TITLE OF THE INVENTION INTERACTIVE GRAPHICS DECODER
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, 2004, in the Korean Intellectual Property Office, the
disclosures of which are incorporated herein by reference.
TITLBAEKEGRMUMKRNTOBNTHE INVENTION 1. Field of the Invention [0002] The
present invention relates to reproduction of a multimedia image, and more
particularly, to a storage medium storirqlﬁgan interactiv%?araphics stream

displayed in response ttN BRReks Bm ﬁﬁ,"ﬁﬁtﬁs% hg apparatus

and method for reproducing from the same. 2. Description of Related Art

%%03] To reproduce a multimedia image, audio-visual (AV) data of the
CROpyiftReEREN g d O heiddiionAfdth EdHt8MNRg reproduction of the AV

data, and system data including command information related to a title of
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can also be recorded in the storage medium. In particular, the AV data is
the KRLG3PJBEPiIR et EPRE ARG R EIR PIgWHGR Sraiifi PRI rein by

refererig.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

BAC IsErRageNDeniunMstouagenamtimedia image, a video stream 102, an
audio stream 104, a presentation graphic stream 106 for providing a
subtitieeldabitan livesitiitive graphics stream 108 for providing a menu

creen are multiplexed (MUX) and recorded as a main stream.
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110 is recorded. 1 [0007] Referring to FIG. 2, a reproducing apparatus for

reprdokrsinigtiamuiliRetatdAmage reads navigation data, as described |

above, and obtains control information required for S
[0003] To reproduce a multimedia image, audio-visual (AV) data of the multimedia image,

navigation data controlling reproduction of the AV data, and system data including command
information related to a title of AV data to be initiaily reproduced when the storage medium is
inserted in a reproducing apparatus are recorded in a storage medium. Other data can also be
recorded in the storage medium. In particular, the AV data is recorded in the storage medium by

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

[0005] Referring to FIG. 1, in a storage medium storing a multimedia image, a video stream
102, an audio stream 104, a presentation graphic stream 106 for providing a subtitle, and an
interactive graphics stream 108 for providing a menu screen are multiplexed (MUX) and

recorded as a main stream. Hereinafter, the muitiplexed main stream is called AV data 110.

[0006] FIG. 2is a block diagram of a general reproducing apparatus for reproducing AV data

from a storage medium 200 in which the AV data 110 is recorded.



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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240, BEbipatteah iranshiiteby drtRentedissetive decoder is decoded according
to a corresponding data type and ready to be displayed on a screen at a
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[0009] In particutar, the int_eractive 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.
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[0011] Embodiments of the present invention provide a storage medium

storing an on- 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
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repragdiasina e Rt ascaRth ardphies adrsiasprydoesiethe screen at a
designated time. [0014] The first and second graphics data may have
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[0013P01 T helhe fHvb tratahies daig iMAXBAYEEMA graphics data displayed on the screen at
a dESlﬁﬁaqe N and interactive_graphic structure different from the structure of

e second g graphics data. The on_demand_interactive_graphic structure
may include information regarding an initial menu pa |nd|cat| that the
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single stream, or the first graphics data and second graphlcs data be
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the video data and recorded in a single stream, and object data, which is
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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.



3 [0020] According to another aspect of the present invention, there is
provided a reproducing 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
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data. The method includes decoding graphics data, and on the basis of
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ddeercoded graphics data at a designated time. [0023] According to still
another aspect of the present invention, there is provided a method of
reproducing an interactive graphics stream from a storage medium, .
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‘ interactive graphics stre ) one of displaying the ‘
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Intefactive graphics stream is an on-demand interactive graphics stream.
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designated time when the decoded interactive graphics stream is a normal interactive graphics
stream and displaying the blended data when an activation command is received when the

decoded interactive graphics stream is an on-demand interactive graphics stream.

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



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 4

image to be displayed using data stored in the object buffer and the
_ composition buffer and transmits the determined image from the object
imaggp (prlf s \graprisepraie siessbnAbrirRinch MRER e sepeeifignpuffer and
transadigahtadesrofitizel pregeritdnyvitistidsestbbfeséd fartiphigeaiaitethe

description which follows and, in part, will be obvious from the description,
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may ellewingfdosomristion dfttedramiisdiments, taken in conjunction with the
accompanying drawings of which: FIG. 1 is a view of conventional AV

BRIEddE serRieehin astmmageraediNms FIG. 2 is a view of a conventional
reproducing apparatus for reproducing a storage medium in which AV

[o026]ataTiRdecardRsk diher & Bhial aiRe-R\AMRNGHY BHeT: Ghrmidieiar bé8ome apparent

raphics stream accordin embodiment of the present jnventiop; .
and e AR S S ER N CRAE IR P € e i
conjuRcteproiindes a B BaBnand BB s Sfratdcbperations when an on-demand
interactive graphics stream is reproduced according to an embodiment of
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di§¢@ndi et viparoba claenicinteepodtieci g apiresiss danepceduding dactarege

medi@,mpggmﬁm\p&g{@iprrgggme@vention from a normal interactive graphics
stream; FIG. 7 illustrates a method of discriminatinﬁ, ar:j‘3 n-demand

intdfachU Rl Bk 98 B g AR PR AT 25 Feling to an
embqoiesenibentieseiromentionnal interactive graphics stream; FIG. 8

illystsates Araatbad ohdiscsiminatinoramaiamanekigieprlsasRNGS produced;
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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 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;



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-11 D illustrate an interactive .graphics streams included in AV data
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and Reference will now be made in detail to the embodiments of the present
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DETAILED DESCRIPTION OF EMBODIMENTS

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

explain the present invention by referring to the figures.

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

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

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

embodiment of the present invention.

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



numerals refer to the like elements throughout. The embodiments are

described below to explain the present invention by referring to the

figures. [00281 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
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* output units of the interactive graphics obijects as shown in FIG. 3
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{0032] Each display set includes a composition segment storing configuration information of
an interactive graphics stream, a plurality of definition segments, each recording object data
such as a real image of a button displayed on a screen, and an end segment indicating the end
of the display set. The composition segment includes output finish time information, button
configuration information, and operation information indicating how a reproducing apparatus
responds to a user operation. The composition segment can be realized with an interactive
composition segment (ICS) data structure. The definition segment includes an object definition
segment (ODS) including object data having image information of a button and a palette
definition segment (PDS) including color information adapted to the ODS.

