t Description | NFORVMATI ON STORAGE MEDI UM STORI NG GRAPHI C DATA AND
APPARATUS AND METHOD 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 medi um i ncluding graphic
data having presentation in- formati oh, and an appar atus and net hod
of processing the graphic data. Background Art [2] Various data
conpression formats are used to transmt video and audi o data

t hrough broadcasting or store t Ldeq@: and audio data in a storage
medium Anong the data conpr esg‘%#lﬁjgﬁ’zﬁs notion picture experts
group (MPEG OR}MZQ r ) IMEEPq' AR OeL vi deo
and audi o da??l%y Vi B[:Ir%N: h§T\‘pg{e%%]%g audi o atgq;ntorgg;ckets
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i nfor mati on st or aBROEFESHINKs | (HHE t s RARIEIC dBAT Athe gr aphi c
data roughly conprises subtitle grg,@F[jHﬁ dzi]'t\ig and navi gati on graphic
data. [3] The graphic data include Fif}e EGZ TS is decoded in a
graphi c [tlat a pllegessitigcajraclatss gapticalatapuicessmgand rop myticskirlg .
Tcgether wth,_t. ' 1 ' [ L pdi N when the
graphi c data ?nslnfﬁ?gﬁg%@%c’%é%ﬁ{e%ug 1%/%@5@%2@’%%@@%% %“‘ﬁ‘ga%%‘gg‘a i nsi de
t he graphi c datmationcnd 98 apngrasyspad peled efrmdoeising thagrepveddtion i ndi cati ng
when the graphic data of a conpl etghokoroiPSR¢t SCreen is output and
stored in the in-_formation storage nedium Tines indicated by the
time inflok mati oharkHs GHHCHRPIESSPD FEMAL acdpeddp tRpsHtt deasnd audindas

pL ocgs fs:c ng mrc#a% Iﬂﬁicfc@a[t]iﬂg drds@frf: theiveiab it aubilerdatien a starag@@dibg Usaéigon of
the buffers in the graphjc _data propcessi ng appar at term nes an
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[3] The graphic data included in the MPEG-2 TS is decoded in a graphic data

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



efficiency in graphic data processing and an apparatus and net hod of
processing the 2 graphic data. Advantageous Effects [5] As descri bed
above, if graphic data conposition information and presentation in-
formati on are used, a graphic object is reusable during graphic data
processing. Ac- cordingly, g time tak®n to process graphic data is
reduci bl e and nenory area nmay be saved. Description of Draw ngs [ 6]
FIG 1 is a diagramillustrating a structure of MPEG 2 TS for graphic
dat a accordi%}gp}ﬁ@da@a.first enbodi ment of the present invention; [7]
FIG 2 is a block diagram of anngﬁ arat us fg,rér processi ng graphic data
according to a second enbodi e ntageous L&elts | nvention; [8] FIG

3 is a ¢sjagr am Ad dedsibe@hbiong iPgriphid dhiLidRQeLiMe Thiosthatioh @ndpre&emtion in-

i nvention o:‘mtlt he . graphidc dat a; ]L.gJé.FI G 14A is a gi adgram i |lustrating
a state in whPERRUQNAeNssd: gREpG PIEE s TREGYIR GNP FERFEET N0 A
segnment ( PCS)conditigly, a tadgakeh trdrotess sitytiicedhtd i rdduéible asd mErh&y afeh GraydB 1 S
a diagramill ustd'ati ng a state in which a second di splay set having
the PCS with¥fe page id=, is stored in the buffers; [11] FIG 4Cis
a diagramillustrating a state Descripiionh of tBirawings spl ay set having
the PCSigmith t o 0=30 I leS. |G 4D is
a di agr z£6n]1 il usrflr%_é? ?S%‘ghdég‘é’t% zlil!tJ %ra?néja\{lﬁgg a&?%u%lgﬁgifgpﬁr%gsdgﬁ havi ng
the PCS wi t hacegrding sqpefinsirazbofisnest of teepresantipvent@it f ers; [13] FIGS. 5A-D

are di agfams i|ggss (aiiee ddegRQE 88 Sprfants TR prdcefthg@RHnR\hRAUEIIdg: Al &
to and fromthe buffers in accordance with a passage of tine; ]14]

FIG 6 is a dstandicagodimerie! HieRgseiiFrtiisecond buffer; [15] FIG 7 is
~a flow ggart i |FIGSS isaldi@gndillpiRGRSSHhell cabddadédt bNGe grefPninderdios pf @Y
data of a conﬁé&t(?l%( conposed screen to a display device; [16] FIG

