1 Description STORAGE MEDI UM RECORDI NG TEXT- BASED SUBTI TLE STREAM
APPARATUS AND METHOD REPRODUCI NG THEREOHR Techni cal Field [1] The
present invention relates to reproduction of a nmultinedia imge, and
nore par- ticularly, to a storage nmedium for recording a nultinedia
| mage stream and a text- based subtitle stream a reproducing
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based subtitle stream, a reproducing apparatus and a reproducing method for re-
producing the multimedia image stream and the text-based subtitle stream recorded on

the storage medium.
Background Art

[2] To provide a high-density(HD) multimedia image, video streams, audio streams,
presentation graphics streams to provide subtitles, and interactive graphics streams to
provide buttons or menus for interactive with 2 user, are multiplexed into a main
stream, a lso known as an audio-visual "AV' data stream, and recorded on a storage
medium . In particular, the presentation graphics stream for providing subtitles also
provides a bitmap-based image in order to display subtitles or captions on an image.
Disclosure of Invention

Technical Problem )

[3] In addition to its big size, the bitmap-based caption dala has a problem in that
production of subtitle or caption data and edition of the produced caption data are very
difficult. This is because the caption data is multiplexed with other data streams such
as video, audio, and interacﬁvé graphic stxeamé. Furthermore, there is another problem
in that an output style of the caption data cannot be changed in a variety of ways, that
is, to change one output style of the caption into another output style of the caption.

Technical Solution

[4] Aspects of the present invention advantageouély provide a storage medium in
which a text-based subtitle stream is recorded, and a reproducing apparatus and
method for reproducing text-based subtitle data recorded on such a storage medium,

Advantageous Effects

[3] " The present invention advantageously provides a storage medium storing a text- .
based subtitle data stream separately from image data, a reproducing apparatus and a
reproducing method for reproducing such text-based subtitle data stream such that
production of subtifle data and edition of produced subtitle data can be made easier.
Also, regardless of the number of subtitle data items, a caption can be provided in a
plurality of languages.
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problemin that production of subtitle @& caption data and edition of
the produced caption data are very difficult. This is because the
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[14] IIG. 8 illustrates an example dialog style unit shown in FIG. 6 or 7 according to an
embodiment of the present invention;
{15] FIGS. 9A and 9B illustrate an example clip information file including a plurality of
font collections referred to by font information according to an embodiment of the
present invention;

f16] FIG. 10 is a diagram showing locations of a plurality of font files referred to by font
file information, shown in FIGS. 9A and 9B;

[17] FIG. 11 is a diagram for explaining an example data structure of a dialog pre-

" sentation unit shown in FIG. 3 according to another embodiment of the present
invention;

(18] FIGS. 12A and 12B are diagrams for explaining an example data structure of a
dialog presentation unit shown in FIG. 3 according to other embodiments of the
present invention;

[19] FIG. 13 illustrates a dialog presentation unit shown in FXGS. 11 through 12B

- according to an embodiment of the present invention;



[10] FIG 4 illustrates a text-based subtitle stream having the data
structure shown in FIG 3 according to &n enbodi nent of the present
i nvention; [11] FIG 5 illustrates a dialog style unit shown in FIG
3 according to an enbodi nent of the present invention; [12] FIG 6 is
a diagram for explaining an exanple data structure of a dialog style
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is synchronized with moving picture data and output in an example reproducing

apparatus according to an embodiment of the present invention;
271 FIG. 21 is a diagram for explaining a process in which a text-based subtitle stream
is cutput to a screen in an example reproducing apparatus according to an ernbodiment

of the present invention;

[23] FIG. 22 is a diagram for explaining a process of rendering a text-based subtitle
stream in an example reproducing apparatus according to an embodiment of the
present invention;

[29] FIG. 23 illustrates an cxample status register disposed in an example reproducing

apparatus for reproducing a text-based subtitle stream according to an embodiment of
the present invention; and

[30] FIG. 24 is a flowchart of a method of reproducing a text-based subtitle stream
according to an embodiment of the present invention.
Best Mode
[31] According to an aspect of the present invention, an apparatus for reproducing image

data and text-based subtitle data recorded on a storage medium to display a caption on
an image based on the image data, comprises: a video decoder for decoding the image
data; and a subtitle decoder for converting presentation information item into a bitmap
image based on style information, and for controlling output of the converted pre-
sentation information item synchronized with the decoded image data. The text-based
subtitle data includes the presentation information item which is a unit of displaying
the caption and the style information which specifies an output style of the caption.



[22] FIG 16 is a diagramfor explaining constraints in continuously
reproduci ng continuous di al og presentatidson units (DPUs); [23] FIG 17
is a diagramfor explaining an exanpl e reproduci ng apparatus for
reproduci ng a text-based subtitle stream according to an enbodi nment

of the present invention; [24] FIG 18 is a diagramfor explaining a
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subtitle decoder may reset an internal buffer between the output start time and the
output end time, and if the next presentation information item has to be reproduced
continuously, the subtitle decoder may maintain the buffer without resetting the same.

[39] The style information may be a set of output styles that are pre-defined by the
producer of the storage medium and are to be applied to the presentation information,
and the subtitle decoder may convert the plurality of presentation information items
recorded thereafter into bitmap images based on the style information.

(40] In addition, the text information among the presentation information may include

| text to be converted into a bitmap image and in-line style information to be applied to
only part of the text, and by applying the in-line style information only part of the text
to which the style information pre-defined by the producer is applied, the subtitle

»



[33] The style information may be fornmed with one PBS and recorded in
the front part of the subtitle data, and a plurality of presentation
i nformation itens nay be recorded in units of PESs after the style

i nformation, and the subtitle decoder may apply one style information
itemto the pl urality of presentation information items. [34] In
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the color palettes included in the presentation information, and if the color update flag
is set to '(Y, apply the original set of color palettes included in the style information.

[47] By setting the color update flag to '1' and gradually changing the transparency value
of a color palette included in the plurality of continuous presentation information
items, the subtitle decoder may implement a fade in/out effect, and if the fade in/out
effect is finished, reset a color look-up table (CLUT) in the eubtitle decoder, based on
the original set of color paleites included in the style information.

[48] In addition, the style information may include region information indicating the
location of a window region for the converted presentation information to be output on
the image, and font inforration required for converting the presentation information
into a bitmap image, and by using the region information and the font information, the
subtitle decoder may convert the converted presentation information into a bitrnap
image.

- [49] The font information may include at least one of an output start location of the
converted presentation information, an output direction, sort, line space, a font



text to be converted into a bitmap image and in-line style
information to be applied to only part ef the text, and by applying
the in-line style information only part of the text to which the
style informati on pmdefined by the producer is applied, the subtitle
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[49] The fsmt | nfﬁfe%é&ﬁhv@ﬁ)ﬁn'»ﬂﬁb&m%e @éscﬁ@e@?ﬁor@ﬁﬁ Q\TIthq&BfAhECRb]{he%art

| ocation of the convert rese tion r tlon an ou
direction, sor tcon}pﬁwgngscg@gjggs, 31 n]a?h ex: pie em%orlim ents of the nmvennog are shown.
[5‘7] Referring to FIG. 1, a storage medium (such as the medium 230 shown, for

example, in FIG. 2) according to an example embodiment of the present invention is
formed with multiple layers in order to manage a multimedia data structure 100 of
multimedia image streams recorded thereon. The multimedia data structure 100
includes clips 110 that are recording units of a multimedia image, playlists 120 that are



identifier, a font style, a font size, or a color, and the subtitle
decoder converts the presentation information into a bitmap i nmge
based on the font information. [50] As the font identifier, the
subtitle decoder may refer to indication information on a font file
included in a clip information file storlng attribute information of

a recording uni subtitle
decoder may buf %eg‘%d%lﬁlég %tl%?l%ﬂi fhaglg?% mo‘fl %@'# ﬁgmc '%mrg n%%g%tgn%,
the subtitle da?‘ﬁn@@ﬁéﬁ’é‘l arpyseq! frrgrrodupe & mudtitpesiy g g e el an[isdex tabip 140 that
addition, if a Blussdabispetiteh mohie objektd bd BrsCiafradict@ iRl (BlUPFafidvidubjeats 130.

pIuraIity | ang . ; [

Subt 11 ¢ dZoder gag Pe okt u6 FEBrLER Bololies HAGR- RS U ol MEpm 11
| anguage from afosagpudigryigual BhYstacEean &y phish pictyge quplityraeiie and clip in-
correspondi ng t forintonslal ﬁ:rtthaoaftnbmé curfeRicnding anme g vidae spbdil. &bt éximele, the

subtitle data i LQRe, s%r'é Q@ogdﬁ% Cfﬁ%cc.ao%ﬁ{u%ﬁ)ra s?aﬁ@eﬁ& tsufglf aszl]lﬁu n‘qﬁirgﬁ ﬁ:ﬂﬁe

invention, a netho rOdUCI ring

i mge data and PRES IR %ﬁﬁ?t H?‘Y"é’eﬁalt"g clips Jdpélﬁ?ddg?t Iif%%db? 6N dat3 sppm
i mage based on tireobeagspresatdin alt asppets afabe prdeaidiongor. ieadditibgstheleltpain-
reading style i pfardmti2h, ﬂfélu?e de?o?ﬁ@éoa&rbﬁ%ﬂwk Bft% Wda&%&k&r&ﬂz an entry

converting the presentatlo

based on the st¥@ fi’*’r?f%%&?i“ﬁ?f“ﬁ?ﬂf"&%ﬁ‘f’ﬁ BF‘?CFW& Oéﬁfaﬁé?mjé’fac‘%eﬁ%ble enu‘y
converted presepdigitis @oorder io unitstaf @ predétemmisadrsedtionand ée likd. t h the decoded

i mage dat gsgjThe tgped ‘18@1%{91@0%&%{ delr r&’cﬁakéoﬂ iR ibRe1PY ahd hofl
i nformati on Wmchls in %\ %g
Tt 10 i3

t he_caption
i nformati on whi ERIEH 8‘&?”1‘?@@185#3‘5‘?5]? B 1“3“?)?2 &ﬁ‘émvