyantitHoRC S & RIS S tBEr866e@Rg [BQGHation
regar ln the‘ 'REQ%%E]\? ndl‘av;\)/pi%g égga%sgcﬂgl%iﬂaqgsar%ﬁnteor g aggdjaﬁegﬂbqwﬁar}gsent
m?gracflve grapnics stream Is rea&y to be actlvatecﬁ%at IS, when't €P

inventignd &atednn teralsive pdpRieduene aRPREFLE R I BEesdn methive tyees of
intera@fivé gagnddniesastive gepphies BERam hdwh.tahet idjsplayedveBrém@formation

creen, there are two methods of processing the.on- nd. interactive
e O T S aRaten
regardigafrLredisteneHaleRetyA- IS G ersrdeeeFEE LS BEBahh ig shown.

activated when an activation command is generated by a
[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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user. In the second method, the reproducing apparatus is configured such

that the on-demand interactive graphics stream is not activated and the

user's command is ignored when generated by the user. [0068] FIG. 13

illustrates a configuration of a player status register recording information

regarding an interactive graphics stream according to another

embodiment of the present invention. Referring to FIG. 13, a reproducing
[007Hp pdritusdctinfijeiesdatorasesediensgivasaotomtesadtive aptipiing siresstismand

interdBtSERAEMAIE SRsain sBAXAtlNAtdusscase where information regarding a
normal interactive graphics stream is recorded in a PSR 0 and information

ga n erac hICS stream is rec I d inaPS
o7 {FHERG A Eﬁ@éﬁ?ﬁ%@%ﬁ%ﬁ%ﬁ R SR o=
reprogligid APRfe RImrfonNedpd o tHa il arretde wraniiap iteam is ready
to best:fﬁ%tblfa|f@®rﬁ|@€bmlﬁh%ﬁﬁhﬁo@,cﬁﬂddéﬂfﬁlmw@ﬁ cii@hiamdiﬁ@ﬁ@s,t% graphics

e ICS, Stream. Information re |n
srea A AR S B ARSI sieplsag on =
Screem aA%&bﬁr?&M%ﬁﬁRé"ﬂ%“%rﬁfﬁU%ﬁlﬁh apbaRURon|eslagtioarirostheiags is ready

to beﬂa@f%cderemmmmgeamaKa&typ&tﬂfeag‘raﬁma@tt\é@nﬂf@ﬁbﬂ&é@ipﬂamel%ét%ted an
act.vgﬁwsmﬂaﬂwﬁmg m%mse rtedt 5 fe%%'égg' Feh%%%aﬁg fla Jé%qhat an on-

In |cat|ng whether an initi nu a e 10r intforming a US
demag. W%ﬂqﬂ@%{aﬁ%tr@%m@ﬁw%%awb@ Qtﬁw@xea @@ *the screen.

displayed on a screen, and the operation of the disp flag flag is the same
[0072]s FrB23.219A a1G 138, sthendisypldlastdiases accodimgtinvaitBiod thelipShug flag for

the cdrfighPalRMEQ G el dtlllustradRcrIRsms 1 aF BRNdENgha FomEnpndifary,

activating an on-demand interactive graphics stream generated by a user.

[0073PO7ALRE] ﬁgqewe RiG. avﬁewgegn dséf;feuggntrv [ 3L mmand is agnerated bY. cive

a user, a reproducing apparatu er an on-deman

graphﬁﬁe%%ﬁvé'aP&ﬁﬁ&@ﬁf@a{ﬁﬁ@#@W@Bvséemwé@'.wawlm&.o@played on a
screegrafitiomgecode thanthé dhelemsgenmaacdiier Qﬁpf&cgrﬁrﬂaﬁsis%@ayﬂdﬁae activated.

