Description | NFORVATI ON STORAGE MEDI UM STORI NG GRAPHI C DATA AND
APPARATUS OF PROCESSI NG THE GRAPHI C DATA Technical Field [1] The
present invention relates to graphic data processing and nore
particularly, to an information storage nedi umincludi ng graphic data
havi ng presentation information, and an apparatus and nethod of
processi ng the graphic data. Background Art [2] Various data
conpression formats are used to transmt video and audi o data through
broadcasting or store the videg and audio data in a storage nmedi um
Anong the data conpression for rB&SCI‘Iptlml pi cture experts group
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[4] The present inventi rovides an information storage nme _
i ncl udi ng gr agsdiven welpdesttragraphéndaa. Hed draphic dataarouhitysqoimgrisds aitbitlegraplin

i ncl uded t hergi,And deiiggﬁgn%yﬁ,h@raaﬁffi ciency in graphic data processing
and an aﬁ)par atus and net hod of processi ngl_the
[3 The graphic data included in the MPEG-2

processing apparatus and output to a display screen. Together with the graphic data,

S is decoded in a graphic data

time information indicating when the graphic data is transmitted to a variety of buffers
disposed inside the graphic data processing apparatus and time information indicating
when the graphic data of a completely composed screen is output and stored in the in-
formation storage medium. Times indicated by the time information should be
properly set so that graphic data processing may be performed efficiently. Further, a
configuration of the buffers in the graphic data processing apparatus determines an
efficiency of the graphic data processing apparatus. A conventional graphic data
processing apparalus has a disadvantage in that the graphic data processing apparatus
cannot reuse a graphic object of which a graphic screen is composed, thereby dete-
riorating the efficiency in the graphic data processing.
Disclosure of Invention
Technical Solution

[4] The present invention provides an information storage medium including graphic

data that newly defines presentation information included therein to improve an

efficiency in graphic data processing and an apparatus and method of processing the



2 graphic data. Advantageous Effects [5] As described above, if
graphic data conposition informati on and presentation information are
used, a graphic object is reusable during graphic data processing.
Accordingly, a tine taken to process graphic data is reducible and
menory area may be saved. Description2of Drawings [6] FIG 1 is a
diagramillustrating a structure of MPEG 2 TS for graphic data
according to a first enbodi nent of the present invention; [7] HG 2
is a block di agra of an apparatus for processing graphic data
according to SR embodi nent of the present invention; [8] FIG 3
Is a diagramillustrating a thirAdesitagéomnESffectst he present invention

of the graphic data,. Fl 4A.1s a diaqramillustratin state in
whi ch ath Tat drasrapedtond e dlsR e dhatelrriin el arupedy
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[6] FIG. 1 is a diagram illustrating a structure of MPEG-2 TS for graphic data
according to a first embodiment of the present invention;
[7] FIG. 2 is a block diagram of an apparatus for processing graphic data according to a

sccond cmbodiment of the present invention;

[8] FIG. 3 is a diagram illustrating a third embodiment of the present invention of the
graphic data;

(9] FIG. 4A is a diagram illustrating a state in which a first display set having a page
composition segment (PCS) with a page_id=1 is stored in buffers;

[10] FIG. 4B is a diagram illustrating a state in which a second display set having the
PCS with the page id=2 is stored in the buffers;

[11] FIG. 4C is a diagram illustrating a state in which a third display set having the PCS
with the page_id=3 is stored in the buffers;

[12] FIG. 4D is a diagram illustrating a state in which a fourth display set having the
PCS with the page_id=4 is stored in the bullers;

[13] FIGS. 5A-D are diagrams illustrating a process of inputting and outputting data to
and from the buffers in accordance with a passage of time;

[14] FIG. 6 is a detailed block diagram of a second buffer;

[15] FIG. 7 is a flow chart illusirating a process of outputting graphic display data of a
completely composed screen to a display device;

[16] FIG. 8A is a flow chart illustrating a process of outputting a decoded graphic
object; and

[17] FIG. 8B is a flow chart illustrating a process of inputting the graphic objectto a
decoder.