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



shown in FIG. 3, one epoch can include a plurality of display sets. The ES

display set exists at an initial part of an epoch, and AP and NC display

sets are located at subsequent positions. An ES display set is necessary

for each epoch, but the AP and NC display sets are optional. [0032] Each

display set includes a composition segment storing configuration

information of an interactive graphics stream, a plurality of definition
decodagmichtiscedity tisepaifieptssibytaidaaodinetiae ateeat (PAGeiotiadedtinthe PES, and
is dl&@lé?&ﬂ@d@@cﬁeéﬁrgﬁé‘ pRAdmaRRdisRARRRIcicalipesaataNth AhStamp (PTS),
Also! asp a S{eg;m Eet%%r%osntll_en segmen cI des o tput fini h time

mation DUtON CORfiguTat nulncfo c?r\\’agn g Ha FRBIRIRLA Ghdetermined

by a mmﬁgmﬁwmﬁm@@@epmm@a@w@ad@&lradwe@m@peiamrmcture of the
compbBRIGOBRMARHEN segment can be realized With an interactive composition

segment (ICS) data structure. The definition segment includes an object
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graphits sHeaTh R RS SRl @lgﬁ%\%%t'&@cﬁ’e@ﬁ'&t %ﬁ%@é‘iﬁ&ﬁ@ﬂ%ﬁ@a”y output
at thdnidisigteddoytianprasentation sbndwiam WRARS) toAlSbatds, thepuéhnistrdénean be

acnvé{{’é’r?ﬁtrQﬁrﬁHE&HEPTh%}‘?»{}ﬁ&Vﬁ{%tdjééﬂ'ﬁé’nﬁeﬁ'r%‘%%?ﬂ'&t%r‘r%r‘f‘ GleLaRetd Yt%‘

composrtron time_out_pts field value recorded In'the ICS indicating a

tru fthe co o ition se Accordin he interactive
LR M b e e e i R e
tntera@&t\tﬁerPnfEQSastr@éﬂb@@ﬁméﬁ%msa@éer\;ﬁe@pfam@mbi%ﬂeﬁn@iﬂyrme@inma function of
the imesmans%m@reget@@%t{aﬁpmrﬁpﬂreymlséreaeaamlﬁapwars%rr@mate from the

the een a a desi nated outpu frn e |nd|c tro
on- detman tter v'e_;| 8ra ICS rne sen ven on ractrve graphics
wever, | e intérac Ve gr ICS s ream 1s outp us ng

Streamwtatd@é@ﬁaﬁmﬁtﬂétlalmemalméewrmhatmarﬁwﬂ@tynfmp@tr%ﬁrthe
designated time even if the user does not want it to. That is, the menu
[003tﬂcreeneoambel iatireated ataplinsesiotaer thdispdyed tireauseeevaaits ddsignated time

and Hééﬁé’ BeD AL WGURT fithd OR3P ERRRBIGE ARG IR-A] mteractrve

em odiment of the present invention, an on- -demand interactive graphics
grap@?ﬁeﬁrﬁ%ﬁ%&téﬂw%%é P&%SHw?HQ’n‘H’\E%%ﬂrH&WB&PEﬁ%WEFHE ésfaﬁ%%r&tﬁd by a

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

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

command is generated by the user after the output finish time, since the on-demand interactive



the interactive graphics stream to perform a user interactive operation. To

discriminate from the on-demand interactive graphics stream defined in

the present invention, the interactive graphics stream output at a

designated time is called a normal interactive graphics stream. [0036] The

normal interactive graphics stream is displayed on a screen at a

designated time and disappears at a later designated time. On the other
grapiighatresadn kienrtirisHEPSE MRS eyl Amcstaiit @ elivplieperptingnd from the user
is igregegen only when an activation command is generated by a user after all

data is decoded and ready to be output, and performs a designated

[0038PETRHOS D SRSPRNSS ARl IARSTTIRR G YSRT o fhiatih AT IBE RUBR:en 4
interactive graphics stream, in the on-demand interactive graphics

normg I AINE RS G PSRN DI et a0 8- AERERd BiF Ay bar bR sikaam
(FIG2bA smkSie sigratiugby dneePbSdiMenieenheiprdeednirsdentiand interactive
graphics stream, the buttons are not displayed on the screen, unless the

[0039]SerANpUtsiasteesandiersiioaaviie3nldrriarmexpaldniripeive @santics
repro%ﬂ’ggcw ’ég%r?%mpoolglg(?ﬁ,trlwrgle qyﬁf&%%f%lcgeﬁ% é%mgn\%\/shaern mS:tPLféth”ds in AV data.
are no longer displayed on the screen. However, in the on- emand _
Eachiferstasl 8o it atHarar apliceoTipositio ASRIREC boR HEsTpRicagearding to a PTS
includisnenvdha 0 SlafaareiBenkifa fhe b HgBs i3 6elerdisomutbebsdiestafiltshs displayed
on thgggpe% r ;{Ec%[r!ﬁhg Yoe fg Hs%rbé'lot}l?r%aa}wcg,“é { ;rfer% gg}ng é‘;gdéogg %%{%tegs tp%l%?med.
user after the output finish time, sincé the ‘on-demand interactive 8
raphics stream to be activated does not exist at?){ longer, the activation
[00403

omhPASAAPIE N eIs 8PS YRS BV 10038 PEIE 8T egktpn s ghgpged from a
selecthdwitgdadlistragiriect opdeatonaitifferegebémadton indaraed so as to be

suEtaﬁ@@ﬁﬁ?{‘i@’@{%@@&%%Hgg%\h&ﬂﬁﬁ%@%@fgg%f@@%&gﬂ?@%i\t{e&ﬁﬁperation
rapnics stream and, ccordin ) N empodiment O
accoIRE e MOUERBNT FGBT G SR AIDE SPCS AT i RS G o0, when
the comerantivesgapthicstistrepeniic refrodtiaegnRefedringrovB i@ anpifiemnaiation of the
AV dRECEIEH VLA BRRIGSRIERAMS MEPULHAX 8RN AY Faltef IRaGhARSOAR A tive

normal interactive graphics stream,js displayed on a,screen accordjpg to a
arapiise Sl Al et IR AT BT ot Bt (B TR0t Hyls USARRP R I (H s sen. and
AV dajslectttedhy tisplayedoonrind dedisplayastondhiyswesnséicihe atheichand, when
the cORRIAIPAARFIBAS RO mistRadR et tHRO4M har & xamele. twBR&her location of