If an 5%%}{ & @8@%%\4@%‘? tﬁéeoﬂ%’&ﬁgh%rlﬂté%%!ﬁ:‘éta’r% APIES- IR aﬁgdéraéed by the

displayed on a screen, a focus Is set to receive a user comma
user, g iehinsK RGR fPtiTriayqrser 1858580 be received. If the on-demand
interactive graphics stream is not ready to be activated, an activation
[007 43 o mitedersinenid e 186+ Whigmthedisor Bembegigesirifobriimyitiialusenteeage is not

displa3adotn SRyBaRBINIeEAGH R BrRRbIssRlRRMIMEY RN deesiel gdshid and
readyqo Beaggtgvgtg&h%gwg\%q 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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[0072] FIGS. 15A and 15B show display statuses according to values of a

disp_flag flag for the configurations of player status registers 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 stream is

decoded and ready to be activated, an initial menu page is displayed on a |

screen informing a user that the on-demand interactive graphics stream is
[007¢badf o Hé activehethalit sirauivaticnremetnaridrfdintledingdebnénd for turning an

outpibEFTAC BRI BRUMUGRISIHERBMR i§ ARG IRIRYCHIBFURAKs & ikt SAeAWRAIRIPflag of a
creen, [0074 Ref?l[%rint% to FIG. 15B, when the disp flag
g

displayed on th .
Statuﬁéeg%fgygé 0 8" tiéyiﬁff%]' Ehir ey I displayed on the screen even

if the on-demand interactive graphics stream is decoded and ready to be
[007 G ctivatetrerhsiie Réiha At ANASHIRIRNG EbATRArE TR TRbHaFEHegPhics stream
and tiiemtiieaigiapbics sheantisaaneiatas dysthediseboadepregisaingng method

acco 8‘%%%?96‘09ﬁn%‘%?%ﬁ%rﬁeaErEQe‘iﬂ%v@%&C%Y@%gg( 785@%”9&9 is ignored or

the'irst menu page is displayed on the screen. T8 'illustrates a
stem,.menu of a reproducing apparatys in which menu items for turning ,
10078 SRR S 470 ATV P ES CHLEGFREA 08 BGHHERE modium
on whfch asenteatsties dapitiesrrirdOS rBiopiay Remrdimgdadmpefibgdiageatfa the present
inversiafus register storing information regarding the on-demand interactive
graphics stream, for example, the PSR 0 or the PSR 11 described above,

' 1 t If ts,the On- I Displ .
oord S I L S O O 3 i
storinggriterldeterarivr garhieshiBamsy IRYE AT HEBARK HEEr acling Hyddps streams, in

operdtiterface, Whicheisdaaitedcthe gysparcsraiesam 1640Eket i@pdratism1804. The type of
the déggc%??#%rggglreag?a%k%é%mgé% ?Q%@JHQ&W%B&Q&QH%@ NN 80 4

~output of an on-demand interactive graphics stream onloff. A user can set
interaglyie 9" #lY oL B7 R SRR ISIERAE S APBFH BLRNY Hrefiegareiftieimctive
grapHRe &7kem blbasid aitthadiatdtarhguispansddan etraenaandidsignacityéme in

operagf@rplﬂ%)% SHrSREY %@éﬁ?ﬁ&%ﬁ% %ﬂ%ﬁlﬁ QI GLaRrdLs iQ&@QHQﬁgth‘ﬁeractive

Jescribed above, a reproducing method according to an embodiment of
araphige ﬁf@é@hf@ﬁ\ﬁ@?ﬁ’@ﬁ%ﬂﬁé%%ﬁﬂ%@@ﬁﬁéﬁ?f@@ Ipndest with{he videgrdata and
displdl@wchatts dlustrating A aneittbdiafireprodacing gestorage bpedisen ioperation 1810.
which an interactive graphics stream is recorded according to an

[oos@Mmbe@ment of dbgirie sscHaNARtiaRGHORS]IRRIg i 8Ot olfacikg, tA8 on-demand
iterdNSLE AR LRSS, SHSRINS oA TR @ storage medium

[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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storing normal interactive graphics streams, and/or on-demand interactive

graphics streams, in operation 1802. The read interactive graphics

stream is checked in operation 1804. The type of the decoded interactive

graphics stream is checked in operation 1806. If the decoded interactive

graphics stream is a normal interactive graphics stream, the decoded

interactive graphics stream is blended with video data and displayed on a
operajigRéfid: haestiriirtcemeandipdgaticd iBossHtipe R devemtbeactikis not
show@laGS1SIIBaRg SRR @ﬂﬂﬁ@mﬁﬂdlé@tﬁé@qg\(ﬁ nﬁfﬁlﬂbimtﬂ’ﬁf@d Uﬂ?the screen, and if
an acgvg aneg |nqtrgra%tlve gnaphlc ti am |s bserh g éNth h video gé |

