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BACKGROUND OF THE INVENTION 1. Field of the Invention [0002] The
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refereaodrded 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

BACHSREAIA recerdetimasiorayge medium. [0005] Referring to FIG. 1, ina
storage medium storing a multimedia image, a video stream 102, an
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reproducing AV data from a storage medium 200 in which the AV data
110 BecviptiedolHORO] Referring to FIG. 2, a reproducing apparatus for

reproducing a multimedia image
[0003]  To reproduce a multimedia image, audio-visual (AV) data of the multimedia image,

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

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

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

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

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

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



reads navigation data, as described above, and obtains control
information required for reproducing the AV data 110. For 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,
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based on a user's selection such as of a subtitle_on/off status and a mute.
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be inconvenienced. BRIEF SUMMARY
[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



2 [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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a desonﬁaqgm?nqd_interactive_graphic structure different from the structure of
e second graphics data. The on_demand_interactive_graphic structure

may _include information regarding an initial menu page indicating that the
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command is generated by the user. Each menu page may include
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a single stream, or the first graphics data and second graphics data be
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the video data and recorded in a single stream, and object data, which is

[co1Tgsedhy tihe firspaiaphiesAaimave an on_demand_interactive_graphic structure
different from the structure of the second graphics data. The on_demand_interactive_graphic
structure may include information regarding an initial menu page indicating that the first graphics
data is decoded and ready to be displayed and information regarding at least one menu page to
be displayed when an activation command is generated by the user. Each menu page may
include information for displaying'at least one button and information regarding a command to

be performed when the user selects the button.

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

data and recorded in a single stream.

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



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
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[0021displdyreabppartiestasisivitiie cdoen stasch idtde nugiadinribd dedeleddintgo data and

the dEHAMNGH &R s AREh oA 8PRBF Al hadRraiRfaranhiemARlRd RIRLEIRBhIcs

dE_:.C(:N_{hre decoded graphics data when an activation command is generated by
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[Oozzhroxﬁ&éﬁrﬁi?ﬂéw%ﬁéﬁ?%ﬁ@iH@F&H‘%ﬁ‘f@%ﬁ&‘fﬁi&“@ﬁaﬁ}ﬁ@s‘%ﬁ&ﬁ’ﬂﬁ%oﬁ‘ﬁ%?mdUC*“Q

meth@lmﬁ@emmﬁﬁiumg istolwdmgigr@adi BEpeing mmdﬁ@a@tagmpsi&rwmfﬂmplaymg a

menu 06 SINTBA eI Dy gﬂ%%%déﬁﬁaﬂ}%é%%@t%@ YR RUUEH R ERL method
determining a type of the read interactive graphics stream, and blendin

IncludRdesedine e riteiectRie Grap A Y Sthasin e vlaerdad erapiics retsr outputting the
decodis playihigthiatblehde dlattiattian desigradd & gererbehbihthe esededoutputting the

decod@,&egﬁl?ﬁhfﬁsgfé‘t%@?ﬁ ﬁggdaﬂg@édqiwmal interactive graphics stream and

displaying the blended data when an activation command is received

henp the . decoded interactive graphics stream is an. on-demand .
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interactive graphics stream with video data and one of disptaying the blended data at a
designated time when the decoded interactive graphics stream is a normal interactive graphics
stream and displaying the blended data when an activation command is received when the

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

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

which receives the button configuration information; and a graphics controller which builds an



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 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
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[oo23e gessrintionMish follovs and o iy RAaNELEBe AvioMESERmMABENtion will be set

descriptign, or may be learned by pragctice of the, invention. BRIE -
forth S RIDR GO I B RO CE b2 T TGP el pdgintion o
may g pamedragesctterd ihednimtianill become apparent and more readily

appreciated from the following description of the embodiments, taken in

BRIEEODESCHRIPTNIR the BldEcdpmpanyit@drawings of which: FIG. 1 is a view of
conventional AV data recorded in a storage medium; FIG. 2 is a view of a
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graphics stream is reproduced; FIGS. 5A and 5B illustrate operations
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medidnMBERRPAdigsriminatingan on-demand interactive graphics stream
according to an embodiment of the p,rﬁél%;{t_inventi n from a normal
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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;



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
preleritdilustiedes #IGSfiauration o alRlgkenstaisirdigiaivecprgigdgformation
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and interactive graphics stream illustrated in FIG. 18 is recorded. DETAILED
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on wl'lnrgzigg%atlalr;[%énweaﬁmg%%%levrgsggpmgs%Et?esaenqtilm\slggt%%qh FIG. 18 is recorded.

DETAILED DESCRIPTION OF EMBODIMENTS

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

explain the present invention by referring to the figures.

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

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

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

embodiment of the present invention.