B el e
buttopyés 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 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



suitable for the unselected state, and when the user selects a specific

button, an operation according to a navigation command assigned to the

specific button is performed. Also, when the command assigned to the

~ specific button is a command to move to another location of the AV data,

even if an output finish time (composition _time_out pts) of the normal

interactive graphics stream has not been reached yet, the specific button
genedisahpealichersthe Jerseamamendoai atrasgivated by thleyapleutton displayed on
the s@@mnaméd &Q@n@mﬂ%ﬁé@wwe%@&mﬁmfﬁﬁeﬁrt[w(@omb@aumenme out_pts) is

and assi cific buttgn is not the comm t

react RGP ST SN B 8 B R o e o i time
is reaghetdisgidinoanegoan t@dmtﬁmtteﬂofseétfhe butiisiermansanaddivalitne
comr4HBYE LR trne (60 MRESIHAIHMAOItPiste reached, and when the

output finish time (composition_time_out_pts) is reached, the specific

[oo4zj“tt%f9'ﬁﬁ‘§'?f2ﬁ‘ [& FEmlg, &C{ﬁgﬂoﬁ‘ﬁﬁﬁ%%&& %%E%F%’ME%B@W% FIG. 4,

tream Is di d on'a screen at a designated time, and when a

an ep&é@.@%&@tﬁ@ufﬁ@tfﬁﬁ@mﬁm@ Refeisch RpaiRs ROt HRSPOHERIER 6T qaFfi display set
In th|§U@wnsmsamneare3/ﬁmmaﬂaersarm‘fer[amm}36dd§e$isS@e@tmﬁ&Bmd#uﬂtea&ebsequent ICS

of the°@§r5’t§ﬁf5§ YN B0 REAS AN RIS IACHYRIAPRICE SRR TFRECAHESH) has

accor %to an embodiment of the resentlnventlon [0042] Referring to

been prachsa, R Efé?ﬁawodm?eai%ﬁ\y@fd?awwgt%w éwnﬁ.s?é‘&eearmwever even
if an glataat\fhesransod-cieanaaclifieractived aphicsstfantésodgeadiedhtlime is

reach%]g %eé‘é%@% (F %Q%%cgrl%Bmﬁalcseg}g 'éoﬁ%ﬁﬂé(gtﬂngﬁaa«%i}@ﬁ%r&v%‘ dﬁsplay

e on-demand Interactive am’is ready to be activate
duratidipstistitor! Retitdisd %ﬁca@%bwwrﬂar%%da%%%aqw finish time is

ignorgenerated, in which case, a user command can be received. The relevant
button displayed on the screen disappears from the screen when an

[0044? Utpad Heiiibieaees) @ﬁ%ﬂ%cﬂm@qute@tﬁw QFQpI@iB@@tréda‘iﬁ) =l decpeed

a ina uffeg of a decoder, d| ppears a gtru &'?[Ut fﬁlsheggea Igfference

interactiy ICS siream nave ar
%‘ rﬁaapby Se |ng an epoc O ﬁ1e ou pu nIS tlme erefore, a user

betwesttitietiore streamsne featdhvedistaing @l BHORMSIPHFIESS f@ﬁ@?@@f“'f@t@] a user’s
actwa'ﬂ@ftﬁm%@]& |GieBrragewithdhedranmal inpractiveginpine$taarignated time in

the nor é’i’ P CoR %%é:rg gan-fe, Pef'?e‘%]it‘%ﬁ%rrpn'&‘?‘tﬁ #%?f 153 H%%ﬁﬁg%% types
sequen 1SS an dasplays t S case smcea re evan
of mtmaatty@fﬁéamlaswér@@a@r i agsiedelho/FRRS IR FEITES Waf dEtsalizing the

two HRiSPShiRetdstkeAGhetice\irRdhan output finish time
(composition_time_out_pts) has

[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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been reached, the relevant data does not have to be deleted from the

decoder. However, even if an activation command of a menu is

generated by a user after the output finish time is reached, a selected

button is not reproduced by recognizing that a valid interactive display

duration has ended. That is, a user's activation command received after

the output finish time is ignored. [00441 As described above, an
[004&]n-deWianBArteragtiveCofaphials stresthmafitiafinsrmethaaierbdtivergiaditigsn on-

demﬁma@mx% gridemtical- 05 RIniAr GRS TN SR I ANBY B AR A Rntion from a

e tween the two streams is that the displaying of a button on a screen is
normaEIFIAHES B{PRTSEPEe 8 tivation command in the on-demand interactive

raphics stream and by a designated time in the normal interactive
[00473rapﬁﬁf§r§ﬂ@é@f'ﬁ3|$a@& ORE: MEsAMRARPRIMERERIMeiHIM helvdagpes of

segmlmeraféw@a@fmmrﬂam&@%éhe @@@ﬁeqiﬁh@mmf@@@%@@nem type. In
ea.1or realizin e 0 types of, interact aphics streams

FIG. éjé tlgnapmg%hod\gmo [}i\%lggrlgg eafgr‘l ?egrélé% ([acr%ctl\%eg[}r)e?ﬂheé In the first
me"“@@réﬁﬁﬁﬁ@%ﬁﬁh&ﬁ@ﬁﬁ@l %P&&%C@fﬁmﬁ@@?r@@hﬁm@@fwwﬁlﬁ igtaphics

streameipo(hlanmathod \ETHseHRaInaiegine BNe S eAmMeHdhESHIgActive graphics stream
type @%’@&ng ?CE?H)Pf ag él' (V:a ul%%xqu ﬁeds hg tm thoqﬁof 9 i%%”mm grs]qma two

two streams’by ad Ing an 0 the

fvpesm@méaa@f\@@éﬁmrﬁaﬁﬁg% W%ﬁ%@%ﬂ%@%@mﬂ@MﬁdW@gms of

intersstiuc IR iAss e Rinsis tB<i dhe eidamand interactive graphics
stream. 10 [0046] FIGS. 6A through.6C illustrate a method (the first