Best Mode
[18] According to an aspect, an information storage medium is provided comprising:

graphic data; page composition information which describes a page composition of the
graphic data; and presentation information indicating when graphic screen data, which

is composed with reference to the page composition information of the graphic data, is



[12] FIG 4D is a diagramillustrating a state in which a fourth

di splay set having the PCS with the page id=4 is stored in the
buffers; [13] FIGS. 5A-D are diagrans illustrating a process of
inputting and outputting data to and fromthe buffers in accordance
with a passage of tinme; [14] FIG 6 i3 a detailed block diagramof a
second buffer; [15] FIG 7 is a flow chart illustrating a process of
out putting graphic display data of a conpletely conposed screen to a
di spl ay devi ce; l‘[&g}% FIG 8Ais a flowchart illustrating a process
of out putting®4 eRlYSF%Efhi ¢ object: and [17] FIG 8B is a flow
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segnent and the object disp ~Segnent are output to a di's »
devi ce. comprising: a page composilion segment which includes information on a composition

of a graphic screen and a first presentation time stamp value; an object display segment
which includes a graphic object of which the graphic screen is composed, information
about a size of the graphic object, and a second presentation time stamp value; and an
end segment which indicates an end of the display set, wherein a second presentation
time stamp value indicates when the graphic object is decoded and output.

[22] According to another aspect, an apparatus for processing graphic data is provided,
the apparatus comprising: a first buffer which distinguishes decoded graphic object
data by identifters of graphic objects and stores the distingnished graphic object data;
and a second buffer which receives a graphic object used in a screen composition
among the graphic object data stored in the first buffer and stores graphic screen in-
formation composed with reference to page composition information.

[23] According to still another aspect, an apparatus for processing graphic data is
provided, the apparatus comprising: a coded data buffer which receives and stores
coded graphic data and outputs the coded graphic data according to presentation in-
formation included in the graphic data; a decoder which decodes the coded graphic
dala; a page composition buffer which stores page composition information among the
decoded graphic data; a first buffer which stores objects of the decoded graphic data by

graphic object identifiers; a second buffer which receives a graphic object used in a



[21] According to another aspect, an information storage nmediumis
provi ded conprising graphic data having a structure thereof which

i ncludes a display set conprising: a page conposition segnent which

i ncludes information on a conposition of a graphic screen and a first
presentation time stanp val ue; an object display segnment which

i ncl udes a graphi c object of which the graphic screen is conposed,

i nformati on about a size of the graphic object, and a second
presentation tinme stanp val ue; and an end segnent which indicates an
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Ii ke el enent grdphic @@ pesdtssing Bfpaeitedhro®id Ge aibtle graphic data stream and the
navigation graphic data stream which are coded in a form of a motion picture experts
group (MPEG)-2 transport stream (TS) .
[29] FIG. [ is a diagram illustrating a structure of MPEG-2 TS for graphic data
according 1o a first embodiment of the present invention.
[30] Referring to FIG. 1, the graphic MPEG-2 TS includes a TS Packet header 110 and a
data packet 120. The data packet 120 represents subtitle graphic data and navigation



descri bed below to explain the present invention by referring to the
figures . [27] Graphic data, which is displayed together with video
data, is classified into subtitle graphic data and navi gation graphic
data. The subtitle graphic data is screen de- scription data, such as
superi nposed di al ogs, and the navigatson graphic data is graphic data
regardi ng menus, such as buttons used in navigating the video data.

[ 28] A subtitle graphic data stream and a navi gati on graphi c data
stream are processed by different gr gﬁlc data(groce33|ng appar at uses

in a video rePFRHE B B5HutE ISP bRk P02 trotgh flaphieh traeppr da@ssi ng
appar at uses ng@sampmﬁmnmiﬁ@ BitEdenon. The graphlc data processing
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or 120n[ 5 a9 T?]lél %cs 1291110 ud(Iechom?)ggt10%%}1gyr;[1at}og of lrllle ODSs 122a through 122n
displayed on one screen. That is, the PCS 121 includes position information indicating
where objects are displayed on the screcn and time information indicating when the
objects are output to a display device. The time information is called presentation time
stamp (PTS) information. Accordingly, the PCS 121 includes the PTS information. In
an apparatus for processing graphic data which will be described with reference to
FIG. 2, the PTS information indicates when graphic screen data, which is composed of
the ODSs 122a through 122n necessary (o compose one graphic screen, is output from
a second buffer 234 to the display device.