[0030] Referring to FIG. 3, an interactive graphics stream is divided into units of epochs

according to how a decoder operates. Information for reproducing a button on a menu screen



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. [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
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C) display set mcludlng data that must be
{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



changed among interactive graphics in a previous display set, i.e., only

data to be updated. As 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
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comgpiarsaligprinsicating how a reproducing apparatus responds to a user
operation. The composition segment can be realized With an interactive
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hich is a packet unit of an MPEG-2 transport streant evan
gfapfa?épﬁgyageﬂ?sovta@hwa@i At igRIeNPHE ndiEaBY W%H&Bﬂ‘ﬁ?@%ﬁéa”y output
at thestegipnddekS)rircivdadf théha s BSeand vadisplaytansatsereenwts@een can be

activRESSSIAHAD SiMS IRJICRIRA MeaieRaRataR e wAMRAR IRY: AL s A%

output finish time when the output of the relevant display set is complete 1S

ete y a co S|t|on time. out field val e rec rded in th
[Oil,?.ﬂ,;S ?;ngreefd re, ac orJn np q a t-Btt §|P66r§3%% vg n?o[[b(f&?n gemand

ICa ng a ata ruc ure O compo
tnterm&t@mwvswéemeﬁ@éw@@m;ﬁni@@@re@ﬁm@rmg@@jé@@hytnép@cndm aafunction of

the ir@eamr@miﬂmmwm%rwm &Eﬁ.@b@&wé@mm iSrEﬁ&iQBfﬁ‘ﬁkna{é from the
gtlon is erformﬁ in reslg%p§et ? to, and t e lnt(%ract{ aP

on- derF ractive agrra ICs strearn define (51 res nven C{nﬁ te actlve graphics
stream disappe rom the screen a esigha e output finish'time

streafp@iditd by @Qﬁﬂﬂ@?ﬂdﬁ%@g@@ﬂ_@@@ﬂ@hﬁé@ﬁ%%ﬁ@%ﬁéf@ﬁ:ﬁ%ﬂm

graphics stream is output using only a designated time, a menu screen is
[003a)ncanditronakly iotspativat drepldes igreteddidigpeyed drithescsendbesinsnated time

and o\%aebgat@ Zhatis e m%mmﬁ%erbﬁam@ah@mgﬂge%@% e HBGHE R ive

when the yser wants it to, not just when a user wants it to. [0035]
graphidieTEraTa, 'R s aNsy wmﬁ%amm LGN FUUARBA [sgenerated by a

user aftedelhtiatalis decoded and ready to be cutput, and performs a designated operation in
response to an input 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



interactive graphics stream activated by a user's command is defined by
expanding a function of 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

arapliefedipamd e rpiyaaditngs Aakexish &b Shefstiviiggreateaanserom the user

is igromedhe other hand, the on-demand interactive graphics stream is
displayed on a screen only when an activation command is generated by

[ooaegeuquts%ftar 3l dalesis SecndfthatdiieRah PP pEIRE naNGREEXMSAveen a

nated operation in res?onse to an m({)ut from the user, That is, as in

nomg ISR HERILTR 8 RBHIIS stredlil A tRESPRBR RS TR deRbiss stream
(FIG Y Ephicsjemanr igractve g agiies bbj dotspseminbistmittions can first be
displayed at a time designated by the PTS. However, in the on-demand

[oosémtera@iwﬁwazfaéti@saatb@amn&ﬁada@ﬁwmnateﬂéﬁﬂkaa/g@md@etﬁé‘a@ﬂe,

reproﬂuce%S Iigcgﬁaur‘?‘l(r:"wr I{EPME ﬁ Cﬂ%rlnﬁr"!g?%?eF%qu SO a[quoge‘.? latlr%athes g%%"ﬁl{ lexed in AV data.
Interactive graphics stream the composm Ime_out p S indica ep

EaChtﬁﬁWﬁfkﬁ%b@tﬁfﬁ@tﬁﬁe@ﬁ@m‘%ﬁﬂf Qﬁ%lﬁ?@ﬂ’@ﬁ%@%@@ﬁaﬂ@@@@%ﬂglﬁp aPTS
includbe ﬁ%ﬂﬂﬂ&aﬂcbnﬂi@f acibey gEaphieresterBY, d€ navigate or select buttons displayed

th Bgﬁltl&ﬂ t| ut pts.in tes,a ti Ic} % late the
on g R e SR e TR BBl E e
activation command is generatedb the user %%erthe output finish time,

[0044];, & Ih &G BEMYI Nt IdRYRRRY %h%ét@ ArecPHHoLL R taeegg dom @
selectrot gristtamy wmpmmanmwmmwmdf@m thifersisr cisigedred as to be

suitathfi3BlHe GefbcadY %&d&@@r@mﬁw%ma&w @wﬁ@m@a@hn operation

aCCO% ifference between a norrEaI |r1ter ﬁ‘lgF é B&H am (FI?f Pﬁ?ﬁf N hen
R SraY PRL PR R 7R rﬁ%%‘%?‘? ABNE'EB)PAEES 8n

the cembantimesigoédHe thespetifinritions[0088INFG! 1 mmeé@e@ath@rplemon of the

AV deRenNoIMBLIpTEFRETY BrataphissosiiRAMitSe '8 QIMCOtn R BERFNG R ractive
FIG. 4, normal mtEractlve(gé (fhl S streamﬁé% ée%mulg Iexed |n V data.
I

9raphics i RTORSROPRRL SRRV gSorReS GRPETEY te screen, and
AV dajeredivateddrdihg mmwm@@dsnlmm tﬁfea?ﬂEsWdlémdles@thQﬂ@md when

the c@ﬁsﬁsﬁ&a@s@ég@é&r@r ﬁ%&ﬁb%ﬁ@ﬁ%@iﬁpiﬁ&%nﬁﬁamt&f%@@ té\sﬁ@nsﬂéngacaﬁon of
e A T B M oh R o PO oo
buttofrisningintained until the output finish time (composmon tlme 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



selected state to an unselected state, an output image of the button is
changed so as to be 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
generafipde roubistsFasfethe yrerpammand cavc gregives sttearnelessnidubeadisplayed on

the séRASNAGyBLdREreReHEGHedARvAisaRPeaisirmms herRaesipastto R VreatBut_pts) is
reacting A By dhe Jove. commpneLis dispiayel o he screet e o¥ifhiish time

n "the comman sSsigne ( e SpecC utton 1s nho
is reagcbptnhsise i aravenechnotheoidoatibnisit titne. ANnerafaraha esanmasiyation

comniiffinRein dha:rpedE o isliomisParenaRAoal output state of each button
is maintained until the output finish time (composition time out_pts) is

