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video stream 102, an audio stream 104, a presentation graphics stream 106
BAGISGHOUN® Sabifitts INVMENNGeractive graphics stream 108 to provide a
buttons for interaction with a user. The interactive graphics
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showing the structure of a dis ag@(get included in the interactive graphics
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The "intelagiten sishlaseisiet$as to provide graphics elements such as a
button corresponding to a command. A palette definition segment (PDS) 220
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stream.

[0004] Referring to FIG. 1, a main stream 110 of multimedia pictures is formed by
multiplexing a video stream 102, an audio stream 104, a presentation graphics stream 106 to
provide subtitles, and an interactive graphics stream 108 to provide a menu containing buttons
for interaction with a user. The interactive graphics stream 108 includes a plurality of segments.

[0005] FIG. 2 is a diagram showing the structure of a display set included in the interactive
graphics stream 108.

[0006] Referring to FIG. 2, the interactive graphics stream 108 is formed with a plurality of
display sets, each of which includes a plurality of segments. Each of the segments forming the
display set will now be explained. An interactive composition segment (ICS) 210 defines display
information of an "interactive display" in the interactive graphics stream 108. The "interactive
display" is used to provide graphics elements such as a button corresponding to a command. A
palette definition segment (PDS) 220 is used to define a palette which provides output colors or
degrees of transparency that should be applied to pixel values in a graphics plane in relation to



degrees of transparency that should be applied to pixel values in a graphics

plane in relation to 1 the interactive graphics stream 108. There can be a

plurality of object definition segments (ODS) 230-1 through 230-n, which are

actual graphics data in the interactive graphics stream 108. An end segment
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SUMMARY AT [BdEdj\‘XEM&% to an aspect of the present invention, there is

provided an information storage medium including: AV data; presentation
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ommand to change the reproducing state of a and/or the
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corresponding to the AV data; and interactive graphics data including menu data, wherein the
interactive graphics data further includes a reproducing state change navigation command to

change the reproducing state of the AV data and/or the presentation graphics data.

[0011] The interactive graphics data may include at least one display set formed with a
plurality of segments, the segments may include an interactive composition segment including
composition information of the menu data, and the interactive composition segment may include
the reproducing state change navigation command. The reproducing state change navigation
command may be executed before the menu is displayed.

[0012] A user command corresponding to the interactive graphics data may control the
reproducing state of the AV data and/or the presentation graphics data.

[0013] According to another aspect of the present invention, there is provided a method of
reproducing interactive graphics data including menu data, the method comprising: receiving a



reproducing state of the AV data and/or the presentation graphics data.
[0013] According to another aspect of the present invention, there is provided
a method of reproducing interactive graphics data including menu data, the
method comprising: receiving a 2 reproduction command of the interactive
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grapﬁfé‘sogg%nying drawings of which: FIG. 1 is a diagram showing a variety of
streams being multiplexed into a main stream; FIG. 2 is a diagram showing

i ' iteractive graphics stream; FIG. 3is a
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interactive graphics stream, which is designed, to.implement a menu; FIG.
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presentation engine is actjve; _ , . . .
FIG. 1 1s a diagram showing a variety of streams being multiplexed into a main stream;

FIG. 2 is a diagram showing the structure of a display set in an interactive graphics
stream;

FIG. 3 is a diagram showing the structure of an interactive composition segment (ICS) in
an interactive graphics stream, which is designed to implement a menu;

FIG. 4 is a diagram illustrating a valid display period of a pop-up menu;
FIG. 5 is a diagram illustrating a valid display period of an always-on menu;

FIG. 6 is a diagram showing states that an AV presentation can have when a
presentation engine is active;

FIG. 7 is a diagram showing the structure of an ICS to which a pre-command block is
added, according to an embodiment of the present invention that implements a temporary stop
function. The pre-command block is added when a pop-up menu is prepared so that the
reproducing state of AV data can be controlled;

FIG. 8 is a diagram showing the structure of an ICS to which a “Still" command is
allocated in a menu screen, according to another embodiment of the present invention that
implements a temporary stop function; and