dispidy 8 SR TRA Y SeASR AR SofRRhdn %Cgee% f’édatf)‘?'gme control,
the 'ﬂdgemﬁfbp@ﬁ'aﬁdmdlﬂ@’q@@w]lﬂ?@fe@g is a detailed flowchart illustrating

the process of reproducing the on-demand interactive graphics stream
[0083)lusBatedrip HGn1R{A68 IjtRefeiring dpHdSstlhnf doecidegdedescribed
emb HRERELSP AR PHCAMAR AN RMANd URIARRYE: Cgéﬁi%e'gﬁe%ﬁ?%"h be

a disp flag flag indicating whether the on-demand inter hics

contr %‘i?é’a‘iﬂ fadgtde Urerage Qv AR &sRPEEA R TRAP oA 6%@'%‘@%“%8 or
displaggisietie sopsratioly f202sdf gevahatesidherisantiag flag is | in operation
1904, an initial menu page informing the user that the on-demand

[oos4terasivaisiaB s RlseMB IS RRSHIHRMS Solikairdiet diseied ANt active
screen, in og%ra% |on 19 6 If the elfr inputs an acc{vatlog mmand when
uch a u

graphics & Soutput tnitia Hu‘é%fb page Fso 76U th-Operation 1908 L iR PR 68'85 stream
S0 thaiéhﬁzatmm@ IérfﬂIﬂiéaueepmemmmwumyeae@ﬁrﬂimmnﬁmperanon

1910. [0082] On the other hand, if the value of the disp_flag flag is 0 in
[0085) persitionah IO andithng=shidispieped e dhdzscréery @halevemrdbanin be configured
by coﬁ‘ﬁ{;Wﬂ@&ﬁ%@@H@&nﬁﬁ@%@%@t@é WSpRed WAranEraiag; ﬂr%?@aé%? chapters of

Ivation command is ignored in operation 1922. Even though it Is not
AV dalpofiY ReeTesiadiianRe Qfa?HH%ﬁH%"@ﬁ%‘B‘“ﬂé@‘%&’Pe?@%fﬂfﬂﬁﬂ%“on related to
actordispleysss qrrdherieseemn; ancbifngiveatiivatiox stiog maadsis geser ftelddad in

| mu[tnrH%%:H%rdHéE‘&ﬁ b@%?d@i@é@t%ea%@ﬂ as a remote control, the initial menu

page is isplayed on the screen. [0083] By using an on- demand

ooss ' EANE ALAINCE SlieAm acaing o deserbed emagtimenin ol e
resen |nvent|0n he on- deman terac{lve ICS stream can

00nfi%h@éué@tl@@&ﬁﬁﬁﬁ@%@lﬁ&%@%hl&ﬁ%%@é@%é@e{f@hmﬂa@e«ée@ menu driven

methdlesignptecbiremandaitelayes graprcsetessonly if a user generates a
command. [0084] According to the described embodiments of the present

[0087'VERRSL G BRIBRIiments 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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graphics such as a button can be controlled by using an on-demand
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 streams for certain areas or
chapters of AV data. For example, instead of buttons performing fixed
functions, information related to actors/actresses, properties, and
shooting locations existing in certain areas included in multimedia images
can be provided to a user. [0086] Furthermore, the number of buttons on a
remote control can be reduced by configuring functions corresponding 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. 18 CLAIMS What is claimed is: 1. A reproducing apparatus
for reproducing from a storage medium video data and 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
CLAASA 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. 2. The apparatus of claim 1, further
coinasiaglaimedisier overlaying the decoded video data and the decoded
graphics data; and an interface transmitting a user command to the
grdphics AeepdducBdldmappar fnuspfaiatmd frorhereiordge greginivyideo data and

grapg@g@g%rfgggggeas] glﬁ%ngr%mﬁﬁsﬂ@a and the second graphlcs data
usm‘g]d%g)gggg erw |c%0c%co es)c 8e aftzgh%rj:JSt

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.