[oo4ametm@) ﬁﬁlqgspgigyaaﬁ@@,@a](% mmémsaam%smnma@ﬁ@m demand

according to an embodiment of the present invention from a normal
it UL ATAAE AT OETT R TIG IPICE (BARRRPBsEtion from o
normgjrantdrind|vsegamtsstctare includes a segment descriptor 602 which

includes a segment type field 604 indicating a segment type. In FIG. 6C,

[00493egRemRfyRas, Avbigh dh&iéﬁ@mﬁé}ﬁﬂmrﬂﬂ%ﬁﬂécﬁa@ Q%Bﬁfﬂ@sﬂééps have the
I
same%‘ln'lf ﬁﬁ ang?ag{ ve 0 gr@%g!tltghe 58 —EEXHGI\n 't% orma %%o%e Ine!tjwo types of

at'a norma Tn'[ ctive grap tream '[
‘”teraﬁ%?QWU@W1@W%W%W@HG H’f’!@ga%‘%n'@ Bﬁ“ﬂ%‘%ﬁ@%mT a* ‘S the
ICS_type field is defined so that, if a value of ICS_type is 0, ICS_type indicates a normal

interactive graphics stream, and if a value of ICS_type is 1, ICS_type indicates an on-demand

interactive graphics stream.

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

normal interactive graphics stream.

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

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

[0052] Unlike a structure of a normal interactive graphics stream, the On_demand_ICS
structure, the new structure of the on-demand interactive graphics stream defines pages to be
configured operation by operation such as an initial menu page including an initial button

informing a user that the on-demand interactive graphics stream is decoded and is ready to be

11



type (On_demand_ICS) 607 has a value 0x19. That is, the first method

discriminates the two types of interactive graphics streams using the

segment_type field 604 when the two types of interactive graphics

streams have the same structure. [0048] FIG. 7 illustrates a method (the

second method) of discriminating an on-demand interactive graphics

stream according to another embodiment of the present invention from a
activaternbal e eragtivel geagpsi o kidaranby o6 8] Redeswlagetb 7€ e on-demand
interRASTRANGLARAOorMAL isrRGIAMRRICE St amsRaYe Mg, T8 an nih menu

structure (interactive-composition-segment), and in the second
PagethBagioGpE LBICi e LAY ISt eI RTRTRBtenSh gt Appst one
buttohQ6 btypeieled 02d thahianthefd@itityprdietdiny definedsatibatyilf Beviedermed if
the bQdG s is P, ICS-type indicates a normal interactive graphics stream,

and if a value of ICS type is 1, ICS_type indicates an on-demand
Dos&'fﬂtergcti e graphi?s stream. [0050 FIGt. 8 illus ratesta method ghe hird bodi
(0053} e84 Bt eSCHTAtING AR D-HeRian A IRtETACTVE GrApRESLH/Ga(R mbodiments
of theaptssetihi terdinotiescaihisoetiouen eofoiio piatienef aventiethfiomeapracinms upporting

the oHRIAEHYSSARRIS FHSRM. J0ORhlReiRtinaadar-emh8drnRardy e fiRest ANnvention
On de,ﬁ%w ICS structure is shown. Unlike the first and second methods

wil b‘lanqﬁ?ﬁ&' e same structure is used, in the third method, a new structure
of an on-demand interactive graphics stream is defined. [0052 Unlike a
[00543 78 o andothiFiRterk iR YResiFRPERrlising ARPESALIRSH Fidariaducing an on-
demasitiuaterssttie prephistr ot attbedon- teanand interaciivib ey paplbasistedion.
defines pages to be configured operation by operation such as an initial

[o058]eNH PSRN HHNG ah iaﬂi@?éé&%(ghé{hﬁ@ﬂﬂ%@dﬂm e I@@r&m@iﬁ%ﬁ&mus
interactive graphics stream is decpoded and is ready t 1 activate

oo RS e T SO T AR ar BEoH e haniprose

medigmerdonvetgmphkstdtentitieis(BUdilaitea Iy thad eely, s inteagiveerapfiggstream is

selectVeN gBrAMMEINEE HaPagsH Bafdt DTRNshBBedebadisilaehenr Ipelpries
deco Cr!gpéq(auction information of at least one button to be displayed and

command information indicating what operation will be performed if the

button is selected. 0053] On the basis of an on-demand interactive )
wn%dradﬁi&eéﬂi@é?ﬁt%@&ﬂﬂ’i ﬁstgeéﬁ'ﬂ%(ﬂMem§ interactive graphics stream is temporarily

stored in a coding data buffer 212 and then transmitted fo a stream graphics processor 914.
After the interactive graphics stream is decoded by the streamn graphics processor 914, button
image object data is transmitted to an object buffer 916, and button configuration information is
transmitted to a composition buffer 918, A graphics controller 920 builds output images for
received object data with reference to relevant configuration information and transmits the buiit
image to a graphics plane 930. That is, at the time identified by a PTS, an output start time of A
an interactive graphics stream, the graphics controller 920 determines an image to be displayed
on a screen and transmits the determined image from the object buffer 916 to the graphics
plane 930. The fransmitted image is output with reference to a color lookup table (CLUT) 932
according to color information included in the relevant configuration information. Also, the
graphics controller 920 may change a button state according to a move or selection of a button

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

[0057] Particularly, FIG. 9 shows a block diagram of a reproducing apparatus configured such

that a normal interactive graphics stream and an on-demand interactive graphics stream use the
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of the present invention described above, a configuration of a reproducing

apparatus supporting the on-demand interactive graphics stream

according to an embodiment of the present invention will be described.