FIG. 7 is a diagram showing the structure of an ICS to which a pre-command
block is added, according to an embodiment of the present invention that
implements a temporary stop function. The pre-command block is added
when a pop-up menu is prepared so that the reproducing state of AV data
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play period of a pop-up menu Oop-up menu IS not
p d pn the. screen even when ROl int.a (5r ich AV data is
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tart of new epoch of IC(]SJ the op up menu is only displayed on the
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AV dga s ppmsycedrraasbes th & elesersadimptiyetistammeiil S ofdRpoetiSErcofdGh (start of
new @pﬁ&‘?’ﬂof%@?eaﬂlﬂﬁrﬂérﬁ%]@fb@heﬁhﬂ%ﬁ%@ﬁﬁpﬁé@r@tﬁe@é‘r’é@ﬁ%éﬁ abRn to
peration suc E r at, point, of .
whrcgoa}nusoeé ?Beratt:%%rso%ff[gcat e SHe R % Tff) onr5 r a user to select to display the
menu, is selected The term’ epoch will be explained later. The menu disappears in response
to a user operation such as "PopUp_off()" or at a time point of composition_time_out_pts of the
ICS. The term composition_time_out_pts describes the end time of the interactive display in an
epoch. Atthe end time, the interactive display is no longer valid and consequently shall no
longer be displayed. Accordingly, the interval indicated by reference number 410, from the PTS
time point of the ICS to the time point of composition_time_out_pts, is the valid display period of
the pop-up menu, and the time a menu screen is actually displayed on the screen, between

PopUp_on() and PopUp_off() within the valid display period, is an interactive display period.

[0021] Here, the interactive display period is a valid interval in which the pop-up menu can be
displayed, that is, an interval where user operations of PopUp_on() and PopUp_off() by the user
can be applied. The interactive display period is an interval in which the menu is actually
displayed on the screen.



ICS. The term composition_time_out_pts describes the end time of the

interactive display in an epoch. At the end time, the interactive display is no

longer valid and consequently shall no longer be displayed. Accordingly, the

interval indicated by reference number 410, from the PTS time point of the
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continuously in an object buffer in an interactive graphics decoder. [0023
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decoding time stamp (DTS) time contained in the PES packet, and output of
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[0026) MpPiEnthéireeraaliicintstifel @ siec ofdaddatahneetome P2 FIGf Epo¢h Start of ICS,

oe 000 06 IR R O K

I _ a’becomes the PTS of Epoch Start of
compestiondiffie: PRSP IHRC 2y 8 AIWRSP IS BRM ARAPBRAIALIGEEH AN at
Accaiingiyetipinteovat iipatstidny refeesrmeat nptsbef thtd| @BthieeaWaysrerpoiktmi the ICS
and HiSRBRAX SEMIIN&IERbKition_time_out pts, is the valid display period of the always-on
menu, and the valid display period is the same as the interactive display period when the menu

is actually displayed on the screen.

[0027] As described above with reference to FIGS. 4 and 5, there is a difference between the
pop-up menu and the always-on menu in that the pop-up menu is displayed on the screen
within a valid display period in an epoch set by a user operation, while the always-on menu is
displayed automatically at the PTS time point of the ICS. Each of these menus is displayed
together with reproduction of AV data. Usually, even when a menu is displayed, the
reproduction of AV data continues. Accordingly, a menu box is displayed during reproduction of
AV data, and if a user performs menu navigation during reproduction of AV data, the scenes
cannot be viewed correctly because of the part hidden by the menu box, or movie scenes that
are playing during the menu navigation can be missed.



Accordingly, the interval indicated by reference number 510, from the PTS

time point of the ICS and to the time point of composition_time_out_pts, is

the valid display period of the always-on menu, and the valid display period

is the same as the interactive display period when the menu is actually
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the navigation system, stop [0030] Accordingly, in the present invention, a
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[0032] Referring to FIG. 7, it can be seen that a pre-command block is added to a page
structure data area. The pre-command block contains navigation commands that should be
executed before the page structure data containing the pre-command block are displayed on the
screen. If a manufacturer wants the reproduction of AV data to be continued when a pop-up
menu page defined by the ICS is executed by a user, the manufacturer can choose not to
include a "Still" command in the pre-command block. Also, if the designer wants the
reproduction of AV data to stop temporarily, the manufacturer can include a "Still" command in
the pre-command block so that reproduction of AV data can be temporarily stopped before the
menu page is displayed.