8A is a flow@MYi9% ustrating a process of outputting a decoded

gr aphi c [9]obj ectEIGa#A is|aldiderdni iBustBiBng $state id whickchfirst disfldyust haaing agag
process of in I t ?d‘épi c.Qbject + . Best Mode [ 18]
According to %#{pééslg%]cﬁc,gg%lﬁfi n (‘)Vrltrl%%tp%%ﬁaéltlgft?@egqﬁgu I ﬁsrr’n is provided
conpr i silHY: 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 buffers;

[13] FIGS. 5A-D arc 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 illustrating 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 object toa
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



graphi c data; page conposition information which describes a page
conposition of the graphic data; and presentation information

i ndi cati ng when graphic screen data, which is conposed with
reference to the page conposition information of the graphic data, is
3 output to a display screen. [19] Atcording to another aspect, an
information storage nediumis provided conprising: a graphic object
of which a graphic data screen is conposed; and pre- sentation

i nformation I%&%d@% eRet he graphic object is decoded and out put
or when the graphic object 1s input to a decoder. [20] According to
anot her [8pect , AgArdingte ppatir awoat: BripfgENsHon SFEs Beding s evdedc onpr i si ng
graphi c data Jb?dﬁn@ﬁgaagﬂﬁhi&ib}&ﬁoftvhﬁdh%gram dabh skrded ié@!&ﬁp@ecﬂlaﬁtpbﬁ:y set
conprising: a e conposition segnent which inc|udes nfornatlon on
a conpositi onse“‘(‘} orbmﬁﬁ”éﬁm“éndé‘ifm%wh% %Fa?fl“i%tﬂecf)’rsélg@ﬂf M oHPLt FFe
stanp val ue; whenaky gaphicktiit B)npregnRIBtodemhi ch incl udes a graphic

obj ect whi ch, t he,. hIC s¢reen i s osed formati. about a
ot v’ of e or APtk BRer S AuhBaRRe Fecen patha i P anp

val ue; and ancongmding ggphntlatmhawﬂg a sndeto@ttesecd whizsh dnobifdet hdispdaysspt ay set
wherein a fir t hi c
oreon data cho rrﬁ’% gea%%e do oélhélPs ”%gésn%‘tu;ﬂm}{%lcﬂﬁeé lﬂﬂﬁqﬁ&% §%n‘§28%%ﬁ%‘e*§?

di spl ay segnesfta gaapémmeguandtacﬁra Prsentatioy tidewiagy. Va{u@]@l}I Omgtcﬂi&@iaﬁgemm
anot her aspec r el SeRibs1 Ng
graphi c data %QS?ﬁahgésgtggﬁ%{cﬁggg t &é‘?’ g;gl lﬁ%@h i %C%glpﬁsggfgggsg |lspl atlblzet
conpri si ng: a3l i e &raphis wbiselgtadiisceon presentadion Hue stamp §rlNGHAPS A on

a conposi ti Orbnd(gf:%@ngwﬁlﬁghin@lc&@ﬂ' SRAd 3Pde ais mﬁw Sk, vﬂfe&%ﬁﬁﬁx@iﬂr@d@ntﬁﬂldﬁ&me
stanp val ue; an object  displ ment ich includes a h|c

obj ect of whi TR Yéé“%?‘%lfﬁﬁ?%"@%ﬁ‘é‘ ¢ pgeeR s semRsing theR4RRTq %out a
size of the gsregrném andiig eljéct dapldy scgmenarcbupiue®entigldy@ovitd. " st anp
val ue; ?gﬂ an ds nme tthvvhlc |nd cat es n enddof .t he 81 pl ay set,
wher ei n ‘a 'secon "Br g aqheg fpe i*’r?éné’f%i?“ M SRR on 1 he
gr aphi ¢ obj ec¢omp$181dggm;imddamhla\mmmmml[czmz]reoﬁwmhahqhglei odiggiot eer
aspect, an ap