[0054] FIGS. 9 and 10 are block diagrams of reproducing apparatuses for

reproducing an on- demand interactive graphics stream according to

embodiments of the present invention. [00551 Referring to FIG. 9, an
samdnigffacthergrapiicsd ecother 9pesaffantepraleaingbhiep AteiHmMsaGeo RN fRe buffer

of thea@e%H&f%PQL{B %Et s‘hfoWﬁ H'ERS Q)t iH.Y i? Q%trll%noﬁ!ﬁ{ ﬁ%&fﬁf‘i}qtg&@b@aﬁéﬁ%mﬁs&'@am and

storage medium Is Input to a packet iden ilter only an

the thf’@l’ﬁéﬂgé"&?éﬁﬂ*ﬁ‘t%%ﬁ@@ﬁﬁ reameale Himbinindiciehibadspedepdiat a given
time. 90HbaRJ dtcoded/py thanistesaet vesgraphite adecatee Pto:d00564Bibe.
interactive graphics decoder 910, the interactive graphics stream is

[0058EMROERHYY iStorRinRGeding databuifengia s ibes ransmited I dn-demand

. stream graphics processor 914. After the Interactive graphics stream is

interaglye JE By 1Y B A PRI RIS TPeT Bl o i S RSGE B e iata
is transmitted to an object buffer 916, and button configuration information

[0059} Baiitedt6'S cinpoRiBHHBINETOREtMS Gribivs ¢ sHaRb st gpeprmal

interdatiild g Rt iNagesior areseiven abjetkamn wilpaiesancaio 4aievary in

configuration informatipon and-transmits the built, image to a graphics . .
L e e

a noragliktsr ey pAite Strapfihthenyiapiaed isstiadile gaohistraamdésatored in an
on-ddmageEehadisployed Wra stiesfoasndHenaither HREsOINEdripRgS streams
iect.bui t . ' ) t ] .
can < O 2R 2 Ko PSR e s
input Y2 StaiRgvie Cofdr FRfERMaNE MSERGHGIIRRNCFIEaM: REFiEdD AkgHer or when an
on-démf@fmigt'&racws@,rébaiog rﬁ;ﬁ’dgﬁismﬁm&ea %m_ermr@@ngmlh ntépacetatgraphics
strear%ce(:)%gs' r;lrg é% %‘%]é) %ee %:uﬁg}%g r?/foﬁl 5’ Hgggdép J&?gf Rgggf@e %Ut?ee Feiset. However,

command and adapt this result to"a screen output. [0 Particular )
when e odiBeRsh iBIBACHE rarhise SFERMBURS Sy uBarM R Hppigyrd PR GEFFreen, it
may Ababa aeametitietdetive grapipiemstie &nctnddan, emdladaptidg rRigoadifeemation to a

screegrgﬁ?ﬁﬁrgg&?g%rvﬁg bbgb%aﬂ@?e@gt@m%v%xh&%qﬁ%m SHYRPERCl0, the

Interactive graphics streams use the same buffer ofthe decoder 910 as

reprodugifithanPerests CBRIER BIAHES B RTETh YRR RS A IR Co SRl de s ve
graptice streslamatic: intetactive griapiniteesgrephics afreadstarbéheutpuffendithleeespective

Ccu LTdtﬁSQQﬁfr ?ﬂ'giﬁfe?agﬁ(%rbraphics stream.

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

embodiment of the present invention.

[0061] Referring to FIG. 11, FIG. 11A shows a case where only on-demand interactive
graphics streams are recorded in single AV data. FIG. 11B shows a éase where only'normal
interactive graphics streams are recorded in single AV data. FIG. 11C shows a case where two
types of interactive graphics streams are mixed and recorded in single AV data. FIG. 11D shows
a case where two types of interactive graphics streams are mixed and recorded in single AV
data and on-demand interactive graphics streams are separated from the other AV data and
recorded. [n particular, referring to FIG. 11D, when the AV data is read from the beginning, on-
demand ICS data recorded at the beginning of the AV data is referred to. However, when the
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time. That is, only one type of interactive graphics stream can be

processed at once. [0058] 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. [0059]

Referring to FIG. 10, a reproducing apparatus configured such that a

normal interactive graphics stream and an on-demand interactive
AV dafpdisrres! Stpeammaifkd srersdinn. sksaranly SO ERTONEY RagRBISTETPralES I the AV
data W¥eidonfpal daerart ve-grapbichigRansishatated iscaraerNakl EREAETERbUL using

, on; and interacti ics stream is.stored:in an .

the e R S R S RGO B i
the A EisitactiDdhis pRfe s 'BRRGaTRA N AF13 AR HBARMYIR RS DTR YsTHRST S| pepagately
recorGagethwbe@ agemal interactive graphics stream is input in a state where

an on-demand interactive graphics stream exists in a buffer, or when an

[00629N-ASAARG, HETACHUEGIARBIFR SLRAMR i IPLE efhShFWReR 2 Q%Hnr%é stream

interactive graphics stream exists in a buffer, the buffer memory ot a )
and U EOYF AU RGT AAR" RS Wb aRR AT RSCTIOATERP RYE 1 BT]RSS BF outputting the
on-deimiard dhiveagtiap icipbice amsaar osimokanengstylidisfulayeskon actcaten ciimmand
will bR aide clear which object a user operation is related to, and adapting

color information to a screen configuration can be problematic. Therefore,

[00637° JE%‘.JQE 0 ?EﬂYMQtht{L%n{#Our%%née r‘%‘%“&ri%%?&pr%ﬁé. SR Juhst

. ihclude a control unit selecting the normal interactive graa ICS stream of
informpEchReasiitanieiaariEgEINIcS stieaihaerpelindtsuerahadiments of the present
inventespective CULT block for the interactive graphics stream. [0060] FIG. 11

illustrates an interactive graphics stream included in AV data according to.

[0064?” FORARNER] the praseadrVeRion 00 Hh RRIEH MBRF P ad hniEilRtive

1A shows a case where only on-demand interactive graphics streams

9raphie SERAHRETH SHIGIRUA VPRI Gefeor A BMGRAESIEaRIU SR ISERE G, Pe reproduced
later inoematiddidrabtivel gréphivsmtee dmscardad cobilbebitT sing RSO dtbeEf@e, even

when HrRRUEh CASRNRREL o J¥RE &I IHIERRAINB @ BRICR SERBA 2 A Rteractive
mixed and recorded jn smgflgﬁ@%/e ?ta. FIG. 11 D shows ?agé:a e wher

here ,
9raphyGRSFHY BRhtERRENS o S RE AR FRIH R PERT AR Ry dglarming to
the PAN/ Odata and on-demand interactive graphics streams are separated from

the other AV data and recorded. In particular, referring to FIG. 11 D,
[0065Vhem thesprddiaiagiapeaciio supekiag bstingownal desracl ¢Gtagaies stream and

on-d eﬁﬁg 9:{13 ﬁ%l%to{ﬂ% 8 %%'ﬁ@é”&r%mq t’?’\’l\{lgq}g &%{e‘?Fﬁ{rFSQ J&P.ah‘.%\“’& g%a%ﬁlmnber
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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AV data is read from a middle position, since only configuration
information is recorded in the AV data while object data of a real button
image is separately recorded, the button is output using the separately
recorded object data with reference to the configuration information
recorded in the AV data. In this case, unnecessary data redundancy can

be prevented by separately recording the object data. [0062] On the basis
recorgedtie biata ebinfdtiPitiend Stadisnitheriaadsinbiactivengreghivs deraand interactive

graprmistr@ﬁo@fi@ga@ti@r& @E@@MOM@WQ@@Q@QHfa%@p@ﬁﬁ,.ﬁﬁal menu

t(];]ess of ou P ing the oq and mterac(tjlvet ra hICS stream
page on € 5cre (f') g user tha n-de hIC% Cieam is ready to
screen accor ng 0a users ac |vat|0n comman W RLHDE

be adipeé3] Hid® disraffaofilissrite SofifryiarmoHsing 9@}?@@@@&%%@%@@@@ an

interafQIVEESRISHNG dRferNRtigsregarding an interactive graphics stream
according to embodiments of the present invention. [00641 Referring to

[OOGﬁIGd‘?th'@ &@PMSH@%%%‘% gf) ( a%%gaﬂ@épl%eé gﬁlé%ﬁn&ﬂrggﬁka%d interactive

aphics stream belng currently reproducéd or an interactive gra

gr
arapGRHIRAD e fepYda e 'Péf:l?rdlé'%?rl e eR-demggd Hﬁﬁ'i%@f"i% graphics
streamecorstety in bi@:divatefl @SR @nidernefal dteretivevhephegrademtion wftdo be

displdVEHUREALA IMRAGE (SIS IRAATK SIRRGH R ESIRITRD GAIIRIAET H{Sractuve

graphics stream that was being reproduced just béfore can be reproduced
graphéf@aﬁHmefermd'faf PRNOSHG " WW&‘P@BF&%&%"Q&% ggch that the on-
demasdppertntybaifapidcmstrdateraciniy geaplines stneativatich crreemedrnsgenerated by a

user. 'm%@%’&&m&ﬁéﬁ %Jﬂ&ﬁb%&a‘?ﬁﬂ@l@%ﬁn‘ﬁ&&%é@cﬁ%&%e on-demand

number recorded in'the PSR 0 is a number indicating the normal
interaglbis SEAORIGTAPRRE SRUACBYAIRS BRY GYERES TN §idpPiied whengenerated
by theTlrenefore, a reproducing apparatus according to an embodiment of the

present invention includes an ICS_usage flag for determining whether an

[ooealpte ragive graphies %Ui%ﬂﬂyﬂ\%ﬂ&?ﬁ(ﬁﬂ@@ﬁﬂﬁ%ﬂﬁtlﬁ@&éﬁﬁ%r(}é%@dih@nhﬁﬁmanon
regarcp icatl Wetrggtlr\}ormaphIgéesrt?gélve fg'n gtre he(r)Eartnhb Gne%ma?rh resent
naractive grap%ﬂ stream. InnT:éI3 the '?E: -usage ag IS recorgé)

inventmoF&ﬁfﬁﬁéngs;@Fchﬂ?aﬁg,ewadmamp@@rﬁ@Jé&ﬂ@?ﬁwe?efﬁrfﬁme@ani@ faﬁes of
mtera@mél %@H@é@ﬁé@ﬁfﬁlﬁl gepRhies RERam sHiaviC Shusage Hé@ei&ﬁ@tetmﬂarmation

regarg nac[; ?]nor%ng re?eraﬁ?tem& Ay tsl rﬁre%r%drlé(ig%%% ?nnaoﬁgﬂl R ? rmation
phics stream sa e 1Tlag is se
regardmg an on-demand interactive graphlcs stream is recorded in a PSR 11 is shown.

[0069] [f an ICS_type field indicates a normal interactive graphics stream, information
regarding the normal interactive graphics stream is recorded in the PSR 0, and if the ICS_type
field indicates an on-demand interactive graphics stream, information regarding the on-demand
interactive graphics stream is separately recorded in the PSR 11. Accordingly, unlike the
configuration shown in FIG. 12, an [CS_usage flag for determining an ICS type of an interactive
graphics stream is not required. However, in the PSR 11, it is required that a disp_flag flag
indicating whether an initial menu page for informing a user that an on-demand interactive
graphics stream is ready to be activated is displayed on a screen, and the operation of the
disp_flag flag is the same as FIG. 12. In FIG. 13, the disp_flag flag is recorded in bit31 of the
PSR 11.
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[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 bit3l of the PSR 0. If the disp

flag flag is set to 1, when an on-demand interactive graphics stream is

ready to be activated, the reproducing apparatus displays an initial menu

page on the screen to inform a user that the on-demand interactive
[007QYraphies bHrdlaat asadyoessseoboandiog alttnentisp fagdlagissentorddemand
intergb@v@%%@é}ﬁ@@{g%%wgﬁplay an interactive graphics on the

screen. [0067] On the other hand, when the disp flag flag is set to 0 and
[oo7A"N Oﬂé?gmﬁé‘?’o'ﬁ %raf%t%\%eglr%Rgl&Rfsygnacr:norlr?n{eag}{sto be actyal ted that,

