Description | NFORMATI 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 medi um i ncl udi 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 vide {0 data in a storage nmedi um
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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



graphi c data. Advantageous Effects [5] As described above, if graphic
data conposition informati on and presentation information are used, a
graphi c object is reusable during graphic data processing.
Accordingly, a tine taken to process graphl c data is reducible and
menory area may be saved. Description of 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] FIG 2
Is a block di ggpiaenid. an apparatus for processing graphic data
according to a second enbodi ment ,qf the pre i nvention; [8] FIG 3
Is a diagramillustrating a thir 5'3?%’5’ fﬁg‘fcq he present invention
of the ¢¥laphi c AadeacrifedkbdvkGE grdphit datacahipgiiaminfdringisdnr aatl ipfegentatioh de i N
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il lustrating erdugya time wakenddpracese gwpide datsplraguczbktanﬂuawmng drdpemBCS
with the page,dir2 is stored in the buffers; [11] FIG 4Cis a
diagramil | ustratl ng a state in which a thi rd di splay set having the
PCS with the page id=3 is stordseriptioe pfif Pewings12] FIG 4Dis a

di agranyg)! | ust r@atsi NG istaat iﬁugtﬂtm@a &cha.ré SWibEG Q'I%%laé{' Fn%?éda'f@w ng the
PCS with the page id=4_is stored in the buffers; [13]" FIGS. 5A-D are

di agrams il lPé"E?rg‘lngﬁba%rsb‘i‘%é@?nb?fﬂi'edﬁﬁ%eﬁqlﬁ&nﬁ% outputting data to

[7] FIG. 2 is a block diagram of an apparatus for processing graphic data according to a

second embodiment 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 buffers;

[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 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 to 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



and fromthe buffers in accordance with a passage of tine; [14] FIG
6 is a detailed block diagramof a second buffer; [15] FIG 7 is a
flow chart illustrating a process of outputting graphic display data
of a conpletely conposed screen to a Si splay device; [16] FIG 8Ais
a flowchart illustrating a process of outputting a decoded graphic
object; and [17] FIG 8B is a flow chart illustrating a process of
I nputting the graphic object to a decoder. Best Mde [18] According
to an aspect, ow@putirdd QTR defen.St or age medi um i s provided conpri sing:
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when the graphic object is input to a decoder.

[20] According to another aspect, an information storage medium is provided
comprising graphic data having a structure thereof which includes a display set
comprising: a page composition 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 first presentation time
stamp value indicates when graphic screen data composing the page composition
segment and the object display segment are output to a display device.

[21] According to another aspect, an information storage medium is provided
comprising graphic data having a structure thercof which includes a display set
comprising: a page composition 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 distingnishes 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 dala 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



output to a display screen. [19] According to another aspect, an
information storage nediumis provided conprising: a graphic object

of which a graphic data screen is conposed; and presentation

i nformation indicating when the graphi,c object is decoded and out put
or when the graphic object is input to a decoder. [20] According to
anot her aspect, an information storage nediumis provided conprising
graphic data having a structure thereof which includes a display set
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[30] Referring to FIG. 1, the graph1c MPEG-2 TS includes a TS Packet header 110 and a

data packet 120. The data packet 120 represents subtitle graphic data and navigation



Mode for Invention [26] Reference will now be nade in detail to the
enbodi ments of the present invention, exanples of which are
Illustrated in the acconpanying draw ngs, wherein |like reference
nunerals refer to the |ike elenments throughout The enbodi nents are
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 gati on graphic

data. The subirhphicda, aphincludRtiapia§ s&€ 1R Mo 1301, Which @R Hgha dapUch as
superi nposed dialggF %Qd t he ngyigatlon graphic data is graphic data
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according to a first embodrinment of the present invention.
necessary. Each of the different segments will be explained in detail hereinbelow.

[32] The PCS 121 includes composition information of the ODSs 122a through 122n
displayed on one screen. That is, the PCS 121 includes position information indicating
where objects are displayed on the screen 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 to 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 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
composilion 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



[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 5 graphic data, and incl udes
di splay sets 120a t hrough 120n, which sare graphi c data groups

di spl ayed on one graphic screen. [31] ®The di splay set 120a, 120b ...
or 120n is a group of graphic data output to one display screen.
Referring to FIG 1, the display set 120a, 120b ... or 120n i ncl udes
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operation to temporan]y store the MPEG 2 TS packet before thc MPEG-2 TS packet is
input to the graphic data processing 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 inctudes 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