RABES: o efc%ﬁgaﬁﬁﬁoﬁifﬁtagn %Bﬂh?néﬁ@t&&nﬁmﬁ og%hg%gmgosgtﬁﬁ

apparatus conprisin whi ¢ I ngui s eco
graphi c obj ecefa aeohis saryeri adratfirstipeasentasion gimgsiaime velyp cotobicalttisplay seasent he

di stinguis he%ﬁi&l@ﬂ@l‘uﬁes‘%@reﬁﬁfc ogﬁthaof wh@dﬂ%eagrmgepﬂf Bﬁbos\é@ '1ﬁ:f'annauon

recei ves a graphlc obj ect "used in a screen conposition anong
gr aphi ¢ obj eciPoHi e Bie@ErPPis oblseh $1daseeand Preasntading Hoe slams V@P%eﬁﬁ‘ii &n

sc ][ een in- fodndBkdn@nc WRBPRARE eI did bEThE HRPIEE sdi,viRAHEa &OFHAGSEEhibn
I nformati on

processi ng gr ﬁgtﬁlﬁﬁgﬁ A @&%ﬂg@%&'&r? %i? %ﬁgﬁ%fiﬁ%d a(?g th?:mgt UZ ror
coded d@ra buf f Adcomirigab aticelte haped, angpahios £8 processing graphic data is provided,
the apparatus comprising: a first buffer which distinguishes decoded graphic object
data by identifiers 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
data; 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



coded graphic data and out puts the coded graphic data according to

presentation in- formation included in the graphic data; a decoder

whi ch decodes the coded graphic data; a page conposition buffer

whi ch stores page conposition information anong the decoded graphic

data; a first buffer which stores obj&cts of the decoded graphi c data

by graphic object identifiers; a second buffer which receives a

graphic object used in a 4 screen conposition anong the graphic

obj ects storegdef c&%ﬁ'osfubﬁ §ﬁ10$£~ﬁ1@ Bhaptiichi M&@d in WA bR SCE $Bres

i nformati on conpose reference to the page composition in-

formation; angrapiic serspEferBtiontomppsediyiBreliersnss ' & pesscopapRion in-

conmposi tion i f&ahﬁitf&t An@Rn irddeO EGfkroll Wik rBRURs 40 fﬁ@fé%bﬁlp&nloh wftb@fatignd

controls the Ehlc ob ects to Gf transmttﬁ16 é- the first huffer
ErERSH 8

to the second Bl fde pag %]mpﬂ@ea? g atdsort pcts o DedE R
processi ng grﬂ@hn@fﬁ@ﬂ;&ffu&o pne@wod@bhffet- he et hod corrprl si ng:

recei vi the g c dat rece|V|n e co 03| n i.n- f.ormation
Wht ch dalr i peoh &Pt sd Bidhes stEroh ool i FosP AR s e i rquiakd B
out putting gmethbd congrisiegreating, thekragtic dsa; mmug@ege\mmposntememence to
t he page conp 4 r 1 & data, i i.spl ay
screen accor dﬂ’ %édomvhﬁcgsd ggr??l g‘%padJ agéqcoﬁjf 0& %ﬂ %Pg'fcgag a anéi O(atpﬂtt%é

graphi c scr eegraEl‘aQ sereen dgatwhuch is eommeed)\wﬂprle&yensecﬁoéwagq @B]Poﬂt!@bﬁlﬁl ng
to another aspaeiionds m@gﬁgﬂcgala Rb 99@51%9 Etgeeq @teReriatioR E@¥afiBoh

t he nethod conprl sin ceiving a hi c object of which a graphic
data screen |§-w@%ﬁﬁé@@dﬂwaﬁﬁmbﬁﬁﬁﬁﬁﬂhﬁgs@“Hﬁébﬁééwﬂﬂaﬁﬁﬁé obj ect

accordi ngs)t o prﬁ&@ﬂﬁ%ttbqlﬁbmaaasp%&r m&m@@oﬂﬁ%ﬂe&ﬁ{gl g&q;hmaﬁ i$ frevige@pai C
object is decod d. and out put , or ‘g’#ﬁ? %a}r)r]l %‘bcgdl S |n15)ut to a
decoder . eMFigpd ‘?Wé’ﬁ‘f‘gdﬁce‘?‘ﬁa EOL TR BIP W HGECt B det ai |
to the enbodl mmosedpindtdn@upmgseadodemgtqnﬁd @iject acemnjglt@pre@htam ¢h are

illustrated i -conpan ein I| fe gnce
nuneral s ref E’“P%}lotnﬁn %ﬁnr}&r%ﬁf‘@“(i% %t lé\tg{g ed é’%ordﬁ s are
descri bed belgmpm@da&xmr@unotaldechmesent i nventi on by referri ng to the
figires . [27] G aphi ¢ dat a, whi &4, h f?ﬂﬁgntogether wi th video
data, is classified into subtltle grap ta and navi gation