IS, when the on-demand interactive graphlcs SHeam s reade
reproguinst Al R & RLEWHRA M FHREF ARi0B: é?ﬁﬁm@@§féﬁWQ§Wtésbv‘éream is ready
to be(ﬁsﬁ)}amdlromthﬁe&émeél GHaerRcake:byecmeatiadmebRrasessiathtBRictive graphics

Strea%n| %%Wéear&ﬁ}é\{gd ng\%phIC Stre m Hlerr] ﬂ%eé:é%g%%% Ogréaawms[ g}a% taY)//ed ona

repro aratus is con gure SUC man
Scree@ra?pi%éséﬁéa ie58iPatats Mo IR abtRRdia b iR PrlpetiRndeate thredssy is ready
to beaemeesd|n|tlﬂmsmdamametinoﬁaHneggmﬂdu@mtbaﬁnarradu&iﬁmwﬁgtg@t@ated an

actlvﬁmc%%qrbrqq%aun%rlm \éetg'rgpﬁé(é‘g Stéeln ql]’%lpgoep%&t)llg%at?‘lﬁﬁ non-

he user's command Is ignore henh enerate eu
demai@ iMRsealias araphing atfmtetb& %9@# %"{’SﬁﬁoFé{jﬁié? pésRbrifspon the screen.

information regarding an interactive graphics stream according to another
[007 2dmbodimetiirofinidel pPesant divpimtistai Reserringdio -Gy a3y saofepdimiy ding flag for

the cAHPRAFBHIHEONHBNERAEAFSRYADNOHRASIRTF IR ras iR 9rRBicR SiteRMS

in separate PSRs is shown. That is, a case where information regarding a

[0073‘?0rrp{%lfép%rga%'ifﬁ}gﬁ%ﬁh'\ﬁﬁe%rgglyplsﬂa C%Eg d '& %PSIHRE(P"I %Q%'enf%”g%té%actwe

fegarding an on-demand interactiveg s stream s recorded |
graphies slieRalR JRrRESTIRah RS to ke ﬁ@ra'%%ﬂeatb@a%m| maas ictipplayed on a
screegliafitiomgtaaey, indotheaticdenegar ditgditeagrapaldntereativie Gaphicse activated.

If an éé%%ﬂ% eqdedin ﬁt@dﬂ%‘é&am&%@& DRRsGIdd cﬁPi'&%E%%l%@ed by the

on-demand interactive graphlcs stream, |n ormation regaradi
user, g HIgbMEMHPANE i SRRIAYRIMESBEEMNis separately recorded in the PSR

11. Accordingly, unlike the configuration shown in FIG. 12, an ICS usage
[007 4o g Referanaritaifiky HBlosapteediism flagflagiveayitathite ditelménnoerge is not
displdipsidietheQveanaivdn e PaRidhathdsiieasiind hasadisredrodla8coded and
ready to be activated. However, when an activation command for the on-demand interactive
graphics stream is generated by the user, a reproducing apparatus can be configured so that

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

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

the disp_flag flag can be changed using a user interface, which is called the system menu.
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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 bit3| of the PSR

11. 15 [0070] FIG. 14 illustrates a process of handling a command for

activating an on-demand interactive graphics stream generated by a user.
[0076D07 E|Réfeivingeoamaicidiagrhencan wativteticmitonnladih segaritamfedtisning an

outp HSEH, G- Jﬂﬁﬁf&%ﬁiféﬁa@p@bﬁlﬁ&|€§@f@%&'ﬁ%ﬁ1%ﬁem%%9ﬁ'§@@ﬁ% flag flag of a
ntera tlve ra hics str am IS r £ é‘ﬁ Me activated in an interactive

statu rgﬁﬁ‘lgg 8ec8dérb%l%s B’ dR fteractive graphics stream is

ready to be activated, the on-demand interactive graphics stream is

IOOTHusp|Q9éaeo¢ﬁa'Sé&‘r&@rﬂaéaf@eug%réwté PE8BI0R-BIRHICCHIAMEHE ¢Raics stream
and theitonfgeledian sremdhedissidappaciiusabecriesivedy, thespridaiingnethod

accolBIFIAEE-BRAISS A 5 N ARy R 06 ARLNAEC a0, pgvaton

mand rom the user IS ignored, or a message Informing e user that
n on- demand interactive graphics stream to b tput does not exist is ,
10078f a0 o e L8R BT el i s AR AP S eipiaas medium
on wiictemlintgtectretugrapifics dispafidg fagrited reardimiigiorati@nsbotiipteye of the present
inversiafus 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

[OOT%rapﬁe § ?”l:(!%d?&? Oa%elﬂtg%%t 18 p@sﬁ QS &%Q/ s34 1‘1% ag rrl%age medium

age IS aye on a screen Infor Ing a usert att e on-
Sto”Qﬁf@ﬁﬁﬂb@t@@@ﬁ€§l§%§t§1%%ay&ﬂ%ﬂ% aefiraread 'ﬁtSF?%‘fﬁlafﬂﬂﬁ"CS streams, in
operat@mnsd forthe:omaessans driprasisteegraphibeciseanvisegstioeradod byhe type of

the dé@%d&é%e? f&ﬁ}e ‘Fébﬁ S‘?ﬁ?&%ﬁ'@%%&%@ht e?g{Sﬁ%%OW]u%eJSEAHQJO

en t is set to O, the initial menu page is not

'"tera(ﬂé‘fﬂe%@m fleearrieh @f@]?'lfﬁ??é%ﬂ@%@%@?&&hf@@ Fjéﬁﬂﬁ%d interactive
graptsteesiradmde oeoteldanih WW@GM@M&W&M@B designated time in

operREHVAIAN %’{Eﬁ‘%@d&&f% F‘%r%ugg%}%ﬂﬂ MErAcHYR AraphiEs-sie I%ctuve

enerated the user, a reproducin %a paratus can be configured so that

grapftﬁé %&%.meﬁﬂ%wﬁgr@%m FRsireemisklgndgd wlhidaeepsigta and
displdbedsereen s (REFDPRG dtaittugitiatesompyste geentateidcbyeprsduitingeration 1810.
apparatus in which menu items for turning an output of an on-demand

[oosdpterpciive gaphies sty aawrataffustesiefitrdpri 44561 ©ptsducing the on-demand

interactive graphics stream illustrated in FIG. 18.