[33] The ODSs 122a through 122n include subtitle graphic object data and navigation
graphic object data, and may contain size information, such as a width and a height, or
color table information of a pertinent object. The size information and color table in-
formation will not be described in detail, but may be included in a separate segment of
the display set 120a, 120b ... or 120n. The ODSs 122a through 122n also include the
PTS information thercof. The PTS information of the ODS 122 through 122n indicates
when the ODSs 122a through 122n are stored in a first buffer 233 of the graphic data
processing apparatus 230. The END 123 indicates the cnd of onc display set 120a,
120b ... or 120n.

[34] Two types of presentation information exist. That is, when graphic data and page
composition information which defines a page composition of the graphic data, one
type of presentation information indicates when graphic screen data exist, which is
composed with reference to the page composition information of the graphic data, is
output to the display screen. The presentation information is recorded in the page
composition segment (PCS) 121 including the page composition information.

[35] When a graphic object of which the graphic data screen is composed, another type

of the presentation information indicates when the graphic object is decoded in a



di splay screen. Referring to FIG 1, the display set 120a, 120b ...
or 120n includes at | east two segnments. That is, one display set nust
i ncl ude a page conposition segnent (PCS) 121 and an end segnment END
123. An object display segnent (ODS) is optionally included in the

di splay set 120a, 120b ... or 120n, a;d a plurality of ODSs 122a
throtgh 122n may be included in the display set 120a, 120b ... or
120n, if necessary. Each of the different segnents will be explained

in detail hereinbel ow. % The PCS 121 includes conposition )
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present i nvemgublﬁ lhc graphic data proccssmg apparatus 230. Once the MPEG-2 TS packel is
input to the transport buffer 220, a header of the MPEG-2 TS packet and a header of a
PES packet are removed. Further, referring to FIG. 1, the header 110 of the MPEG-2
TS packet for the subtitle graphic data and navigation graphic data includes PTS in-
formation. Aflter the header of the MPEG-2 TS packel is removed, the PTS in-
formation indicates when the data packet 120, including of the display sets 120a, 120b
...and 120n shown in FIG. 1, is input to the coded data buffer 231.

[41] The coded data buller 231 receives the subtitle graphic data stream and the

navigation graphic data stream in a coded state and buffers the subtitie graphic data

stream and the navigation graphic data stream that are to be processed in the graphic



[37] The graphic data processing apparatus 230 includes a coded data
buf fer 231, a decoder 232, a first buffer 233, a sccond buffer 234, a
page conposition buffer 235 and an image controller 236. [38] The
subtitle graphic stream and the navigation graphic stream which are
stored in a formof an MPEG2 TS in the informati on storage nedi um
pass throtgh a read buffer (not shown) and a source de-packeti zer
(not shown) in which an arrival tine stanp (ATS) that had been added
to the MPEG 2 TS is renoved, and further, are input to a transport
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[ 46] The second buffer 234 stores data right before graphic screen
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to display the subtitle graphic data and the navigation graphic data
on the display device, is output. The data stored in the second
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until a2 subscquent mode conversion and stores the necessary objects in the first buffer
233. Therefore, there is no data in the second buffer 234,
[53] FIG. 4B is a diagram illustrating a state in which a second display set 325 through



9 330 having a PCS 325 with the page id=2 is stored in the buffers.
[54] Referring to FIG 3, the second display set 325 through 330
havi ng the PCS 325 with the page id=2 includes the PCS 325 and an END
330. The sccond display set 325 thrngh 330 includes the page
conposition information to display the objects of the first display
set 305 through 320 with the page id=1 stored in the first buffer 233
on the display screen. Accordingly, the PCS 325 with the page id=2
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buffers. [58
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graphi ¢ processing apparat’us out put’s s stored i'n the
second buf f eds, 2ilgBushghe page composition information of the PCS does not change, an updated

object is reflected on the display screen such that at a time indicated by PTS in-
formation of the pertinent PCS, graphic data, which is stored in the second buffer 234,

of a completely composed screen is output to the display device.