gr aphi c [&dt a. TRefersudstwill pew §e mpdd io defail ko th%e@b,qdmtsaé thespsesppytinvghtiatat a,

such as super{nRE&edr ¢higl K0sBR 1E|ﬁﬁa@c§3ﬂ1ﬂﬁ5t1ﬂg%avﬁh§so@h@reﬂ%k@- i's
graphic data regardi ng nenus, such as buttons used In navigating the

vi deo data. [Zffense %‘H’b‘?cr?l’é efer i i Hkeelemanis thiopghank Bherbodimenigare on

graphi c data @dsérﬂ;ta&babﬁ t@é)@mﬁtg@gresdaylnd%m&@byefelfer@ﬁgt?\ﬁ IreCrigatad a .
rocessi appar.a i.deo re uc stem . Hawever, . the

8 r aphi ¢ [gﬂt apBr @B@gﬁ “ré}b%‘a‘ 3‘?@?@9 t‘%ﬁ@ tac’r?n‘a sCA AP Shptitle e

graphic data and navigalion graphic data. The sublxtle graphic data is screen de-

scription data, such as superimposed dialogs, and the navigation graphic data is
graphic data regarding menus, such as buttons used in navigating the video data.

[28] A subtitle graphic data stream and a navigation graphic data stream are processed
by different graphic data processing apparatuses in a video reproduction system.
However, the graphic data processing apparatuses have a common configuration. The
graphic data processing apparatuses process the subtitle graphic data stream and the
navigation graphic data stream which are coded in a form of a motion picture experts
group (MPEQG)-2 transport stream (IS) .

[29] FIG. 1 is a diagram illustrating a structure of MPEG-2 TS for graphic data
according to 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



graphi c data processi ng apparatuses process the subtitle graphic data
stream and the navigation graphic data stream which are coded in a
formof a notion picture experts group (MPEG -2 transport stream
(TS) . [29] FIG 1 is a diagramillustrating a structure of MPEG 2 TS
for graphic data according to a first enbodi ment 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 s &I w and
ol udes. i sp it BpdARRRiacs B 04, DAY AR P unilh BBRL G Bl
groups di spl agI@@PSdWP]@MCgrOaQEIIaEhIS@qf@Gn [31] The display set 120a,
120b .. (319" 120ﬂlc'd§spﬁ£9&qg@a (Pi()bgr Qﬁ)hﬁ(ﬁl 19@-&1%u19 z%éﬁhﬁd&ta%?put@dﬁm ay

screen. Réferring t Set” 1 or 120n

spl a e
i ncl udes at diedatscidh R@@@%ﬁ? EIG 'ffhtét" disglay t5h £208i K9P ay 05 40N jnslydes af
include a pagleasemm@ghéntsomhaﬁ gga&&rmspla@E@usaﬁaumag@c@msxﬁ@ﬂ@ﬂém END
123. An Ob]e@’gfﬁ mentefégﬁg) :3. 86* i ncl d inthe
di spl ay set 196 76 anen § 12 dmh&%fc& 151t Srepgnt $122a

t hrough 122n ¢ptigndiie ulch.QIhdJHﬂHe dhEpIﬁyhﬁt IHOS plL’ZBIy .Sat120:20ad a pReHity. of ODBs
120n, if necgs h of th WI|| expl ai ned
in detail herei ﬁ%ﬁ%l%hw LE‘?L a(‘:yl g@ c%(r)rpom tlllig?fnx

i nformation oriec«tslsm'y mflhbzafﬁtrhrrt(se@ttntxmlﬂmbe ehpiypied yredttalhemirbebpr een.
That i S '2Tﬁlc gsscoﬂgﬁélhéno A é)%tﬂitﬁ)ﬁ%?‘%%ﬁs qgﬁacl 22M‘her e

obj ect s airle di sp aye on een and tine intormation i ndicating
when the obj t‘bﬁ:tl@emleormt:rsm Thy is thei RS 12Y) ingbudpsorositipn inferngdon indicating

i nformation ign&abigd aE’é@ﬁﬁé}Ieé‘Bh ar s&deéﬁeand%{nermoﬁm) mumm{grm{eh%
Accordi ngly, the éS iI'n¢l udes PTS i nformat]on,

I n
appar atus f orObﬁC&c?é%%’itRY@toj‘r%WY@elﬂlﬁ% g hekme Ffgimaionyig cﬂ@éeﬁs%@owmﬁ
refer eng et to s;/t\ﬁh PTE) mfdﬂﬁatBESAtda;imgmmeMSI mdh%muﬁmmln@m@mmm
SCreen atl a, | C I1S.CO r
e eonar o MRS tof SRS e e B fel pich B Dg B OFy B I ERE b
buf fer 234 t oFIGhe, thi BYS iafordaitndadicdidd yhed frapiibSscch 2@, wikichois gbmAsahof
i ncl ude subti tl i n t
hé BpaL P! fé}og%lﬁg neggs}sﬁﬁgo %n@%%'o%%}asﬁc 8‘3 e%pﬂ 382853#0%&

data, and may c¢on AiTsi 2 el ght,
or col or tabiscenibofferd3t tntheflisplapdevidenent obj ect. The SI ze

| nfor ma n an;in%%xsﬁs F@A%gm%mrzzheeﬁcmgismtlgg ahl’g@%_]e&ﬁatg%% gggml n

det ai |, ut ma e 1 nc n a separate | ay set
120a, 120b . .graphic objeghdatarped I@De@nnamzﬁzetlhﬁowgﬁ Bpginasa) vidthiapé p heightioke

PTS i nf or mat Iéyibrttim?erlﬁfaimatﬂm%f E’g&mm @Jjéeatmhe Riz&nfdrheridRd é&& ke Qhtgh
122n indi cates when_t ough 122n are stored in a flrst

buf fer 233 of quzﬁéloaw&bmtée a%leabeda? Bﬁ%émawdﬂﬁﬁ%ﬁl%e%ﬂ EPATALG RREMERY9T 123
i ndi cat es t hethedigpl®f scO®adi2opl.ayr B®h. ThR@DSs 122a through 122n also include the

PTS information thereof. 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 end of one 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



120b ... or 120n. [34] Two types of presentation information exist.
That is, when graphic data and page conposition information which
defines a page conposition of the graphic data, one type of
presentation infornation indicates when graphic screen data exist,
which is conposed with reference to & he page conposition |nfornat|on
of the graphic data, is output to the display screen. The
presentation information is recorded in the page conposition segnment

(PCS) 121 ingf U&erp%{c]itlbﬁlqtﬂﬁtg& IPQFxﬁQ?ak& | @ledddl %%Paﬁahl%bje&?fﬁhe\@@c%@eﬁ%er
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obj ect is decoglgdhd a;f?ucﬁybjc’éﬁii%ﬁfto%diebcﬁle%tb@ﬁééoﬁgi I'f a tinme taken
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t he QL?phl Cdcgamcddata&ctdmug to}]&e&dgﬂteﬂﬁwﬁh%t ofﬂlelpﬁssdﬁﬁﬂéﬁﬁm [36] f FIG 2
IS a | a ra |1 C at a or

br ocessiilh ar SR RPhs A TR AP LSS0 SE B B TR he

present inve rﬂebmr 23234 [irslhefeg 2387 B seconkbihdiep2 2C & p&E Dgmapian abffs 2230

i ncl udes a codgd dat a (Q}%{l r23g31 a decoder 232, a first buffer 233,
a second buf f&f *234%° ) pageé “conposition buffer 235 and an inage
control I[3] 236. Th[e38qt1t1$ Igmphlubltmam and gireaqahipation graphiastzaam, whigh astogratin on

graphi ¢ St e3ghn WiGliPEG.S 180 1R ndbindon biBE Blaift, P Fofen bScdd bt

i nformati on storage nedi um pass through a r'ead not shown)
and a source (aetst)a\ena@mlzécrurf(erdmpa@lwamjnqt fhowa Bhviagh aaraFivablime S(HBP st anp

(ATS) that ha@x’[@?‘@l‘ﬁt }ﬁ@@é‘éﬂ; ah@edttbﬁleh@ﬁ‘aé TE% Fesnov&ITRMEdrth@ Nl fnyﬁttt@sr

are input to ransport dentifier (PID) filter 210 in t

form of an Nﬁﬁ@lﬁ’ﬂwlﬁh@?&ﬁﬁ fpﬁBhftﬂ‘er ?Wﬁ“ﬁﬁe form gt 4o MEEG gy hSepagiet 'tIFl@t

I\/PfEG 2 TS pacihibg bfPfidst By dfhﬂ% MPEﬁ@l&S@Ek&i@ut@t&gtmgm&m@ iby ATS

i nformation contain st header t he et

Fur thor  NPEG GHoraimiL B TS et B0 b oade pt F TS LTS B g
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[40] The transport buffer 220 receives an MPEG-2 TS packet having a specific PID
value output from the PID filter 210. That is, the transport buffer 220 performs a queue
operation to temporarily store the MPEG-2 TS packet before the MPEG-2 TS packet is
input to the graphic data processing apparatus 230. Once the MPEG-2 TS packet 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. After the header of the MPEG-2 TS packet 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 buffer 231 receives the subtitle graphic data stream and the
navigation graphic data stream in a coded state and buffers the subtitle graphic data