2. The apparatus of claim 1, 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.
3. The apparatus of claim 1, 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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graphics data and the second graphics data at a specified time. 19 4, The

apparatus of claim 2, wherein the graphics decoder has a buffer for the

first graphics data and a second buffer for the second graphics data, and

the first graphics data and the second graphics data are simultaneously

decoded by the graphics decoder, wherein, when only the first graphics

data is displayed on the screen, a focus is set to an interface for the first

graghics datesarlaiviserbamginvize nwirdyeihétsepapticraphicedita isbuffer for the first
grapRisPlae d ndle Seenrihfofarys i gt %%ﬂﬂc@%@%ﬂh@ﬁr%@ﬂqms data and

raphics data. 5. The apparatus of claim 1, wherein the interface transmits

g | I
the sERondIRROIFs BHAEhE ROiANRRSYSRATRT BYshedrRisessasrRen the
videleedsita winehgnalp hiresfidettarapbicanditipie xésbandd eadrdestaed sifigles is set to an

interf%%@%pt,@ﬂé’i’@?éﬁﬂ}‘c?@aﬂf?ﬁmcs decoder deletes information stored in all

buffers in the graphics decoder when the specified period elapses. 6. The

apParstis BhemrnshrreronfReRbeRifrld [fefitrlayeding tesscreen, the focus is set .
to anprésémtationthimedndicatedhiby ¢xeteket header information if the graphics

data is an MPEG standard transport stream and ends at an output finish

time indicated by the first graphics data or the second graphics data, or at

a start tim 8OPRPAIHLE QL SR idpl 4 SR THER tE iR BaNET P ashact i
comroanth&sedbe dgrapitics dspacfied perappanatut ol tlainddiawhe paphidsatata are

multifiS¥ifgdata ad gLaphicidataare smltiplexed and recorded as

separate streams, the graphics data is pre-loaded in a buffer of the _

gr&’ﬁﬁf@@&@%&d@?h@? REodshdririrs SfeiaIATin SiRERIA iPyfgphiadhe graphics
decodecetien thelspesfiedgtatits! mgister. 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

fir-graphs R AHD hELBLnd IRIpI decRachifd Batieg frrAiNS Rl presentation
time ivistted tyeuadet faatgraphicsiiati ibeatpiispiaes 9 MREGHandeg transport

streaf SHIThls WNSFINEREBRaRRIRS FRAQAEH B8Rt JRINHdSaIREs M Gbond

store stream numbers of the first graphics data and the second graphics
arapiig ik o2 BTG BR St CLRtP o AT hE SRt aclUpee B e K5t Graphics data or

the second graphics data.

7. The apparatus of claim 1, 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.

8. The apparatus of claim 1 wh_erein 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.
0. The apparatus of claim 1, 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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20 wherein the status register for the first graphics data includes a flag
indicating whether decoded first graphics data is to be displayed on the

screen. 10. The apparatus of claim 8, wherein the graphics decoder

displays an initial menu page indicating that the first graphics data is

decoded and ready to be displayed according to a value of the flag

indicating whether the first graphics data is to be displayed, and does not
displeyeaminmetaty scegstee lerihetisst trerivss griplinck desifiageoddeting whether

deccdied fieadrdonne dHeplayede splje Appatalsgdclaim 10, wherein, when
an activation command is input by the user when the flag is set so that

the first graphics data is not to be displayed, the graphics decoder
igridres thdaetivatidnscoimiziang, fronethie trsegreplisptEyedee disiplalys@ninitial menu

pageQﬁgfcaﬁlngg Mﬁ@@ﬂ?&ﬂ%}ﬂf@%@%% wherein the P@Eﬁf§4€%§%ﬂi@§§§ a%oordlng to a

em_menu turning on/off a V%Iue of the fIa |nd|cat|ng whetherthe first

Va'”E‘ngﬂ?ﬁcféaaé‘Bg R HIRTEE N @%%P%%Hcié i 8 5aRRIgYEF cRlimdges not

displathengimehe inerfacednoiidedhe feshotetirtidnthis\dagoaldlisan fordyitnive)

disp@{;ggff a value of the flag indicating whether the first graphics data is
displayed on the screen. 21

11. The apparatus of claim 10,wherein, when an activation command is input by the
user when the flag is set so that the first graphics data is not to be displayed, the graphics

decoder ignores the activation command from the user or displays the initial menu page.

12.  The apparatus of claim 8, wherein the interface comprises:
a system menu turning on/off a value of the flag indicating whether the first graphics data

is displayed on the screen.
13. The apparatus of claim 8, wherein the interface includes a remote control

having a button for turning onfoff a value of the flag indicating whether the first graphics data is

displayed on the screen.
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