[oodl]zggﬁg%,wt%égdto"‘m%”é%,ea%%RHttﬁié‘@&H@%@SPA@R&SHFBB%Q‘%%MBWin FiG. 4,

specific button disappears from the streen. That is, a norma
an eppRBeRtive GRAPRTLYS LratniiR REIIR{IE5RSS 3eHbereRtdesighar B Bidieniay set.
In thisnskw/nca sesigvated atatipud finish tfeadiscceachedeithednenerathe subsequent ICS

of the HETASINS JLRRNES FLRAAiSPRREALS AT NERETESAREAAN FRESom pbts) has
and 5B illustrate operations when an on-demand interactive graEh

been gprehied i RiSIBURINAP ERRARINGY R5vhie R BaiRRshiromies
if an davemioncdfd) Refanmiegtes b ebAedbydemsandfiatéiactitpug faptidsne is
reaCh%g,e%?é"fe%qgﬂﬂk%%é%gtyeﬁgﬂgﬁa'lgw&%gg%}ﬁ)@'ﬁlm%? Mimﬁ@%ﬂ@e display
graphics stream, is decoded, the on-demand intéractive graphics stream °
durafwgwgaaﬁrtseae Zbat i RS PRI SheaBIRERg Tﬁfé’r‘&%‘ﬁi\?g“ijrﬁ&ﬁ&?“* finish time is
ignorstream is ready to be activated, a relevant button is displayed on a screen
only if a user's command is 9 generated, in which case, a user command

[00444an hz@h dessived -aE]B@dEQﬁ\@D&QHHM\ ri]digmam@gaﬁpﬁme SEERAN AHEAPRAALS)

... from the screen when an output finish time (compgsition _timeout_pts), |

er R s AR HELAH & LF iR AP B Can R s ence

betwapie hatpi fingsmsrisehig faadistpngetitbriarepdarreraivagsemtinghby a user's

activdii®e cdiarsiars, BdIseiemetivatiRncareryaithiectivach atanihe asdpitated time in
finish time is ignored. [0043] Referring to F|G. 5B, as with th

e LR AL iroare Dhonrei e el e iRl o bpes

of intesaptiveagsapbiersitorsae ifeadded iie §agt Jais Yrugtreransprayssetionregiging the

two tGRSSISHcRalvelpNantdat@ma. buffer of a decoder is deleted when the
subsequent ICS

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

aphics
. However, even

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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bf the ES display set is reached, even if an output finish time

(composition_time_out_pts) has 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
[0046domi&iTd Pédbivedrafierltheretepuntitiist tinediist igathet). JDGddAnAsating an on-

demARBAINSEAO VSRR QRLiemand it %QH%HM?Q@@!@{?Q%% RFERRbN from a

?T;eractlve graphics stream have a identical or similar data structure.
norma ANRGSHYS aiRBPERE % veen the two streams is that the displaying of a
button on a screen is determined by a user's activation command in the

[00473n-dRahaimigritefaety Sy risHIGs aweanhichaasmetiasigaaredniivddn ahe

segm@armbmt@@can@vgmphmagear@earhaﬁﬂa,yﬂéx&wIemrmaﬂ@nri‘@@ segment type. In
cr mlnat two t of mteractl I stream is adde i
FIG. ésjda:?mégdata s u%siu\rvg %ﬁﬁrﬁ Sheed I}or gallfazé:?ngggﬁ1 WO Caé% SFin gtfhggfiv In the first

me’fh@q*aﬁwl@@@ﬁ@afmgpfo‘mtgp%aﬁmb@nﬁfma@cbfta%@nwmingtﬂn@twe graphics
strea@y@enanehinteCEtMEs Hapa ea e dianantbe- ﬂ@tﬁmﬁbilﬂﬁéfaﬁm’@graphics stream

type (IRRNERR TUB /R A QA Tl ARDKS B LT the two

etwo streams by using a segmen of an con

types phifgtinefiue GT%‘?%EW%E%@Q@QWlﬁg'@ﬁ%ﬁ@ﬁﬁyﬂé‘eﬂ@l@l types of

interdtied GRaghired sheirath A e wihashef stisetiipinating the two streams by
defining an On-demand-ICS structure as a new structure of the

[oo4s§r|n daemanglioteractye SiaRgs SKea-HANBa A FiGFniRAiHY QUM 8Cmand

ustrate a method (the first method ofdlscrlmlnatln an on- demand

’”teraﬁt%?é%ﬁ%‘@sréﬁﬁ?dg LA RSN S TR T é’h‘? BFR"piRGL PN from a
normgnirdatictivieqgrephine sinedinteractive graphics stream. [0047] Referring to
FIGS. 6A and 6B, a graphics, segment structure includes a segment

[0049GlesEigton @D FITCh iaﬂude@rwwe%wmé@&@érmt@a@mg@ns have the
same sg SFg §1 gr’a&wglg%{gﬁglse f tl'%?l SaWJ‘iﬁ @Se%%gg] %%HXQ etr];? kvrg types of

can i cate are rst’method, the segment_ty
‘”temG?D\@éHﬁprB'é’ﬁéﬁﬁéﬂ'%aEﬁhf{ﬁé't"ﬁ‘ﬂ%‘ﬁ’ﬁaﬁﬁéé?adﬁ%.t%%p 702, That i, 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
strlucture, 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



stream type (Normal_ICS) 606 has a value 0x18 and an on-demand

interactive graphics stream 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
activitterag tive graphidpstreain actar dintpte enbthdiseayeddifeenbobthdemand
interRIERENBHE RSO &teg{éﬁa&m@a&&w@raﬁnmféﬁ%zﬁ% dA8hh an nth menu

Referring to FIG. 7, on-demand and normal interactive graphics streams
pageheﬁ?é?*ﬂHBeg%hﬁ’%g%ﬂ% BRSNS ERTNELH BRIRA YRR RN Al fdeast one
buttoaectrrdimstiyed, dive duvontiype Srobrimiécadtide e hicst stseeansrardl be performed if
the bg{gbq{l@gé%gggsmg an ICS_type field 702. That is, the ICS_type field is

efined so that, if a value of ICS -type is 0, ICS- type indicates a normal
ter ctl raphics strea |fav ue ofI eis 1, ICS t
10053 R i AV E G e OB g embodiments
of thalmgﬂmémaemmdasah@mﬁquem@dwf@m%mnmf@tmm@mdmmws supporting
the oHIRAEHYG-HARRIRS FHEAM seeaRdNGdRIRRAS: BRRIRANLATHEBresent invention
wll bgg en&)m(i/ennon from a normal interactive graphics stream. [0051]
! feHingto FIG. 8, a newly defined an On_demand_ICS structure is

shown. Unlike the first and second methods |n.wh|ch the same structure
[0054% |\ SnSrednireradiast dippramstf irpird Ui ehapRadaWRE Tl Shfepseveing an on-
demagraphicscsire araphicefinesm 802l ikeratstdiratine of therprasaht invention.

interactive graphics stream, the On-demand-ICS structure, the new

[oosatruwr@rﬁ»ﬁéhg pl@@fﬂﬁﬂd&fﬁ&f@@@%@r@@h@%@mm stefinesRRERY hparatus

be conf| t|o b operation such as an initi e a
oo B BT FBPR ST ot Rt S PGP orse
medlgmph@ét@eamﬁa%@e@@ﬁé@rdﬁmwﬁ%rc@ﬂ?o d Pl @ivintecepiveharagkies stream is
se!ecﬁmmmwfg@tr@hgﬁm bafe diapiavestadtRidibe we-ReshRide graphics
teg%tlve graphics stream is activated by the user, i.e., a first menu page
ﬁrough an nth menu page. Each menu page to be dlsplayed can include
reproduction information of at least one button to be displayed and

[005QJominARITIFERRINE SARRIRSARRP IR &t BpBra i AGIVE L Rl G FMtisdemporarily

storediritomdgisgleéstetuffer 912 and then transmitted to a stream graphics processor 914.

deco

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

12



0053] On the basis of an on-demand interactive graphics stream

according to embodiments 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
samegsafbicssteamSheeptioingscygmbotimentsief greppiessiitinveni®fhe same buffer

of the[%ggggeﬁg%rggght nI%'F‘c'iGaQ, 'Qﬁﬁf%ﬁgvo% %%(B(ﬁllﬁ?aﬂﬁ?q‘%%\%l ra(i)gffflcs stream and

reproducing apparatus according’to an embodiment of the présen

the ofdamAnA isiersiire Aorbiaa sEerM e axsoraie triefiahiis fsiadey 10 at a given
time. pRiekds jdantifies (DY fitier98Rcandonly srciiecantiegoaphies strea.is
selectively transmitted to a transport buffer 904 and decoded by the

[Oosﬁgéerﬁ@ivﬁ)%aaoﬁﬁ GerAR P A0 PARRINY hedrirrasiive SHARIIAS an on-demand

. xcoder 910, the interactive graphics stream is temporarily storedin a

Interag g ARiir bR RN FRHh RIERPEaeBk BLIRe HgsAtgnvention.
processor 914. After the interactive graphics stream is decoded by the

[005%re AtnfgfiHpKhiIES FrotBs3HPdusingaRPHiakidecenfistr e e od dh shileiepto

interaafveljegithcdfer &b sandh uier eentigwation nfpspatoBtisathenssited in

sepa%%eab%?r‘%‘{pr%'rtﬁ%He%“.ff%hc?\%& Argraphics contolier 220, BUIAS OUIDYL - s stored in
Images for recened o Jecq data with reference 1o relevant con iguration

a norpgb mafiineid aramd s ane Mialersrmand AleRGiNR e pRiNes e aTHASiered in an

on-demhdhe osedaniifiescly a2 T Sharfiptissiattitipae of imaridgraciidphics streams

can s%ﬁﬂ%‘%%%aﬁé‘?%%ttﬂebg%@i% fopuoller a0 %%SF%% .%?e?é‘clw(?rg?tﬁ\ RE stream is

_ displayed on a screen and transmits the determined image
inpUt BhfedlBkRUB P61 B NG PRE HIter a5TAIFOTRD IR fRIAitEe dNidh BYEsis or when an
on-dePrdpdimiiiaceiergnaeaite siealoritoakupitabita(Givhibry 33 ractoitingtioe graphics

strea@?&rslgfﬁlﬁg@ﬁi@& i H%qu%%rj png}ﬁorgqlgy 9%%8%9&%@' ﬂgti ng;éq .%%q’eééfo However,

e graphics controller 920 may change a button state according to a

when g e s ef Bt rBEPhiRY sEpamssts snuanaoiisrayghamgiscreen, it
may dbibeagulirtatactasbient euipet el Piartitated!y, Ritd. Hiapiviscaldl adlkrmation to a

screeﬂiégﬁﬁ UI%EST{ %%H%‘&iﬁ&&ﬂ&ﬁé@%e?&@@L&%_?H&Fbﬂ%ft @%WmﬁlFlG. 10, the

Interactive graphics stream and an on-demand interactive graphics stream

reprogiueing @RPR LS CHUFEIGIRTMSHS 8ifedT & ik SRR Mg gteractive
graphifraphiesrstiethen srudentiaa e biifféegrayfiike stezodér B4 0 @pthamd thie respective

cuLTBeRi? M ARE-2LdDe fapmal Wigkastive graphics stream and

[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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the on-demand interactive graphics stream can exist in the buffer of the
decoder 910 at a given 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
AV dafaitEathiters itidgiaprfdiostraigne aRl apndaumdipnitdartstintiisgecorded in the AV
data @raphicp atieabARES4PRUIA isepaNiatedbutrEinemMetes, iﬁélb@ﬁtﬁh 'Ehﬂtt[iﬁst using
the sgﬂgrgf%g]%l %]‘c%r%%wec é%%hlc g]%%ﬂcg {Sc;[%g J)r;]l n%t@ﬁ llll 0 ma n re}f:orded in

e on- and ineractive grap iCs Blream I8 stored
the AYslafamiBribicasmeRRgeaREE IOt reNEFERM: CERD MRS Ay RRSHPY separateiy
recorintgraeiivejepiaiics streams can simultaneously exist in buffers. In this
case, when a normal interactive graphics stream is input in a state where

[00623" OfeRBAdNENRCHYE, QE@HB&%@H@%%%%%é'ﬂw%rl?HﬁF‘éra%\‘/léh&rﬁiﬂ%S stream

on-demand interactive graphics stream is input in a state where a ngrmal

an UGPSRV LR S "SR BAH P B SR AL RS R GREE AGRRSRF BPLCUIPLting the
on-dedeputietatocttya gl iaveststisamresed. ddmee eeromingridiaestedstyodeatibn command
will baigEaRHug graphics streams are simultaneously displayed on a screen, it

may not be clear which object a user operation is related to, and adapting

olo tlon en co nfiguration can be oblem t|c herefor
0 S A 48 QA e T R SRS A0t LIk

'nfom\@&mu@aaé@fﬁﬂ@wnuﬁt?%@@a@m@ﬁ&rﬁ@mﬁ%ﬂ&éﬂ@é@@ﬁ@ﬁwmgﬂ@aﬁﬁtw present

inventl@.on-demand interactive graphics stream to be output and the
respective CULT block for the interactive graphics stream. [0060] FIG. 11

[0064]lUSHRIES AR INAECIN e QEghIEs s‘in%@%&‘& 24 i) AVhIRRAGEIRING R ive
an embodiment of the present invention. ;;{Referngpto FIG. 11, FIG

gfaphﬁ&%ﬁmé’%lrhga%‘é’%‘hté’réGBFﬂW?ﬁdd%rrﬁQdﬁ ‘?ﬁ‘t‘& BiiaPgiETeaa R ki eproduced
later iamesercied elbh il Singleti\hdamtzerF$Ge tdBdsinavtS-hidagieaitiRed ofligerefore, even

whenQ%Fﬂébdm%r@@é‘\ﬁ%ﬁﬁﬁ@@i’&%ﬁ&a%ﬁrﬁ‘ofﬁwrﬁ@gd&ﬁéﬁ@|?e£t¥rl@@taaﬂz|%ractwe

0P ALV AL et SO AP P 1 2 0 LB i forin fo

the PBCtypes of interactive graphics streams are mixed and recorded in single
AV data and on-demand interactive graphics streams are separated from
[0065he aikerepidiniagashaienes dagdpdningitistlavrmefeirtogttivel Graphids, stream and

onade%gﬁg dﬁmgﬁ\ﬂ?eaé? gE ﬁﬁ%t%%ﬁ E?%H%%B’HQ&%H%H%%%JQ%&% number

recor e AV data Is reterred to. However, w
recorggd 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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13 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& Qﬁﬁvﬁﬁéﬂomaﬁtm@%ﬁ%ﬁwh%l@?@‘éﬁuﬁtial menu
ess of oul dgu ing the oq and mterac(tjlvet ra hICS stream
a user tha deqwcﬁ

age on t%e scre n-de hlc eam is ready to
Pag screen accor ing ?O a user S acC |vat|on comman SCI‘I%GCE Y

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
displdTHH IREAA IMAge 5. FeMRATASIV SRR Fadd&siariad AINSIAE H{Sractwe

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
intera@fivél %@H@é@ﬁé@ﬁfﬁlﬁl gepRhEs F&B}EQEB ShaviC I hdsrge Hé@ei&ﬁ@tetmﬂarmation

regargnac[; %norﬁig re%r%ﬁemcgé rlg\‘r.-‘.]‘:sl rea %drlégg%é% ?nnaoﬂgﬁl Oa'C? rMmation
phics stream

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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flag is set to 0. [0066] Also, in an on-demand interactive graphics stream,

a disp flag flag is defined to indicate whether the stream is to be

displayed on a screen. In FIG. 12, the disp flag flag is 14 recorded in bit3lI

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
[0078hat tHE- ok dlkwieaiesi nteraetiaod Fapioiiy strecammizne dya ot vitin g ctivatede ifand
interdb® dligk: JrgflaeclssgtHaAtdhe yenigsucing apparatus does not display

an interactive graphics on the screen. [0067] On the other hand, when the
o074} 5P HBRIRG & ?—‘?étjzp ANE AL ARSI G REARBICR I Sa 12

ready to be activated, that is, when the on- demand r%erac ve g¥ap ICS
repro%%‘&%%%é&?W%%@Wﬁ@étﬁﬁmewmﬁﬁm@%ﬂwbmr@@m is ready
to beswmmln@htmi@eacdls@w.wdé@a@fe@m mﬁéeoareehwaqmﬁﬁé%iﬁm graphics
streaflf %C%%%JP%‘BS 4 (fﬁl Q?ia ﬂ\de Igﬁeéa%t%ed |9[ef%c o %tlrae% h%ﬁ rkrté:aem s displayed on a

method, the reproducing apparatus’is configured-su
Scree@eﬁwzﬁaﬁﬁﬁeﬁ%ﬁdw&%@m@@tf@mm@acﬁo@@awﬁ@ﬁ%@pﬁ@ﬁ\fmmﬁwe user is ready

to be cotemend|istgeneiedrhyistetseid ptfshrecord mathotdhe, oo dusiaged, an
actlvﬁl%ﬂaé&%aau%%aﬂgéﬁ%ef}s%ﬁé‘ éﬂ%‘Fé&‘eoPa %%”&%”9 .r'@é%%ﬁt'\{ﬁ%%a&ﬂh& an on-

stream is not activated an User's command is ignore

demage iRl vB P RS Fa0 b thiGE‘tPBtlW9§ﬁ§fé§ésééﬁﬁ§@iél’ﬁﬁ1%ﬁﬁe screen.
player status register recording information regarding an interactive

[007 Qraphics sti@aanddobr dimyvtdisuiatistrtesabadivrgittoobthalyre séatdisp_flag flag for

the cOAVEOHRRNREIPIENG 9iGrebRtér s PIRAVFIRIRD PR Al COoRHguaf ],

record two types of interactive graphics streams in separate PSRs is

[OOTﬁhO\ﬁ%th%'t% ﬁ@a‘?g at)ﬁéﬂ QI}%@QE@QB éjtlpog‘l‘al?g aa a%%t ?eractive

I’aphICS stream Is recor N a ormatlon regar
grap%ﬁ QBRTMIF tRePdet\R g rapricy Q?%%%&T%WIMW&QUWW on a
screefOR6@rifngral GSr tya’etlﬁkem#ﬂdrﬁatﬁsmdn@dfm@gfﬁﬁiﬁ&ﬁtﬁtﬁalfﬁMQQCﬁrt[@wactrvated.

If an é%inéﬁé\%‘%Bn{rﬂgﬂ&%%Q%m%%fﬁ‘ fas 6 'ms& cjreea%mgs [eeordled  the

he PSR 0O, and if the ICS ty icates n on-demand Interactive
user, g iiShinenstRagR '?rﬁl?ﬂﬁé(ﬁﬁﬁ'?é@%ﬁﬁrﬁﬁ’ihe on-demand interactive
graphics stream is separately recorded in the PSR 11. Accordingly, unlike
[0074he RetsfiduedddmGHORNvhan e dsmiiag Saqisaerd 11a@ foe dutietmienvgrage is not
displdfed &PBOEFLREIaRtIVMBe on-demand interaciive graphics stream is decoded and
ready to be activated. However, when an activation command for the on-demand interactive
graphics stream is generated by the user, a reproducing apparatus can be configured so that

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

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

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

the PSR 11. 15 [0070] FIG. 14 illustrates a process of handling a
[007@bmim&nd fde acehatingadiagiatesiznemotereetivel drelpdiing atreden for turning an

outpa@a@m&ﬁdde»hamre@&%]d%ﬁfﬁféwr&ﬁl@ﬁéfﬂ Weer 2B RAEHVAURD flag flag of a
ate b aus é oducing apparatus determines
R

statu ﬁa@tﬁe g QHahl e ¢s stream is ready to be
activated in an mteractlve graphics decoder, and if the on-demand
[0077hterRitiie Graihntdhedatmsqaieaalorsiss AAVHEMAME iBierasivaspPhics stream

and tifexatiie-gershics ﬁétﬁam¢mgll§ﬂbayﬁdﬂl?b§czﬂﬁé?%ﬁoaef®b@pﬁ)@ﬁli@ method
iye rom, t is ready to
acco’fﬁﬁe*éoe@ﬁ ﬁ%ﬂ@éﬁ%%’é%?ﬁ?ﬁié&.ci%éer%”%g;ﬁ%eams &1 ready to
ted, an ctlva omm nd from the user ISI
10073 oEREE Ay 16 L9 AR HHROT A ST e gtorage medium
on wfynbamm@tm:@mm@msﬂmexustw@@gﬂ@e@@mm soremoféR] of the present

inveriifgS. 15A and 15B show display statuses according to values of a
disp_flag flag for the configurations of player status registers shown in

[OO?JIG%&&W %’I ée ?BegHYI% ra["gg d3q] % ggrg’tll%é%@(?eélé A ol gesto‘?‘aglsprmdlum

IS S ttO 1, if an on- eman ractive graphICS stream Is
stor:r@éwa@é 'am%aa;gfapﬁ@%étwatﬁa el ﬁ@ﬁiﬁ@?ﬂﬁ“ﬁﬁﬁ@r@@@[ﬂmﬁﬁt?ams in
opera@neenopformingaa temthiab e sicd strama inth sarbuergsppiiteSIBEAM TRe type of

the db3A9Yq %%?a%ﬁ\)ﬁ‘i%ﬂhséfsasﬂ@acrﬂ“é%ﬂgc %‘i‘?ﬁ‘ﬁﬂ&é%ﬁ%@@ 4PMEM coded

Interactive graphics stream Is generate € user, a first menu page Is
interagiés Ayaening fieeaerieh ”WWA]%?&FWﬁ@W!@ %‘%Wﬂ@rﬂﬂ@‘éﬁgﬂrﬁ%@dwe
graptiagdssezeh i Detitednifitl vitouw pageibdigilagieptaye dwadthatsciesiyeaten time in

operdl 5'391 888d SFHR0gdnsa E%GHY&QIMB?&%E%%MM %CQH' %ﬂ GQQSF%"‘HY&BCQ%

activated. However, when an activation command he on-demand

graprll?ﬁe%(@ﬁ% tb?affﬁﬁ‘é@é’tr‘@@ﬁ?‘i%@eﬁ@?&i@ﬂ%?%‘ﬁQéﬁ',‘%%W&‘dD‘élﬁ'&eo data and

displaearatis saedeconfiguradisaithatothe activagae ctadrbaadiseidgnopedativn 1810.
the first menu page is displayed on the screen. [0075] FIG. 16 illustrates a

[008G3YStETE MEMY DI SKARR AWCHISt ARRALAIMS the\WRIcBR SN HiOMFARY 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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turning an output of an on-demand interactive graphics stream onloff 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
operaiiap iz, g atirriiataor reajidtsrigrotedringie atihe 4952 flavefidhasah hés not
showahaFged Iﬂﬂ&@\kﬁ@é dﬂﬁé&ﬁﬁa whichds @@J'%ﬂmﬁgﬁéﬁi%@d}?&ﬂin lrﬁe screen, and if

FIG. 2 sc em {?% Ho_l\gram of a remote c ntrol |nc
uto

OO 6
N a5 lEon f%r%nrﬁlnng AR Oufput of an oh-demand m?Sré’&Fvé‘%eréﬁﬁ.c% ?réeéﬂ?fe control,
the indiflofiepurasiedaiseteaadisy thag@egrof a status register to 0 or 1 by
pushing a relevant button. [0077] On the basis of the data configurations
[008%f aBpnsitenzanthidtenactivetgraphicgrativiasstansthecoadifigusadionsinia
b
emb SRIAAUEHG ARRRAHIR ARREHIDRA RQKE, & ERIBAGINGABHIAC d@%&gﬁ%e

to an embodiment of the present invention will now b

contridiedesortaal i1 9spiavie\ferAItCifaBRZRIS AR AREReBaliRTanRiRg thnes o
displstetagetimeadiean anywhiclsangateratitve gnaplied.stream is recorded
according to an embodiment of the present invention. [0079] Referring to

[0084y1G A«B&oﬂhijﬁ@ iaetiua aad @%@E@rﬁ%ﬁ s8R BRBASIRRIRANSHiNBractive
stormghnorm%lu pteractlve % reams, and/qr on- demand interactjve
ration @OEZ”

graphécs S as n.can be lﬁjllégrgg 8 S”ék%uv énbe(&gﬁyggqraphlcs stream

ics streams in"opé

S0 th%‘t?b@lﬁﬂ@@ﬁ%dl@@dﬁﬁ@@pér@ﬁ@ﬁ%@'ﬂ?ﬁﬁ@?ﬂﬁ@%@m@%@@@dﬁd@mractlve
graphics stream is checked in operation 1806. If the decoded interactive

[0085frapkics strédenaistisengmapbicinract wperapridSetieaiey it aeaadedcde configured

by colMGIAGY RrSAR i SiteAM iR Riends graﬁﬁ%ydﬁaﬁg%@@ddﬁd%%%?erepters of

screen at a designated time in operation 1808. If the decoded interactive

AV dafg IRES G '&SE’E‘?‘%Hfd’é'ﬁ%{ﬁooﬁﬁemﬁléx?ﬁéb'?ﬁ&@'&réﬁﬂﬁ"ﬁ@” related to
actorgleciostessneopetiies gaapsiosotitrg fuvaitobteaxisithyithctitaivi cheead atal adel! in

mu[tnrﬁé?ﬁ’é% QQJQ%?%?S\HQ%'Y |faa[§g}ctlvatlon command is generated by a
' user in operation 1810. [0080] FIG. 19 is a detailed flowchart illustrating

he process of r roduc demand interactiv |cs tre
S il R B R e e e
configrtiegh e frappitessarding o Kie Sutiemahibeimeteerantiphpiifts awpagmriven
methé disipdlag dagdndinatimgrahirthgrahiecerteemand interactive

[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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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 | 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 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 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

CLAIMS

Whatis claimed is:

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

reading an interactive graphics stream from the storage medium;

decoding the read interactive graphics stream;

determining a type of the read interactive graphics stream; and
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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 method

of reproducing an interactive graphics stream from a storage medium,

comprising: reading an interactive graphics stream from the storage

medantindideatiaergeinteiacie cienbisy rishiosvireddas deteranidionpaf displaying
the M@é@f @aearaa@dagﬁﬁ%\aeng{@m@ﬁ t%%%&bo@adnl&é&ﬁMm%H&d&F@éiﬁ% a

ctlve raphics st eam with yideo one, of laying the
G R e e e R A e e e
comirpaa s feeeivrstimagintes slewedagtiphisstistr gaanicristhemtaisra the dierzted
interS@iWRaMARR astiyation command is received when the decoded
interactive graphics stream is an on-demand interactive graphics stream.
2. The method of claim 1 , wherein, when the decoded interactive
graghics $treamttischef claideantidrabravier eagtticdestiotaracthe graphics stream

is anbiﬁftﬂziﬁ‘ﬁiH]BQH%QI%%’[[%@%@%ﬂ@gﬁméﬂgﬁﬁﬁmﬂgﬁther the
on- deénandénter Ct|¥| ﬁ(%ra hl?és strg {n is, to be displ g/ed from a player
staAPSNELS erpdla}glafl/ lél S r 6?%3(5\ &graaﬂ dnﬁ%&?gvg ﬁ;@phlcs stream is
to bedirptaved initalenavarsdefus idiséting that the on-demand interactive

gr@mﬁré%.ﬁyaaﬁ@msare@dy e %}:Wﬁé@daéaw@m@gv@wréeakl IPREF menu page
n activation command is recelved

to a er co W en
indic g e g S o e e Mo b e
comam@mwm@@am@c@mﬂmﬁg@ flagr fragnivandewbad smkaivaifferentnmand is

recelIMIAR et MaS: Be THRNMRSAAGASSIaIM 2, Wherein, when an activation

commant s ecelved from, 2 user INGITAcE suchasremata contol the
iniffaMehd page’s disp aye g llag second value

different from the f[rst value.

3. The method of claim 2, wherein, when an activation command is received from

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

4, The method of claim .1, wherein the determining includes analyzing a

segment_type field of an ICS.

5. The method of claim 4, wherein the segment_type field indicates a segment

type and is located in a segment_descriptor field.
6. The method of claim 5, wherein the segment_type field is defined such that a
normnal interactive graphics stream type has a value 0x18 and an on-demand interactive

graphics stream type has a value 0x19.

7. The method of claim 1, wherein the normal interactive graphics stream and the

on-demand interactive graphics stream have the same structure.
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4. The method of claim 1, wherein the determining includes analyzing a
segment-type field of an ICS. 5. The method of claim 4, wherein the
segment-type field indicates a segment type and is located in a
segment-descriptor field. 6. The method of claim 5, wherein the segment
type field is defined such that a normal interactive graphics stream type
has a value 0x18 and an on-demand interactive graphics stream type has
a vaue 0X1® meteg aielabe bf athrren i deddnniengonaiadésteratyiieg an
ICS graeltier sireaamamd the on-demand interactive graphics stream have the
same structure. 20 8. The method of claim 1, wherein the determining
includes analyzing an ICS_type field of the ICS. 9. The method fo claim 8,
whePein tHE¢CR e fcligin Gefinberso thalCShbnafieigiredefites dypiesis when a

valud dirst galyig: & RaTRaldNISracibe ARSI S g RPN dACAe S RALMELA when a

vaI the first, an on-demand

f CS.ty d, I |ffer nt jr
vatug o I%g égr %gelgo% 9&%2 ue % ‘ﬁﬁ r%lé%ae&@glmtiractrve graphics

interactiv oS OLitaamaS |n |cate
Streé\‘ﬁh@rélﬁ"fﬁ@@etermmmg includes analyzmg a structure of the interactive
graphics stream. 1 1 . The method of claim 10, wherein a structure of the

normal in ractlv cs _stream and - -demand i te active

gm?f?c‘:s_ get]hream ﬁcﬁ{ %Hf’hé femod tﬁe 1? aim TN Hralpg estructure
of th@ﬂ@%%ﬁymm%ﬂve graphics stream defines flrst through nth

menu pages. 13. The method of claim 12, wherein at least one of the

- pages is itial, men e including an i aI button jndicatin )
thatfljre Q(Fﬁ em%%c? fe}aa'(r:n &Q g?a%hlcs c%rré‘agtmurelsod¥ec‘?o%ﬁ-fﬁ’ é]da 'Ragh§praphics
streag B@da%'ﬁl\?‘&’réﬂf’f‘a”fﬁ'd kerstivaampldicvpiisemdiferpages includes a button
to be displayed after the on-demand interactive graphics stream is

aCtlvlatedT%e method of claim 11, wherein the structure of the on-demand interactive

graphics stream defines first through nth menu pages.

13. The method of claim 12, wherein at least one of the menu pages is an initial
menu page including an initial button indicating that the on-demand interactive graphics stream
is decoded and is ready to be activated, and wherein another of the menu pages includes a

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