[0033] FIG. 8 is a diagram showing the structure of an ICS to which a “Still" command is
allocated in a menu screen, according to another embodiment of the present invention that
implements a temporary stop function.



stopped. [0031] FIG. 7 is a diagram showing the structure of an ICS to which
a pre-command block is added, according to an embodiment of the present
invention which implements a temporary stop function. The pre-command
block is added when a pop-up menu is prepared so that the reproducing
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stopped before the menu page is displayed. [0033] FIG. 8 is a diagram
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to "Still", when a pop-Up menu or an always-on menu IS execute
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according to an embodiment of the present invention is provided. In an
[0038] Upon reaching the PTS time, corresponding to the start of screen output of the

interactive graphics stream, the composition buffer 912 controls a graphics controller 914 such
that images to be output on the current screen are determined and transmitted from the object
buffer 910 to a graphics plane 916, and color information is transmitted to a color look-up table
918 to form an interactive graphics stream on the screen. Also, the graphics controller 914
receives an input from the user and changes the button state in response to position movement
of or selection of a button, and indicates the result on the screen output.

[0039] Meanwhile, the embodiments of the interactive graphics stream reproduction method
described above can be written as a computer program. Codes and code segments forming the
programs can be easily inferred by a computer programmer in the field. The program may be
stored in an information storage medium, and read and executed by a computer such that the
method is implemented. Examples of the information storage medium include magnetic storage
media, optical recording media, and storage media such as carrier waves.

[0040] The embodiments presented in this description should be considered in a descriptive
sense only, and not for purposes of limitation. Therefore, the scope of the invention is defined



MPEG-2 TS packet, which is a main stream read out from a storage medium,

only an interactive graphics stream is selectively taken and transferred to a

transport buffer 904, and then transmitted to an interactive graphics decoder.

In a coded data buffer 906, data to be decoded is stored. In a stream
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enalye HiAABH IS QhRIEPISRIBRIAIB Ok G PTR0TBRING rRPERFHAiga QY data

whegrapidos strepraducdbe screen. Also, the graphics controller 914 receives an
input from the user and changes the button state in response to position

[0042I0vERNBBL P DfReiaabotivkatb it prddnticrdasdn e 4es BkanIhenscapan

descHbEH Gt WQ&%W%@EY%LBI eH‘Sy‘?H&‘%@bdéé%]% i Ghang el %ﬁﬂ‘@e%’ ?r%@%se made in

stream reproducti ethod descri above can be writtert as a computer

thesg RmRAMMEB IRy By e diBg e NS RINEPIAR 2pFotitiahtd el he scope of

whicimieriefiney & coengaites prabiizemrequivaidrasiield. The program may be stored
in an information storage medium, and read and executed by a computer
such that the method is implemented. Examples of the information storage
medium include magnetic storage media, optical recording media, and
storage media such as carrier waves. [0040] The embodiments presented in
this description should be considered in a descriptive sense only, and not for
purposes of limitation. Therefore, the scope of the invention is defined 7 not
by the detailed description of the invention but by the appended claims, and
all differences within the scope will be construed as being included in the
present invention. [0041] According to the present invention as described
above, the method capable of controlling the state of AV presentation, that
is, the state of a presentation engine, when a pop- up menu or an always-on
menu is displayed, is provided. Accordingly, the present invention enables a
manufacturer or a user to maintain or temporarily stop the reproduction of AV
data when a menu is reproduced.



[0042] 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. 8 CLAIMS What is claimed is: 1. An information
CLA#Wvage medium comprising: AV data; presentation graphics data including
su%Hgtinformatigri18porresponding to the AV data; and interactive graphics

data iKelg w?émrﬁenu data; wherein the interactive graphics data further

includes anrepreesing siaiededrpRarimayigaiisngommand to change the
rep,&\)fjé"a(ig'-g state of the AV data and/or the presentation graphics data. 2.

The'information storage medium of claim 1, wherein the interactive graphics
dateressmipiegraphicstaisdisioiag seblideridarmancs prirasbpoisadmentdV data;

and the segments include an interactive composition segment including

Co%l?&%i&%%g%émﬁé@&gm BdM rmeq%t a@qd the interactive composition

segment inclides the reproducing state change navigation command. 3. The
infOtRRABEGIPRIB NIRRT HDREMVESS AisiIadefipstiaie change
navightog eonaviyatittncbanya dimel repecch ctingcs taddartt lecAkh data isndisp idnggutedentation
graphfe@ Wyfgrmation storage medium of claim 1, wherein the reproducing state
change navigation command changes the reproducing state of the AV data
and/or the presentation graphics data to a Still state. 5. The information

_st;)gag?_ %H%&ﬁ%‘%ﬁé@ﬁ%@%rrﬁ%ﬁ@M%ﬁ%féfﬂﬁ‘ﬁl@?ﬁ%r@ﬂﬁﬁ%ﬂﬁﬂvéqg&%\@é /hics data
Interactyve apnic a controls the reproaucin ate o e ata and/or

Com o B AR § SRS LB D AFSHATIoN SEG0 Rl FeCb it poluce an
intergcliyiret@impriitigs reaniafh il dgheprspasiioaphtriitatignseate o meru Aatazaad the
interaBi/erchigpossen tRipRegt anlicr saia toprodtilisgadtate change navigation command.

3. The information storage medium of claim 2, wherein the reproducing state
change navigation command is executed before the menu is displayed.

4, The information storage medium of claim 1, wherein the reproducing state
change navigation command changes the reproducing state of the AV data and/or the
presentation graphics data to a Still state.

5. The information storage medium of claim 1, wherein a user command
corresponding to the interactive graphics data controls the reproducing state of the AV data
and/or the presentation graphics data.

6. The information storage medium of claim 5, wherein the user command changes

the reproducing state of the AV data and/or the presentation graphics data to a Still state.

7. A method of reproducing interactive graphics data including menu data, the
method comprising:

receiving a reproduction command of the interactive graphics data during reproduction of
AV data; and



7. A method of reproducing interactive graphics data including menu data,
the method comprising: receiving a reproduction command of the interactive
graphics data during reproduction of AV data; and 9 changing a reproducing
state of the AV data. 8. The method of claim 7, wherein a reproducing state

ch pavigation .c ngl in the interactive graphics data, to
ch%ﬁgggﬁg I%?Jé 0883%@92%%5 8P fﬂ%%\?ed%éta is performed before changing
the reproducing state of the AV data. 9. The method of claim 8, wherein the
repgoducingstatehcesfgtaimavigatioreicamspestiliting staemhachorehvgmeihe

comrﬁgﬁegﬁﬁmge%t%qgimgrﬁc\(i\%?a %é&&é}%%%@%%%%&'Eié‘ﬂe%f the AV

wherein the interactive graphics data comprises at least one display set
datarls, RSP IRET L FRNAARAEY B8R PR LER AR RBIAY R interactive

composition segment including composition information of the menu data,

and the IMerRRIMAoSAMRGHIO WHRIBIHINEHIE8SIHE SRREQHAFIRG RidiSation
miaanae navigation o pandylelnemathod of Cf"ﬁamng*\%r%%@ﬁ tat
€0 Ehaaﬁﬁ.sna GRG0, G AR S PRIING G SRl (R £ SRR g YL R 1R Sata

containing a user interaction command to change the reproducing state of
the1BYV dataeliethoe siethipd S fvihaiinl thahieradtiib e uphids iRCt®Nprises at least

one { Hga&acl e gﬁp&&gwggﬁa@%ﬁﬁg WdRiQiIR AgR USRS At
reproducing apparatus comprising: an object buffér to receive interactive _

comppshiei SREIME LU ARG RBRASHR AN iRAFhiIES BitrdiRiAtG b HiFNeractive

compegitaiusapnstatactites theespeddntergstate gnapbecsaligatiovhereimahd.
interactive graphics data includes a reproducing state change navigation
command_to changeﬁa rep_roducin% state of AV data and/or presentation

graphics data MM e SR AW BILLIRE LoA0HI NP IRPTRRMGRG FLate of the AV
datagnepicies dispaymg présescatal eastaotiegdispsay istarfotoedanithangivratiangé the
repr&QEMREatthsT 8RIALALSINClude an interactive composition segment
including composition information of menu data, and the interactive
12. The method of claim 11, wherein the user interaction command changes the

reproducing state of the AV data to a Still state.

13. A reproducing apparatus comprising:

an object buffer to receive interactive graphics data comprising menu data; and

a graphics controller to control a reproducing state of the received interactive graphics
data;

wherein the interactive graphics data includes a reproducing state change navigation
command to change a reproducing state of AV data and/or presentation graphics data.

14. The apparatus of claim 13, wherein the interactive graphics data comprises at
least one display set formed with a plurality of segments, the segments include an interactive
composition segment including composition information of menu data, and the interactive

composition segment includes the reproducing state change navigation command.

15. The apparatus of claim 13, wherein a user command corresponding to the
interactive graphics data controls the reproducing state of the AV data and/or the presentation
graphics data.
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composition segment includes the reproducing state change navigation
command. 15. The apparatus of claim 13, wherein a user command
corresponding to the interactive graphics data controls the reproducing state
of the AV data and/or the presentation graphics data. 10 16. The apparatus
of claim 13, further comprising: a coded data buffer to store and transmit

coded interactive graphics data; a stream graphics processor to decode the
cod®d dath&rRPRARLHIPOHRIT Hath BRONECBPTRBIE user interaction images
to thelgje clalfeife atudstoo® apbisiiembuibeetorecattisegraplistidata;

infoy@Ation Kaph e REATLIARRIGH LIRS 5580 -t HE L SHERR ShiL Bt of one
the interactive ﬂgraphlcs data. 17. The aprg%ratus of claim 16, further

Or MOSGHARS A FIApINEIRR IR RP R ALY P%he composition buffer such
thad icnagpesito houties jtayet iseccdetersaiine dréorchatorsfrotethérotie dine avbpiits

procBeé& iodaRERIndER i 3RkHGE SARE AllerdarRi\Ra A i @sthfrom a user and
changes states of the one or more user interaction images, indicating the

changed state on the screen output. 18. An information storage medium
corhprisinghiédrarales igmis Batarihegimg iiaghical user interface data

to laegktﬁﬂdd@ddﬁﬁfoli@t@fcﬁﬁt@léwﬂ?&r@@dh@@fﬁiphiﬁ_affésgﬁdﬁtﬂfégﬁﬁa@ﬁbﬁtéﬁbe
. S I | ommand to change a
dlspfré§/§|% é(?e 8&?&%&8&’&@%&?& ﬁ%&%ﬁﬁ&eﬁﬂ%}} rg@&%hﬁ%rc 9

ucing state o data. tion stordge medium of claim

18 WDRERBiNthe ARPICRIERING LRafecoMaR gl MWD RIMAAP e sersides of the
one tomotfecugeapiterattise indgeta deditatian thittei gheagpe e @l tanyewten detpoe.

20. A method of reproducing interactive graphics data comprising data

correspondiné?n to a %Eaphical user jnterface to be used in user interaction, the

metfod cOMEHEIMPAIRRSIAYG e ELFRER Y interface while reproducing
AVinletactyrigrhapingindptarephatiogiogshite obdnénaistddiy tebeiviseyan user
interg@fidmand through the graphical user interface.
wherein the graphical user interface data is used to select a reproducing state change

navigation command to change a reproducing state of AV data.

19. The information storage medium of claim 18, wherein the reproducing state
change navigation command is selected from the graphical user interface data through a
peripheral computer device.

20. A method of reproducing interactive graphics data comprising data corresponding
to a graphical user interface to be used in user interaction, the method comprising:

displaying the graphical user interface while reproducing AV data; and

changing a reproducing state of the AV data by receiving a command through the
graphical user interface.

21. A method of reproducing AV data, the method comprising:

reproducing interactive graphics data having at least one interactive composition
segment;

wherein the at least one interactive composition segment comprises a pre-command
block including one or more navigation commands that are executed before displaying a
graphical user interface corresponding to the interactive graphics data.
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21. A method of reproducing AV data, the method comprising: reproducing

interactive graphics data having at least one interactive composition

segment; wherein the at least one interactive composition segment

comprises a pre-command block including one or more navigation

commands that are executed before displaying a graphical user interface

corresponding to the interactive graphics data. 11 22. The method of claim

21 2gherelftBgRot eheirtng bIvbR G PR SES-8oEyRANA RS A6 TRTRIiRSifR command
to testpprmidy reprotheaiay adubiafy thetA\bdinsedispalispipiheygrepdiasthioskeuser interface.

interface. 23. The method of claim 21, wherein a Still navigation command

changes a state of reproducing the AV data from Play to Still in response to

a pop-up MENTIPSH %Ilﬁ)é&/@-%ﬂ WSTE R Y| SRR SRR R ges a state of
reprodprodLitie M datategrthielandchSidl doneppsinsg: talisplayingreegraphicediwsys-on menu
bein%&@(é@ﬁ%&long with the AV data; and temporarily stopping the reproducing of

the AV data by selecting a corresponding command through the graphical

user interface. 25. The method of claim 24, wherein the corresponding

codfmandAsnetBaf ebrapiafidring RY.idatd e Relpasc0aw iR grraphical user

inteyitgrgying a grepmeane:oimiacdaiomaaiainteeaBtdaeomandand is selected

thr?&ggo?alﬁwtﬁgpmn@%gr%pé%lc%%eéfimgc&%cgaé?by selecting a corresponding

command through the graphical user interface.

25. The method of claim 24, wherein the corresponding command is a Still command
selected by a user through the graphical user interface.

26. The method of claim 25, wherein the Still command is selected through a button
in the graphical user interface.
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