[57] FIG. 4D is a diagram illustrating a state in which a fourth display set 350 through
360 having a PCS 350 with the page_id=4 is stored in the buffers,
[58] Reflerring to FIG. 3, the fourth display set 350 through 360 having the PCS 350

with the page_id=4 includes the PCS 350 containing new page composition in-
formation, an ODS 355 with the object_id=3, and an END 360. After the graphic
processing apparatus 230 stores data corresponding to each segment in the first bufler
233, the second buffer 234, and the page composition buffer 235, the graphic

processing apparatus 230 outputs data, which is stored in the second buffer 235, of a



10 conpl etely conposed screen to the display device at a tine

i ndi cated by PTS information of the PCS 350 with the page id=4.

[59] FIGS. 5A-5D are diagrans illustrating a process of inputting and
outputting data to and fromthe buffers in accordance with a passage
of time. [613]Referring to FIG 5A-500 all of the PCS 305, ODS 310
and 315 and END 320 of the first display set 305 through 320 are
stored in the coded data buffer 231 at a tinme 510 indicated by PTS

i nformation |nclr dinan MPEG2 T hea er of a pertlnent acket,
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controls the first ransmt the | ect ‘necessar
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data buffer 231, and then decoded and stored in the first buffer 233 at the time 560
indicated by the PTS information of the ODS 315 with the object_id=2.

[62] All the PCS 325 and END 330 of the second display set 325 through 330 are stored
in the coded data buffer 231 at a time 530 indicated by PTS information included in a
header of the pertinent packet. The PCS 325 is decoded in the decoder 232 and stored
in the page composition buffer 235. The image controller 236 controls the first buffer
233 (o (ransmit the object necessary to compose the pertinent screen from the first
buffer 233 to the second buffer 234 based on the page composition information. A
time when the object stored in the first buffer 233 is transmitted to the second buffer
234 and the screen composition starts, is the same as a time indicated by the PTS in-
formalion of the ODS, which is stored last in the {irst bulfer 233.

[63] However, since the PCS 305 of the first display set 305 through 320 is a dummy
PCS with no page composition information, the ODS 315 with the object id=2, which
is stored last, is not transmitted (o the second buffer 234 at the time indicated by the
PTS information thereof, and not used in the screen composition. When the image

controller 236 uses the PCS information of the second display set 325 through 330



234 and the screen conposition starts, is the sane as a tine

i ndicated by the PTS information of the ODS, which is stored last in
the first buffer 233. [63] However, since the PCS 305 of the first
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At this time, the second buffer 234 maintains a display screcn output which is

composed based on the page composition information of the PCS 335 with the

page_id=3 until the time indicated by the PTS information of the PCS 350 with the



[67] FIG 6 is a detailed block diagram of the second buffer 234.

[68] Referring to FIG 6, the second buffer 234 includes the
preparing buffer 610 and the display buffer 620. The preparing buffer
610 is a nenory used in placing with reference to the page
conposition information, objects inpute fromthe first buffer 233 at
predeterm ned positions of the display screen. The display buffer 620
is a nmenory used in displaying data of the prepared display screen.

At atine |nd|categ by the PTS information of the PCS 305, 325, 335
and 350, operRBFHd: AAcordiigbpthe praprd iy ISyt Hapelules 2 arcaaringdu difes SLGgnd a
buffer 620 ards ﬁ&gﬁ@aaaﬁ“ﬂaﬁaunm the conpl etely conposed screen

is final out S evi ce further detai

with ret@jencepﬂé étséélc %Pl%lﬂ% Cg.@a"t/\?tfé eteﬁ%idg’é‘#‘éreﬁ%onposi tion is
conpl et g81wi t h ReféreingroddGt § tielvecdnd bofferaBi biludés thdpre 68y BRfer6i0 mdtthe
page id=2, Cod}%p?%rﬁb%ggro&b ci: P??Pgmgﬁ Ig#iter fLO 1g 4 Of FI in. pﬁ(}laﬂrégldﬁ'lt ored in

the display bu evirce Screen
conposi tion preirsede ﬂnerpagdﬂ@n‘{wspta‘rmfwgmmmf @J]ectslﬁpmvfrbm theefiretrbaaffes2380

the informtig regéte ngtlé%%f mctdigpfaggcr%%sgﬁééégs:p%yt et 626 idd ﬂ&ntgx?)

i ndi cated by t e PT for mation o the page 1
t he operati orfsedn dtaﬁhaylpg ey pli theyprepargdedispbay Gergerd At h mdiinslislategl by tefPaS 620

are_exchangedngHadliohdthe Plrs 3@9 r3tz§ na§ a@f 3§oh§pe§a%9ﬂst utttﬁrép%ﬁng?%fé hmévn

in FIG 4 are output to the display device 6 ta of th
fourth di spl &pd&sidisphy btltt?f&&% ﬁre%@ap&ed.aﬂ%eﬁta 9fdht wpéc‘r@baqmwgedoﬁﬁf%r
610 in a comrpﬂmmgt ﬁt@&dﬁk@ﬁ?ﬁt&i@fbf&@bove so as to be used in the

FIG .7
oper ati BfTof - o pitet atgritgrfefnts oGy Mad 2ot whenbiisieet etipesbapbsed
page to the ciosipleseyl wdhvefence[td fHe nhfnnmenafriheBCSSZ:lj)wlﬂgmapkg'eedﬂat ais
ecel ved. L BRERELHAD.RurBPSE £ RIS AL 80e) Y RLERLA A A e

describes A p
oper ati on 57@@tpugtoaﬁtﬂﬂltpl@de@emﬂ)aﬁaemouipom@onqmqgwemthmptemamgfb&ffemce

to the page %qm%fbr‘gﬂccé@ ﬁt&tﬂa%n&fmw@sgi n,tu ng%L%Js V\%HH%HME to

t he di splay screen accor presentation |

| ndi cates. wherdigaed bgrl%f’plﬁﬁtmg)ém@éﬁ O R COS38 with e regs it i appletigns of

screen. The presentiat batrcd Qfdﬁﬁédl%y'b%ft&e@@ra%f‘&dﬁdﬂ & H&0Bat the
conposition seg rrent i ncl udi n?f a e. conposition Information.

Further, if éOEfFIE‘JF off the seeqd Ryt eheydt i F&%{ LS ORI e digplgy dgyifed30

di splay scr e%ﬂd @eRR@st the Chur® daplas SMA3S(D1thE@f11€B@H§ﬁplﬁth ﬂ]b repirag@ittat i on

i nformation a respective one of th aphi ues, anong the
bl ur el oy of P et gy A deseriadabota of ode bl 93] B G e
is a flow chapmpeditianst rati ng an operation of outputting a decoded

ar aphi iogFS O0flris LSk il BN GRS, o b AR Bl Sl i "

a graphic data screen 1s erved e
decoded gr aphlcemgl@]eécftompssedmgﬁu@ thadtsplaﬂdﬂgcet o present ation

i nf or magnpn i ngl s&t e s‘é‘ﬂﬁ B tﬂttF ads ARbiefe@8h Bfdratoh sﬁl% ﬁ%%gorﬂﬁ&t%ﬂt put.

[ 74] FI 8B is a ustrating an operatid putting a
gr aphi ¢ obj eeltfowupwhwbé@fe@bcs a[pam]composyparoa thicampBig Tgla I%regqawgmnc,stcp

obj ect of Vm'ogé}a@ongiﬁgﬁ @r@hﬁ%&ﬁ@rpddtaswﬁimg&ﬁﬁosb@ witR Fedriifed to the
operation S82 1gra hic object is inpu he decoder B%Z to be

decoded accoCBMAYIHop infpPrmasnr ot theeraphi %%’ét"l‘@lﬁt tp H’t?l disglay sejesprsspreing
gr aphi ¢ obj egd preseniafipilinfdr@atdnevHi@Ga@edtesdqden the graphic screen data is output to

the display screen. The presentation information is recorded in a page composition
segment including the page composition information. Further, if a plurality of graphic
data values exists, a graphic display screen composition starts with reference to the
presentation information of a respective one of the graphic data values, among the
plurality of graphic data values, that was last input.