[ 35] When a graphic object of which the graphic data screen is
conposed, another type of the presentation information indicates when
the graphic object is decoded in a S decoder and is outputted. If a
time taken to decode the graphic obj egt in the decoder is 0, the
presentation information may be considered as being information

i ndi cati ng when the graphic object is input to the decoder to be
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packets havin esired PD a transport puffer 220. Since
buf f eri ng ana‘g(ﬁ §§? O 5F P Re %f“?d?a%?ﬁ{)a"&é {% ?‘FE”Pbmf‘ir‘f er 210,
the MPEG 2 TShqreiekvedes irecopsiderttto ianimedilat e decadetagirevidais ohjettnput to the

PID fil A 210. Th[e%lQJod%_ ng%%ﬁ(?/ “;npalé[ﬂttﬁ gfa%glc d?t%%l%ﬁf) ar‘ﬁgylgaﬁg%g TS

packet having a specl _ ue ou
That is, the am)éwsb@r Aftenihd imput20igitisand mpwmaalgaquegraplupéatamledncoﬁm the

temporari|y skl bbe IPEGuPuIS IRARKRLnBEL QAL REEIR alSaBRBRe! i o

i nput to the s @hlc data processi‘ng appar at us
TS packet is fougty1 32k ds Quipah kybe firshliites?33p FeoraticHbyaiidme token the

MPEG 2 TS paQ:'lK@ﬁde Mnﬁht baadahe &dcoder BBSis ekl th@ﬂ&oélgggﬁ’e?ﬂmn ERAIL I
referring to FIG t he header 110 of the MPEG 2 TS packet for the

subtitle graﬁ’?‘ﬁt"d‘tﬁeéf’%fn%\ﬂ@r%1 gation graphic data i ncI udes PTS

i nf or ma4kpn.  Affhe page kemp@atbabutiér 238 etoldPBIGTLSTIS 1 pAERE! ddcSdeiandyasht t he
PI S i nformat |fon tlhng g ¢=2§2\/\hen t he data packet 120, including of the
di spl ay sets 12bd° “90% <>~ and 120n shown in FIG 1, is input to the
coded dEbh buf fIéc flEBliuffeﬁraaq stdthethe ﬁlﬁ,‘tSdl:?datheo@lutEZer wiRigH isidecded/mshd he

subtitle gra [ eam
in a coded slt%g Ogerg%gafﬁérpﬁg% (?ﬁe suﬁfdlﬁ%égcq da%ﬁ?%é ?%Eastﬁr }é‘rﬁg %id t he
navi gat i on gtashihe deiepded QJtigcedaia iststareddn @etfmstbeffgr%&,@ss ebjedt s retmable
graphic several times before the {irst 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 bulfer 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 lo be ransmified from the first buffer 233 (o 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



7 data processing apparatus 230. The subtitle graphic data stream and
t he navigation graphic data streaminput to the coded data buffer 231
are output fromthe coded data buffer 231 according to the PTS
information included in the ODS 122a throtgh 122n. [42] The PTS
information of the ODS 122a thrnmgh 122n is, for exanple, information
i ndi cating when a storage of the ODS 122a throtgh 122n in the first
buf fer 233 ends, since an ideal decoding tine of the graphic data in
the decoder 282. sceef), bﬂébdibn {h8 paga chinpaRitivh efforinfa€ o BIShd PER AN E@pid o2 2N

is output fromthe co fer, 231 to.a tine en .t he
DS 1558 t hr SPEREE SoRoT g ey g et SR asfehi e gt pace
i nformati on ofirst hdfeCZE3 tﬂ:?]%ectdndbm@eh 232 e um@acaﬁmﬂeﬂﬁﬁ neii\dnytstﬂ’mq)agd me

wh he ODS ffe

{Te whon t et CERMB bt Hﬁ’f% R iR 32K oot e iy i b 233
after being dElU@dedvhemm@vgp coerﬁ@‘eBélmewem wet apatalign frarhermsdrahet he
decoder 232 tﬁh Edﬁ%nér'i@ﬁ 93%8%%%%5\% e?éﬁ%ﬁtsﬁg Jeck the's vgﬁ#lé‘ggapll% aheth

ODSs, for exa 122a and have pr edet erm ne nterva
t her ebet ween ‘ihﬁ ﬂ@:‘t‘ﬁﬁ%‘?‘tﬁﬂ&]ﬂq d¢n hgyving adiffpsent BlRbandtcomgesso el displaypicesginous

obj ect . [4&43] Thmd@Magrééalugﬁaﬁggs&nweﬁmb&lﬁeﬁt&Hiatp&:és&ﬁ iEARRIE data

and i nput navi gatlon graphic data. After the input "subtitle and i nput
navi gati on gr&@pMicd¥ta are decoded, the decoded PCS 121 is output to

the pag@sagonposai bgefation bf Q’bce@ﬁﬁg @e @r E%@ dgle ﬁ@iﬂ@dch% sétd 220atchvo i 28220

1 t to the f buf f 233. T 1 t ak t
hecode’the. + & R S S SRRy 5950 WS bEbrotered GRe B AHG

operation i s @aldigdhyasarebmsilbtex plemedinnigiai pethatieence I{) #1}. 3The page

From ¢ nE Becodd sy B AEyS S Bl gt ind el 4R el 20
t hrovgh 122n,displdychts 385 thewpid), 335 mltﬁé@dﬂiénhr@&n 34&@0@351] thigpughcB60.
obj ect i dent i {{ £rvieBESSts ﬂnguglﬁ% %%fli%{%ﬁ%@% 2559‘5%%% chesdeg&% the

decoded object data I s store firs one object is
reusabl e sevelai the pubide praphie datg ﬁ@ thq payigationferaphic 23 inclndedinghePbBy

reset. [46] Thea gesgndau fiskd 23ke BL0608%: Q@tﬁd 'iHerlEl%] éaﬁﬁa@sn&ngfnaph' c

screen data of a screen, which nposed of gra

ata obj ects
necessary to ali“%a&P%ﬁODEWéedéﬁB’Flpf:ﬁézéfsé%?%‘n&%?tpég%?ﬁp%(éo%g%ﬁ on
graphic data mnhémaotmtm@k@ylcdwlaﬁ@me @e@blhﬁ&lt;on-ﬁi’f@ﬂﬁﬁb@ar@tr@d’p@@iwbl the
Bre 1 nf o mat 1B sedh ooy 4% e U LR
a pertinent pagatiod vﬁﬂl]be'Ehpialine‘chl@Jv@@n]ﬁd‘a@érlo_éEacBB_EPIG}DEHI tsqiossho\mﬁthIG.3
reference to Ibéoﬁ mén?ee&tdeg%lg{@erl. ., Object id), objects to be

transmtted omt 233 to the second buffer 234 and to
be di spldyed orFIGrfé”& pagkasrafhidbstiatng 4 fige immelgeh £hint disgldyeet 33 Ghrogh 30| s

the first bufifgn, 3%@5%@5 36 € Ghelil) iLBRAN niRER OD) ect necessary to
conpose _t he pert| nent fg
[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 {irst 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



8 (i.e. screen), based on the page conposition information of the PCS
data output fromthe page conposition buffer 235, and to transmt

sel ected graphic data object fromthe first buffer 233 to the second
buffer 234. The image controller 236 bransnlts t he page conposition
information to the second buffer 234 to conpose the display screen.
Further, when the inmage controller 236 receives a user operation from
a user, the inmage controller 236 controls the above elenents to

sel ect the S ukgli Haviag g PERBIRE with e pagdiditie sto@ i:g@é berergr aphi ¢ dat a

2" agr 4741 11 Uk EFRE 190 i PreeB SRR 01 PRIEh Sibisee Teforion of
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general , an it Wiskydes B¢ FC ?5636'[‘ &%O%téﬁ@d)bieﬁtiﬁf?emmﬂs@m%uffer
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uf f er rocess. ne ec ata.is.ca ver.si

first PCS m%ﬁ’t? ﬁrler?gage agﬂfc?ﬁ\()@fné’fl(?weﬂé‘ga%%at(ﬁ’gihg%g%scﬁg h& PCS
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subsequent mBde-Convers: on an e hecessary 6
first buffer c2gHes tiihOPERDS.ahe RSB0 P@Smeld]e[tparfmmtah@p@@@amnmm}ar

234. [53] FI d
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set 325 t hr oygthhadeDoMiBy/peithehi Y GrapBied ati wilict if QoRAUEME Sdnd MGtHSS
the PCS 325 and an E%[S) 330 The 'second di splay set. 325 t hrough 330

i ncl udes t he °paGERIY GQIPP?SS%S???P&W&R“FBH ?‘i‘}s #s§5vigs t he obj ects of
the firsy) di spFay. 4peik aaﬁé'aﬁlhﬂlﬁm@thlg%?&twnt%léhrﬁoﬁ@g&sﬂlﬂrs@t F0QkBEEh

the first buf 233 reen. r ngly the P 325
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gr aphi c[58pbj ect Re&rrmgdo 5pk.8yhd faumndd dwtalay ect BhRthesustp 0 Ga @b e PSSase

di spl ayed on t i ay.s controller 236 controls

the first bufwfltmh%g ‘1&5&,%111 ﬁ?ﬁgﬂ%ﬁggg oﬁ?ﬁ%ﬁ‘{%“&w R GPRETISh f t he

PCS 325 wi t hiarhetigrageOD8-335 sidth theatbjechid=8napii ENDBHE difer hepraphipondi ng

to the ODS 3 ' ' S 15W|tht bj.ect

id=21is tra%%ﬁ‘lwts@ggg’ 1gﬁe atu%qtﬁg&)geég%%a&g ?#nla%g%)%c &“}cﬁlm[shg :}2%?7 @%{y be
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



[55] FIG 4Cis a diagramillustrating a state in which a third

di splay set 335 through 345 having a PCS 335 with the page id=3 is
stored in the buffers. [56] Referring to FIG 3, the third display
set 335 through 345 having the PCS 338 wi th the page id=3 includes
the PCS 335, an ODS 340 with the object id=2, and an END 345. The ODS
340 included in the third display set 335 through 345 having the PCS
335 with the page Jd=3 has a common object id as that of the ODS 315
of the ODSs 3ddnpinely 8dfposéd dchven fo thsdisgliysdel Ry atsimaBicittd BURTE 820

havi the P nce the ODS 340 having the
cg\r/r;rg% objeecqsr%ﬁlon%ﬁgtpbgf%sﬁﬂ’gg&ﬁﬁgfig‘%verI ies the ODS 315, the ODS
340 cons¥{juent | BIGSe¥A-6Prase dimgranpdtivstratper mbiesof iffuaingiasd owtputigyiyhs the
page corrp05| t%nﬁ@m‘gﬁfwﬁ 4lggféé;qag&%lﬁl%%ag&ggoﬂ%%change, an updat ed

object is reflect SCr Uch that at a tine
i ndi cat &8] by P‘f@qumgntpr?é@4iﬁn5la#ﬂltﬁ@eﬁéiﬁt305@5 PUBndgyl 5 pind BN 82@Qpf

which is sto rtﬁ@fﬂsf‘dléﬂ?‘% s%?ﬁﬁrfﬂ‘o%‘ﬂ he Ere%l%ﬂ:[d iPlhe tw?%g%g%% ﬁé:rb?)‘f APgRed

screen is output to eVI ce di agram
illustrating é‘idéﬁﬂé?d bm Pﬂﬁmfﬁm&lﬂp@wbﬁmwp G 'S hemer ¢fracmghergeso

having a PCS paéx&t Wha ﬁebb@uﬂ?&ﬁth‘e@o&d'dﬁta%ﬁﬁér@@l Id@cadE@thé ée%&&r 25D581a
Referring to fourth display set 350.t rougM 360 havi ng

the PCS 350 vﬁf‘ﬁ% il %ﬁgﬁéfffﬁhﬁé DeitePLirass A e NP i PPy
page conposi tdf aie respb@ive@IiSen10 &l DA ShEvinstyfexplaRe@RjiRetiwle o3c otjédd an

ER oo A o SRR R SRR FRRELELI 1 A SR AR,
buf fer 234, abjtctindegpdgion deniposlct 232rantsibieé in A3 brst bufter @33 ploivever, in
b peeeoLn0 aBmakal el R Podil e LS bt Aol PRgREET Y,
at a tinme indydkeRd ipipnpatoniof fhe R 3 18rwithfthe ¢hiecPids2 B3Deatir tlian tHaEOfplaage
| d=4. [S9]F1 Gne S3Bumpkdartli®y edtisARrrhdiioh 3F (B DD 1B R ALSHecOlo=1
i nput ti and outputting ata fromt fers i n accor ‘dance
with a [62]5 sage Aé‘,porfiqnglé( a first grdphlc object of the ODS 310 w1th the object_id=1 is output
from the coded data buffer 231 and is decoded and stored in the first bulfer 233 at the
time 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 from the coded
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 throueh 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 to fransmit 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 (ransmitted 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 throwgh 330



[col]Referring to FIG 5A-5D, all of the PCS 305, ODS 310 and 315 and
END 320 of the first display set 305 throtgh 320 are stored in the
coded data buffer 231 at a tine 510 indicated by PTS i nformation
included in an MPEG 2 TS header of a pertinent packet, and are output
fromthe coded data buffer 231, decoded in the decoder 232, and
stored in the first buffer 233 between tines 550 and 5@i ndi cated by
PTS information of the respective ODSs 310 and 315. As previously
expl ai ned, a Whmhelsmﬂaenied)mﬁi sninq:cﬂﬁtthd;sganﬁr@umﬁrﬂﬁmefh}s @0 died gdpiia

buf f h
Betoded i t rESEENE! ik S Bin nd QoS PR BRD SO ET Lo Sumich

However, in aut u@bssalw fmsthﬂmennmaposmonadmmaztsmtcédﬁ@dﬂhd firat oiffee233, tot he
val ue of the e on .Of

with the obj et?:l% EE%O—Z fepg'i’r‘%'g%h tﬂatq% a?l oofploﬁgm? aglgﬁ P(E & 5F%d
by the PTS i my&%mfoaﬁatwm of e P@QZSMh\mﬂtmoeudeZ Bojeephicischedn data of a

[ 61] Accor di ngloyhpleferf bcﬁﬁﬁos&fs@f&@ﬂ fs oQ@h@B}j}gc&spggs? LS 310 with the

object ick-1 is out fromthe co 231 and i s decoded

and StOFGA) i n UMbOTthe BES BEN. OB HOGaEND A at e (b ket s dubight he
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graphi c obj ect t he 15 with the object id is outpput fromthe

coded data bu‘if‘cf1 dymg he ?fd’ teerrtiged saat @Héres‘t“&“éﬁomﬁhet%@dfqaﬂé%“ffﬂ
buf fer 233 at23tjrecédetand GOmedigteld dlofd it she trife bidTep 2B D hQrtiiRd 370Bndiatddhg

ODS 315 with bj.ect 325 d E 0, of the
second di spl abhﬁé a?%r%éﬁ: (gtg%é‘@rogt]%ettﬁlf‘ggsﬁlw ?h@é@'&@g%g AL £ er
231 at a ti neinE36n¢erttd OBE S0 byluBddSnitnf ibirdréisplonset 385l ihidad 348 ugsheader
of the perti T o%?sg i t he deco 232
and stored i %%t OH%a}égttlggs agtsofgé Egg% ?L?ﬁp bfmnaStcére 018%38 %rftl er
236 control s buffer 33|’3’rt ¢ Oﬁﬁf%@mefz@@ th@l’@\rl@mbmtc{rect wgondtmpgcttof Hed3RSAtY to

conpose the pardti@nin @gﬁ@@&cggﬁﬁ&ngoﬁla{n%] buf f-er 233 to the second
buffer 234 based on the page conposition |n?orrrat|on A tinme when the

obj ect KPbred iHoWeNe: fingedhe Bip 338rwithdhe page id=3 perigras éhy sergen ¢papesitiond
buf fer 234 anging iR GISIsER0 aﬁ@mlhtlh@ébj&tt &1l $ind {hg OBJQQ i$2"Re BPsa4bi ME

i ndi cat ed bythePSlnf rmati Is stored last in
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di spl ay set ms nﬁtbmwmghl o3RO 0DS 320 dsnmwsul?ﬁﬁnmmb tiafsnAgEo §REBARAT | ONn

i nformation, ore ast,
is not trans r]?lu fe 2%) t§ Bo,etlﬁ%(y\{sn etic':eosﬁ(f e?)fﬁ‘# ﬁlﬁ%fté’ttmf\l%g?fqdﬁéteﬁh gy‘[jédmby
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screen output Wthh is composed based on the page composition information of the
PCS 325 with the page id=2 until the time indicated by the PTS information of the
PCS 335 with the page_id=3.

[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.
Al this time, the second buffer 234 mainfains 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



whi ch is decoded and stored in the page conposition buffer 235, the
first graphic object with the object id=1 and the second graphic
object with the object id=2, which are necessary for the screen
conposition, are transmtted fromthe, first buffer 233 to the second
buffer 234 such that the screen conposition starts. At a tinme 590
i ndi cated by PTS information of the PCS 325 with the page id=2, the
graphi c screen data of a conpletely conposed screen is output to the
di spl ay scr eepuge 4] Adkbfdu(gﬂy, thbeedBﬁHSbﬁ&S%tfﬁﬁuMQ,pr@&%gﬁNm&@OQﬁdi he
third display h re stored in the coded data buffer
231 at a ti rredlgpi %5{ cataéélg%wnl %@lﬁﬁf ormation included in a header
of the ;ﬁ@r]tl nenEICiaé(Lﬂeecteta@lndiblacledlwarmufthé scoond uifecZfded data buffer
231, de ' t h 2l buf f er,
time 57 |nd| cate thI% 'Féﬁé& 8%%%&3%1%“ e%@“ﬁ'ﬁ&u%?r%lﬁgnﬁ?rd
di spl ay set %EIWE’;ZOBEE pregaring bwffer b Hbis agiemoey wshe in@DRiI@AGIth ncl uded
in the third gisRbad Schndoli U S
FSlag aﬁo 1915‘91%5&%%06} §lﬁ§cts‘3§n ot t%msfﬁ}ffe gh32

that of the ODS 315, which h alrea én stor
buf fer 233, t#h@redpging Rw@?nwgwtdw@lapj BEgine Gkg displayduéler G8donaenbiyect

of the ODS 3lfzed Mispla E@§ didh of B8 prepHat @shisacRAd AQQluﬁﬁtmdléréa%%é‘fﬂ[@ e.

[ 65] However, ﬁsolncet % 35 wththgﬁjpael Eer orns"t he
screen conposf Pﬁﬁmﬂé’ PCRSV33S: 333 6uFf: Drptinpy 9f ¢ GrIeRsHpe bffer g1

and the obj ecztndltlféﬂspla@fb&fféﬂbsoMx&hahﬁbdtah@dﬂbbﬁﬁ& cdnitelell SoSpRECErdeASt
in the first b etlrre%?ndlcated by the PTS information

of the ODS 34d™™® %ﬁd’uﬁ%‘%&arﬁﬁpré%ﬂfﬁﬁ transmtted to the second

buf fer EB# to Helwteodaail withercRomeetn RGHPEBsinti4Qnwhdit hé@sckdemeorh@bition is

i ndi cated by Y { he page id=3, a
page of a CO%I&@%&%E%@%%%;H& Jbﬂ{érlgifgnﬁﬂ%n 0% 9??9 0 ?/Ehhl P%%i-‘g% devi ce.
At this timeconthets keibosrgotsiHutier 23434 Fia. 4B ad ﬂsreénﬂhsqhbldw lsffee€20, and put

whi ch i e i u
PO 525 wi ¢ Wﬁ’%mgﬂ@?eﬁ P 6P S GRUERES o B TR b pubtaF

i nformation &0 ereneg3s thgjinfprogatian pithePEe 32 wiledp Piﬂeﬂdﬁeﬁhﬂw gmeg| |
of the PCS 35ﬁH1caga$y3§e59TﬁﬂﬂarﬁNQn?lﬁQlequStj?ag Wi et zdazg'dsf’lll?evopﬁﬁho&%@

t hr ough 360 e storel()jlll#F i(.g Cﬁd$ %ngarbgffer at atime 54

i ndi cated by* Tajucsra pyfo isnddhe 29 25 qxehagesd yeh thpighe

8er t |d ngnt pg@hﬁbmaaﬁihmeeomﬂaz 23urshowi AEFIGoNad ottphtao B fdisplay dddse 630 -
ecoded, and i i at red, in ti

i ndi cated by ' W%‘I‘é"? urrr%t ilsglﬁyﬁ?ttz'%g"%f%%QS%mB‘ft R ﬁa@pfegmqglpugjf pl ay
set 350 t hr o%gh iGE@man raarmemdwﬂbadlwomasitomeutdmnlaﬁ&neaf ormation
of the PCS 320 Widdy,t he page id=4, a page of a conpletely conposed
screen is outpu to the display deV| ce. At this tine, the second
buf f er (284 nmi hlGiTHs 2 owichyst Blysteating emopstatipuof mwmglg@phmrdmhgdatbaﬁed

on the page GRARARIelY @mhpbiak 5‘%&5%@ fav iAg.ePCS 335 with the paee id=3
unti | thetlmlglglecyate % 1S?a?,orrrcuatf'tlon of the PCS 350 with

the 127phge i droperaliee §F’H1 ﬁ’@plyc datp i receivgthdn BRATEtion ST pRasePmResition

preparing bu iffb@fai6d AR desaribts & )f:oﬁh%sfuﬁfn P & g@a%h&rﬁﬁbﬁ”?s I'eEbi\'/:cldQn s@p
[67] FIG 6|sad%t7g§g6apFloc |aramo t he second

[68] Referri QWY [fereel I%W@lpp%sﬁwthafﬁwg fq 'ﬁépaﬂe

preparing bukbmpostibe nﬁfiﬂm’txh@oﬂhéﬁﬂaﬁh&c butd fs@ﬁtpﬁt&@theﬁ’bﬁla@rs&@@f dcB@diagf f er
610 is a meny

use aci r ef ce
conposi tion |911¥r8 g‘? fO%B Oélc"gg\ﬁ YRS G h?éa ’rcrsgfleerg%?af’éf’“@%‘éo at
pr edet er mi netheplispiatyisans. dhe prh@ndus:pﬂn&ym&wn&ﬁﬂ&corﬂ'é’iﬂndlp“g@|caly‘1pdimfcfner 620

i i dat f the. d.d
PR o e S L R S et
and 350, opeHdattvanes e@i’stSt mganﬁn@qhaplamrebm £dreposifidd stanmdwmﬂmefwhns@ioaye

buf fer 620" ap e BRRGHaA oﬂqgggea{veggggqﬁ{%@% A GRTR ARG, BET CCN

|sf|nallyotput to vice i 1
plurality of graphic data values, that was last input.

[72] F1G. 8A is a flow chart illustrating an operation of outputting a decoded graphic



[71] in operation S710, graphic data is received. In operation S720,
page conposition information which describes a page conposition of
the graphic data is received. In step operation S730, graphic screen
data which is conposed with reference;{o the page conposition
information of the graphic data is output to the display screen
according to presentation information which indicates when the
graphic screen data is output to the display screen. The presentation
i nformation isbjescorded in a page conposition segnent i ncI udi ng t he
page co sitio ra data
val ues «;ﬂ?ﬂs ﬂld&’ Qlfaﬁ%ﬁ@élg Q%rfig]% éb&?cégfnw}ggﬁag L}P? cé)artla feﬁP fsq: Wl%
reference to Jteh‘é\'@r é‘ls@maa@ll 3% 0h.ref doporad gmphlobbjactumqqamaqcvmngne pod- t he
graphi c data : s, that
was | ast |npu%é§{ HS& f&%% ﬁlm&tﬁ%%f}l ﬂhg)éﬁ gslﬁﬁnés(%f: g@ﬁﬁn&’&l@{ﬁ

oper ati ¢fftlof ouf 5 Fsr?gﬂ%‘c’“ é@é@@éaatgugapﬁp@anol@fgwp@@gag{apm]: objact to the
operation S81fycodrdraphi c object of which a graphic data screen is
conposei S recel ved. I n gperation S820a, a decoded graphic Obj ect is

out put a&¥or di n'g ﬁaﬁ%%ﬂéﬂtdaﬁrﬁw qiRCHP S ToerRRYeS ELR igompessd ishe

gr aphi ¢ obj ECITeCdﬁeddEnQipéﬁdmﬂSBiODuﬁd)gﬁphlc[&ﬁ'ﬁ]ctﬁln@ut BBhd Gcatef Vo har t
illustrating an é)gerat(ion of |n Igrng hIC object to the
decoder - [ 791 EEoRE Gstativ e Peastriiton ngpaieR i Bpine v ioh asremico PR sbhi
screen is conipps eglthe dedoderedi3@ed. | n operation S820b t he graphic

obj ect |nput 32.10.be. dec

present fon inf Eh%néh ?%(S)l%’%ﬁ%gﬁ (f %dm%m%mqﬁ & %b%‘?f‘sg&hggté}} g“qgr]?’put
to the decode&ho‘zmlapﬁl@]whlcmﬂlelgwhly objastsumpmgo ﬂlhal‘ecoacnjé@mihm@ntelm in

the decoder 23¢ |,8er0ne %:Ija@c lﬁét% %Jggfrrélgg}%’ | @%&%Qts'g}%&rgggﬁﬁm he.

graphi c object 1s 1npu as a tinme when
the graphic dBfreation isseenidedin arf otinel dibayisgnens haviapthe Tlaphipeliesithat.i on

i nformation icdr@igg® mﬁdmvéh@n Ipp{alﬁﬁiltycuf%@pﬁi}f oﬁﬁ&t&f@mt thﬁewmst he
graphi c object. Thus, .accaord invention, if plurality of

graphi ¢ obj ecP&ti¥glydpdicatdhy WesFen ipfammagien pliae %faplilﬁalﬂ??&% gge pypre-
present ation defti’rﬁi’nﬁi&hﬂn@mt@flallH&ﬁabaFJv@ﬁhl c objects have a predeterm ned
tinme in[ val t.ll}lerebe .ween. di gls i nvention gﬁi/ be enb died in a
gener al 7? r pose & ‘GrEEr” E‘S’h{’) Efnéo 5} ”}%WFWBP”:EPO&? aéﬁ?“FH"éerrn X TGRSt er
usabl e nmedi umrogranc frowdiargmputer wsatle h]bdﬁhﬁlﬁldcltldlng Bﬁtmbelgﬁltda&d,lsaar@uﬁiadias
magneti c storg L. s¢s,..etc.),
optically reaggmsrﬁ?a?hsegm(S% age meﬁ% MQ lSCest }(lzmjidlscﬁh%c ﬁgp tr“ia@)F
waves (e.g., readapls mf:§1§|(©g}sCB\Ré?Ms,fiéfwmbteﬂ,rwﬂ):arrﬁmwmwmnsnﬁmmI e
recor di ng  mech Ui derfi), hERRTrRleY Rhiatld1BLAL Ak Bnd, 9%&9&&&&@! stem

connected to a network, and store as a
readabl e coddistjled inch AmAISE SSEMORAGIE YR BHY Pomdsiored and exected 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.



[ 78] Although a few enbodi nents of the present invention have been
shown and described, it woul d be apprééiated by those skilled in the
art that changes may be nmade in this enbodi nent w thout departing
fromthe principles and spirit of the invention, the scope of which
is defined in the clains and their equivalents. 14 Cdains 1.
An apparatus for processing graphiccﬂghﬁ,S t he apparatus conpri si ng:

a first buffer which stores graphi c objéect data for a predeterm ned
time such that the graphic object data renain avail able for use for
the predetermned tinme, wherein the graphic object data defines a
graphi c object; and a page conposition buffer which stores page
conposi ti on ki nf orAvhepRsratusHoE PEICAssingeeTpplje datenthe SPRAryHs PeMPYRE i on
conpri ses p%sﬁréi Qe Wio 6ﬂe§)gra:pﬂf1'o%?éct 8&a %}%rﬁ?r%?&r% DhE O EGlmd S
to be displayed on a ¢graphic Screen. : e apparatus of claim
1, whergiphid bigegrdaphemamyvaitible fdraise forithepletiéte@aingytias, whdredtthe graphic
identifier. e apparatus of claim1, wherein the first

3. T
buf f er bt dafa dpfincgAgsprEc abpeetndat a until the first buffer is
reset. a Iﬁl%? ?Jﬂﬁoﬁﬂ&%ﬁ&%ﬂ‘g@l‘% %&?F gbnée cofnjrﬂo%i}i'l%ﬁ if3RAtiot), Wherein the

a coded data er to recelve an I'nformation stoérage

nedi umpagé eommsaimﬁnﬁ]ﬁnaﬁmgfcanpi}isp pagi;isre%;fmmaﬁg@ ﬁidlil@tiag péagee the graphic
conposi tion. segnent. and a plurality of object display segnents

corres bﬁﬁpﬁgoEgﬁFﬂ@Wﬁgﬁ%aéﬁﬁ%ﬁ§$feBn segnent, each of the plurality
of object display segnents conprising graphic object data defining a
graphic object to be used by the apparatus in conposing a graphic
screen to beZdi sphgyaptareins of dilaipl hywhiesindhe grapbicpdyert detape sdentifind by an
segnent ri.skng page conposition information for at |east one of

t he pISPﬁ%F%@H%ﬁabraphic objects defined by the plurality of object

di spl ay segnents to be used by the apparatus in conposing the graphic

screen, the page conposition information specifying how at | east one
of the pluratity T8¢ agpapms ef epjne &+ Wheeia the fipse buifesiarpete grapbireobject data

gr aphi GnfChE st b3er is reset.

4. The apparatus of claim 1, further comprising:

a coded data buffer to receive data from an information storage medium, the data
comprising a display set comprising a page composition segment and a plurality of object
display segments corresponding to the page composition segment, each of the plurality of
object display segments comprising graphic object data defining a graphic object to be used
by the apparatus in composing a graphic screen to be displayed on a display device, the page
composition segment comprising page composition information for at least one of the
plurality of graphic objects defined by the plurality of object display segments to be used by
the apparatus in composing the graphic screen, the page composition information specifying
how at least one of the plurality of graphic objects are to be displayed on the graphic screen;
and

a second buffer to store composed graphic data defining the graphic screen to be
output to the display device, the composed graphic data being composed from at least one of
the plurality of graphic object data stored in the first buffer;

wherein the first buffer stores the plurality object of graphic object data for a

predetermined time such that the plurality of graphic object data remain available for use for



a second buffer to store conposed graphic data defining the graphic
screen to be output to the display deWPce, the conposed graphic data
bei ng conposed fromat |east one of the plurality of graphic object
data stored . n the fjrstgﬁuffer; wherein the first buffer

st or es PREBISIFGIRINCE JMSpptt of graphic object data for a

pr edet er m neghd:bifRns Yask Efdlostiitn MidHaliod xoﬁf?rigag ZaBEE'ti_Sn oGk A3hicating
remai n avail able for use fo 15 the predetermned tine, and

wher ei nwhdre theagideasd wpe off theopluralfty pfratapbic abgenty arsde beakisplayed on the graphic
information indicating where the at | east one of the plurality of

gr aphi ¢BBJ'ects are to be displayed on the graphic screen. 5.
The apparatus of claim4, wherein each of the plurality of graphic
object data is identified by an object identifier. 6. The

. appar at us of5.cl aiThesapparagrsedfrelaitmed, fvtresein igadlf of the pburelitytdfegramhic elbjietydata
of graQQhﬁmRE&f§§a98&%a% éhﬁk%he first buffer is reset.

6. The apparatus of claim 4, wherein the first buffer stores the plurality of
graphic object data until the first buffer is reset.