[0081] Referring to FIG. 19, if the decoded interactive graphics stream is an on-demand
interactive graphics stream, a disp_flag flag indicating whether the on-demand interactive
graphics stream is to be displayed on the screen is read from a player status register in
operation 1902. If a value of the disp_flag flag is 1 in operation 1904, an initial menu page
informing the user that the on-demand interactive graphics stream is ready to be activated is
displayed on the screen in operation 1906. If the user inputs an activation command when the
output initial menu page is displayed in operation 1908, a menu page demanding on the user

command is displayed on the screen in operation 1910.

[0082] On the other hand, if the value of the disp_flag flag is 0 in operation 1904, nothing is .
displayed on the screen, and even if an activation command is generated by the user in
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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 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
operagiigietPiib Sipststyatien gonepore]ignaed nigrestisama8e. druprathao it is not

showFEiMPte.catifahincHICENT dUItpNHiad HANIH0 aRdtRHEIL R e Sematseen, and if
interactive hics strea f. A user can set a.dj

an activation com rgqud IS ge rape]dotql & User ysin user | {Sgaﬂa élcﬁg ofa t trol
Status register 1o D Or T By pushing B FelVEAFBERON (0877 T thehagigte control,
the ingfahesiutRagsniiglisatiyad of dieesteemmand interactive graphics stream
and the configurations of a reproducing apparatus described above, a
[0083kprédusing amethath remed hdisrg divaryepticd imeanafde ding o nfcsariion -
embotfith 8w herdeseibed R4S ,Fth(é%n-]a%ﬂquli%t@lr_gcél%vﬁ%ﬂﬁéll_%ﬁ"ga%%ﬁbe

method of reproducing a storage medium on which an’interactive
contregledh AREb S PRGSO AR AL ESRAREALS BRAMBEERACH spivRAkd St of
displdpetdntidhe [Q068) Refafring:to ddferd@sancutenaative graphics stream is

read from a storage medium storing normal interactive graphics streams,
{oosﬁndéﬂé@ﬂdd@rm ﬂ%iﬂﬁsbﬁ%&%ﬁm i'h krsﬁﬁd _ b%@ﬁrﬂ%%ﬁﬁ&%?%@i&&%a%ve

read interactive graphics stream is checked in operation . The type o
oraPHY S S e ST SR LS RS BRSE e Sh BRI SodlgPy oo stream
so thahthelbutited Hitlewsilengprasraes wheam Ysel aonaraldn @ reoivantaphics

stream, the decoded interactive graphics stream is blended with video
[0085¢atandand aﬁsiptamrﬁmaasbi@strahm @esigai&t@ﬂfti maeréme\@p_e mﬁam_éerBB clnfigured
by comgﬂ@%ocﬂﬁgré%%ﬂg%&%@?écﬁyg Fggﬁi@snsﬁ@'a%% '?@tngeﬁgﬁ@%%eor _(t:IHapters of

Y

raphiCs stream, the decoded interactive graphics stream is blended wi
AV diie (RIS ARRISINFIRAGIADEECTR BREYREfigrf fnsHoastlPiaBRatomERlatRe to
actorsggesarateorinediaserrid spetatipldBibos [ROS0RIGeti8iisanedatmitbdled in

~ mutti QSRR SU ARG, G RIF RS 55,04 reproducing the on-demand
interactive graphics stream illustrated in FIG. 18. [0081] Referring to FIG.

ooas] % [ decoded nternetivs graphics streamis an o demand ooq
teractive graphics stream, a disp flag flag indicating’ whether the

configsingeivRmi@naterHesvendnagRieRHbRRs iof (b ecrls gpaH®d Wiha sopserigen
methd@adifky ah dPlRyaE SIS BeGistgFdphics 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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operation 1902. If a value of the disp flag flag is | 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 O in operation
1904, nothing is displayed on the screen, and even if an activation
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 0, nothing is displayed on the
screen, and if an activation command is generated by the user using a
user interface such as a remote control, the initial menu page is displayed
on the screen. [0083] By using an on-demand interactive graphics stream
according to described embodiments of the present invention, the
on-demand interactive graphics stream can be controlled so that it is
displayed on and disappears from a screen at designated times or
displayed on the screen only if a user generates a command. [0084]
According to the described embodiments of the present invention, an
interactive 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
CLAIRg 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

m%%é'tqs claimed is:

1. An interactive graphics decoder, comprising:

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

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

an object buffer which receives the butfon image object data;

a composition buffer which receives the button configuration information; and

a graphics controller which builds an image to be displayed using data stored in the

object buffer and the composition buffer and transmits the determined image from the object

buffer to a graphics plane.
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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 . An interactive graphics
decoder, comprising: a stream graphics processor which decodes a
received interactive graphic stream and transmits button image object
data and button configuration information after the decoding; a coding

dat2. buff@heHistotemgatanity Itoresram ithie tadtiresgraphica simanyipfics data
herHEDiAARIES B NeLAClVe 9 ARNGS SHERRLIOASUR AN UARNICS 1 v and |
v e_proclessor; an gbjgct buf?gr Wﬁlgcﬁr rec%éf‘ves ﬂgbbuattongﬁn%%’gé f‘g%g? é?g? g|s
receikginBBSition buffer which receives the button configuration information;
andtegiaphicsuontaienabits baioisdagrdpagedabeidisnlry@tHsing graphics
reafitfd Sered.Indhe ; ect buffer and the composition buffer and transmits
° reathe d‘gﬁtermaneﬁmg%% from the object buffer to a graphics plane. 19 2.
The decoder of claim 1 , wherein the built image includes first graphics
daga whandhrinieractiveigraphiassstieas s pentfieikipariRe abutton state
n regBNANN. SRTMBN s, feraiuad, ARSI, e Bl mage includes
second graphics data when the interactive grap%lcs Btfeam is not of the
first type. 3. 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. 20
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