[(72] FIG. 8A is a flow chart illustrating an operation of outputting a decoded graphic



[76] In theory, assuming that a decoding time in the decoder 232 is
0, FIGS. 8A and 8B show that a tinme when the graphic object is input
to the decoder 232 is the sane as a tine when the graphic object is
output fromthe decoder 232. The presentation information is recorded
in an object display segnment having tfse graphic object. Thus,
according to the invention, if a plurality of graphic objects exist,
time val ues, respectively, indicated by presentation information of

t he graphic %qjjﬂects have a predeternmned tinme interval therebetween.
[77] This in %on may be enbodied in a general purpose digital
corr})uéI er[m% r ummiopigfataonmsgg,raagn@iwbyeat &f@mhtaeg’raphm{a%cﬁ&dis 'dﬁihposed is

i ncl udi ng but_not mted t stora ¢ storage
o & (o g - e bioaaenTees » e HRmiCoret § opibuliiehtaine fy B

r eadabl e nedlﬁnt@mrgnformmqauﬁg/@hcn thd graphic eijett Galecdded antlsonemt. (€. g. ,
transm ons r TIh I.ecor

medi um i}i)l ?ﬁgpeér Isl:%lvflé)l CM%PS'IHF i ﬁper 8%%& &Pﬁi a%‘? %hm %Cg%aog

to a netvvork deamrstored and executed as a corrputer readabl e code by

a di stripyt ed Clﬂ%g&hhdﬁ%s?ﬁ‘é Vg;&@m;ec Jr Gend Og&g;e}e%bm 5%@}@@{3' ment s

of the present ention een ovvn an SCri woul d be
appr eci at ed byceivedsie oauntiansi$ 2t thergsaphicrobieptzis inphitn fesicender 132 torbrle i n

this enbodi ”%Eodéﬂfa&@k&ngqg?%édtaﬁﬂn idf&mah&ﬁn&utmglﬂ%@ﬁle%%hﬁ.rabfe&ttls of
the invention, the_ sco is defined in"the clains and their

equi val ent s. mli‘ﬂ“tﬁh%ﬁ??g 9 2Ah apparatus for processing graphic dat a,

t he ﬁppg;fg@t us qgﬂiaéﬂyassg@mg thgtadgaoqﬁﬂgrt&ﬁe 1blrt]lfef(ﬁéod6f‘lih32hsﬁtmd'38$ﬁpﬂid@9t of
graphic data r.ede ned .tie such that t ecif renmaln
avai | abl e for éhafg b &88‘@?@? HEE B PPyt ?aﬂ‘&fogcr%% s Ahesapg

buf f er which tﬁmeowlm oy dhijeenisiondpot finait the dedoder 23R eThe prattat®h dned i n
e st i iblaoh NS AR, ikl Q) IR PRaRY AR 1y

di spl ayi ng the obj'ect 'onad para% us of
claiml, V\heraemdmg@tbﬁbynmwn sfwlemhiyqu euplig objectobiiwcimd \dbm,u et er .

3. The appar e
obj ect unti | %%1%{:21\«]9? I}Iglé'ﬁ)eg‘b% répré@@ﬁz!tfoh nnf&l%‘ﬁltlgﬁ bhe Q‘Hﬁﬂce&bj&ﬁsq{d@éa tpH:
determined time interval lherebetween

[77] This invention may be embodied in a general purpose digital computer by running a
program from a computer usable medium, including but not limited to, storage media
such as magnetic storage media (e.g., ROMs, floppy discs, hard discs, etc.), optically
readable media (e.g., CD-ROMs, DVDs, etc.), and carrier waves (e.g., transmissions
over the Internet), The computer readable recording medium may be dispersively
installed in a computer system connected to a network, and stored and executed as a
computer readable code by a distributed computing environment.

[78] Although a few embodiments of the present invention have been shown and
described, it would be apprecialed by those skilled in the art that changes may be made
in this embodiment 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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Claims

l. An apparatus for processing graphic data, the apparatus comprising:

a first buffer which stores object of graphic data for a predetermined time such
that the object remain available for use for the predetermined time; and

a second buffer which stores composition information for the object stored in
the first buffer, the composition information being used for displaying the object on a
display device.

2. The apparatus of claim 1, wherein the object is identified by an object

identifier.

3. The apparatus of claim 1, wherein the first buffer stores the object until
the first buffer is reset.