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



operation to tenporarily store the MPEG 2 TS packet before the MPEG 2
TS packet is input to the graphic data processing apparatus 230.
Once the MPEG 2 TS packet is input to the transport buffer 220, a
header of the MPEG 2 TS packet and a header of a PES packet are
renoved. Further, referring to FIG 1/ the header 110 of the MPEG 2
TS packet for the subtitle graphic data and navi gati on graphi c data
includes PTS in- formation. After the header of the MPEG 2 TS packet
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an instant decoding oper ation. [44] The page conposition buffer 235
stores the PC®M9E dgaden?3’s decoded and output from the decoder 232.

[45] The (irst buffer 233 stores the ODS 122a through 122n, which is decoded in the
decoder 232, according to object identifier object_id of the ODS 122a through 122n.
Since the decoded object data is stored in the first buffer 233, one object is reusable
several times before the first buffer 233 is completely reset.

[46] The second buffer 234 stores data right before graphic screen data of a screen,
which is composed of graphic data objects necessary to display the subtitle graphic
data and the navigation graphic data on the display device, is output. The data stored in
the second buffer 234 is output to the display device according to the PTS information
of the PCS 121 having page composition information of a pertinent page.

[47] The image controller 236 controls, with reference to object identifiers (i.e.,
object id), objects to be transmitted from the first buffer 233 to the second buffer 234
and to be displayed on one page. That is, the image controller 236 controls the first
buffer 233 to select the graphic data object necessary to compose the pertinent page



[45] The first buffer 233 stores the ODS 122a through 122n, which is
decoded in the decoder 232, according to object identifier object id
of the ODS 122a through 122n. Since the decoded object data is
stored in the first buffer 233, one object is reusable several tines
before the first buffer 233 is conpletely reset. [46] The second
buffer 234 stores data right before graphic screen data of a screen,
whi ch is conposed of graphic data objects necessary to display the
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[52] Graphic data of an ODS 310 with an object_id=1 and graphic data of an ODS 315
with the object_id=2 are stored in the first buffer 233 at a time indicated by the PTS in-
formation included in the ODSs 310 and 315. At this time, no data is stored in the page
composition buffer 235. In general, an instance where all object data stored in the first
buffer 233 is no longer used and a new display set is input to the first buffer 233 to
process new object data is called mode conversion. A first PCS input during mode
conversion has no data or is a dummy PCS. Accordingly, a graphic data processing
apparatus 230 decodes only necessary objects of the first display set 305 through 320
until a subsequent 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



operation will be explained below A header of each display set is
not shown in FIG 3 for convenience of description. [51] FIG 4Ais
a diagramillustrating a state in which a first display set 305

t hrough 320 having a PCS 305 with a gage id=1l is stored in buffers.
[ 52] Graphic data of an ODS 310 with &n object id=1 and graphic data
of an ODS 315 wth the object id= are stored in the first buffer 233
at a tinme indicated by the PTS in- formation included in the ODSs 310
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pes 335 wi t h PER=be ey i hydis sl el Shes 4 Sreatta IR | ne
obj ect id=2, aweicathcEl3 315, the ODS 340 consequently performs an update operation. That
is, although the 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 buifers.
(58] Referring to FIG. 3, the fourth display set 350 throvgh 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 buffer
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



345. The ODS 340 included in the third display set 335 through 345
having the PCS 335 with the page id=3 has a comon object id as that
of the ODS 315 of the ODSs 310 and 315 of the first display set 305
t hrough 320 having the PCS 305 with the page id=1. Since the ODS 340
havi ng the comon object id as that df the ODS 315 overlies the QDS
315, the ODS 340 consequently perforns an update operation. That is,
al thoi gh the page conposition information of the PCS does not change,
an updat ed r, t at a
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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 to transmit 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-
formation of the ODS, which is stored last in the first buffer 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 to 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



fromthe coded data buffer 231 and is decoded and stored in the first
buffer 233 at the tinme 550 indicated by the PTS information of the
ODS 310 with the object id=1. A second graphic object of the ODS 315
with the object id=2 is output fromthe coded data buffer 231, and
then decoded and stored in the first Buffer 233 at the tine 560

i ndi cated by the PTS information of the ODS 315 with the object ids.
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[66] Furthermore, all of the PCS 350, ODS 355, and END 360 of the fourth display set
350 through 360 are stored in the coded data buffer 231 at a time 540 indicated by the
PTS information included in a header of the pertinent packet and are output from the
coded data buffer 231, decoded, and immediately stored in the first buffer 233 ata
time 580 indicated by the PTS information of the ODS 355 of the fourth display set
350 through 360. At a time 59 indicated by the PTS information of the PCS 350 with
the page_ id=4, a page of a completely composed screen is output to the display device.
At this time, the second buffer 234 maintains a display screen 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



As a result, an updated second object is obtainable. [65] However,
since the PCS 335 with the page id=3 perforns the screen conposition
using the ODSs 310 and 340 with the object id=1 and the object id=2,
the ODS 340 with the object id=2 is stored last in the first buffer
233 at the tinme indicated by the PTS2information of the ODS 340, and
is sinultaneously transmtted to the second buffer 234 to be used in
the screen conposition. At a tinme 591 indicated by the PTS in-
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di splay device 630. [69] In further detail with reference to FIGS. 4B

and 4C, when $F@O8t¢en conposition is
[70] FIG. 7 is a flow chart illustrating an operation of ocutputting graphic display data of

a completely composed page to the display device.

[71] In operation S710, graphic data is received. In operation S720, page composition
information which describes a page composition of the graphic data is received. In step
operation §730, graphic screen data which is composed with reference to the page
composition information of the graphic data is output to the display screen according
to prescntation information which indicates when 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



conpleted with reference to the information of the PCS 325 with the
page id=2, contents of the second buffer 234 of FIG 4B are stored
in the display buffer 620, and output to the display device 630.
Screen conposition proceeds in the preparing buffer 610 with
reference to the information of the P&S 325 with the page id=3. At
the time indicated by the PTS information of the PCS 335 wth the
page id=3, the operations of +the preparing buffer 610 and the
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second buffer 534 shown in FIG 4 are output to the display device
630 and’¥he dap@pgriaRE19.Gurahicbiept fyvhicha soapbictdarasergen iseompased ifput
to the prepahb&ﬂwﬁuﬁﬁﬁéﬂmﬁéﬁzmﬂa%a%@&mﬁamﬁﬂﬁﬂﬁtm@ﬁ@dﬁ@&ﬁ&hgﬂ)ﬁ@ove 1Y
as to be used in the_ screen nposi tj on. is.a flow chart

i 1lustrating S&ﬂtaawp@fm@wn&dlﬁa{lgawbﬁm lhf‘ggf@?f%‘b‘i’hl%‘ﬂld%‘ﬁﬂd%a'ﬂé’tuﬁ’“bf a
conpl et ¢¥4] conpEISEsB RAGR W dhait IRisEBP haypoi@doh 0Linptidd a draptapesjat toahe
S710, graphic,da a is received. In operation S720, page conposition

i nfor mati on WHCdescri bes a page conposition of the graphic data is
recei vedis]l n stlapperotarssld,aneraphRMbbjegr alwhich aprapbierscdat ia codpastd iss
G o ot o LS B8 o6, PR EUIRARE o W RLIRL 8% 8 ¢
graphi c data e out ? i ccor

presentation dm@@ﬂﬁmordmg toipragéntatiod llrtfmrésomélnattnﬁeﬂ'gn épma@hlgﬁ)bﬁetns dat a
i's output tolnbn%)@bgakanggreen The presentation information is
recorded_in a page conposition segnent including the p

conposi {f@n i nflafhean assminghatasiecoding tmpindheepedgr 12 igp afgglgcgf\ HetSR

val ues exi st Ssho@ teHi @Rk vheh ﬂ]elgaa;shﬁ%ﬁaris RPITROGE HERAerIB AL the Wehs a
reference to the resentathn i nfor n of ective one of the

S
gr aphi ¢ dat a VAF tB DGEBRIYC PRt Isomipy ”P eé‘Fcoﬂ'Fra?ﬁ% CPETSERIIION j8s
t hat was | aStfohﬂalbh is teob2dedfh &a oAt Hispl@y delydstit @ddig the biapliié oigedt.Tugn
operation of out ut

ol on SuGeb e bo B RedBR OR s Pt el s @ik B Phueb T, |

conposed is speﬁe’cl\y,addmdted hypmsamwtum ug8imion af tlegrpledolgeagiiuve a ging-ect
IS output ac %’ie%ﬂ%d %@Met%l i nformation indicating when the
ct 19 deco

graphic obje ut u [74] FIG 8B is a flow chart
i |lustrafilng an%@wmlp@nlabbe mlpmiteslumggfale@} pippese digitgl eernputes by Menning a
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to the dec Odeéver t%e 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 appreciated 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.



[76] In theory, assuming that a decoding time in the decoder 232 is
0, FIGS. 8A and 8B show that a tine 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 predéntation in- formation is
recorded in an object display segng i having the graphic object.
Thus, according to the invention, “13¥M§ yrality of graphic objects
exist, tinme values, re- spectively, indicated by presentation
information of .the raghic objects have a pre- determned time
nterval t NeRBEUOTRERT Nprsgs MR B uE IS IRl SEEREBE ed i n a
general pugp@bR ddiagi tal conputer by running a programfroma
conput er usabl e nmedi.um including but not limted.to, sgorage medi a
such as mag¥tGoEPesitpn yeormetipn whighglefingyg\page cppppnjtioh Afdhe srRhig dafescs,
etc.), optihgplly readable nedia (e.g., CD-ROVs, DVDs, etc.), and
carrier waves (e.g., transmssions over the Internet). The conputer
readabl e r eresentitiog infodingiinmingicpdngl wWhpe esiphis| screenndatan| Whdeh jisncemposed
conputer s . X a
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i nf or mat i offeiHPe medi um for use by a conputer, conprising:
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conposition of the graphic data;, and presentation infornation
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conpositio egnent includi ng the, page conposition information. 3.
The. i nf or At KB APREHAGEP SRSt TR 2EPn B B E SPRRAPLSTE P g D1 Ur e i 1y of
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starts with reference to presentation information of a last inputted
gr aphi ¢ daf#® val ue anong the plurality of graphic data val ues.

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 information
composed with reference to page composition information.

5. The apparatus of claim 4, wherein the second buffer comprises:

a preparing buffer which receives the graphic object used in the screen composition
among the graphic object data stored in the first buffer and performs the screen
composition with reference to the page composition information; and

a display buffer which stores graphic screen data of a completely composed screen
and transmits the stored graphic screen data to a display device.

6. The apparatus of claim 4, wherein operations of the preparing buffer and the
display buffer are exchanged with reference to presentation information indicating
that the screen composition is completed and that the graphic screen information is

outputtable to the display device.



4. An apparatus for processing graphic data, the apparatus
conprising: a first buffer which stores decoded graphic object data
by graphic object identifiers; and a second buffer which receives a
graphic object used in a screen conpdsition anong the graphic object
data store f,f r r i nf ion
conposed qut JE}[PC ée@graws ot aBH 4 %Ber%Bdaf%é?tn:ﬁ%ﬁgl&ﬂ%EErl%tﬁ% E’Eﬁgéugﬁig&%
appar at us ohlyckedssard gra‘plme roéjentstolﬁ -] c@tagrselt dndfstoees the ITWBBSB@SO}DJ@.‘IS in the
prepari ng UfLW% whi ch receives the graphic object used in the screen
conpositio flg the graphic object data stored in the first buffer

and per f or BBTh)@ppafdh@edT cl&ifNPOShdréianf eta gé ehBpRNLA ihfriniEonP&Ee not
conp05|t|on i nformation; and a_ display burfer which stores graphic

screen dat § @geaaend@ﬁfﬂs%gréppw@éwﬁb§éﬁleg@ﬂé@ﬁ digplay seresnSHeh Wak He W% ed
graphi ¢ scipeidaap lte&n@atfah Stﬁlli@)!taﬁilﬁvlhﬁ)?matﬁm Jihgra e%dﬁwéa@fwmk@ugn 4,
wher ei n operations 0 reparing buffer and I splay buffer

ar e exchangiettdvin the aeedrmirlmﬁge of @ compisiaty earnpnsed mrmnnapu@nt tpifai disilivhg
that the SGLeen conposition is conpleted and that the graphic screen
information 1S outputtable to the display device. 15 7. The
apparatus of claim4, wherein after a node conversion, the apparatus
decodes only necessary graphic objects of a display set and stores

t he necessary objects in the first buffer. 8. The apparatus of claim
4, wherein if the page conposition information does not change, an
updat ed graphic object is reflected on a display screen such that at
atime indicated by presentation tine stanp information of graphic
obj ect data, which is stored in the second buffer, of a conpletely
conposed screen is output to the display device.



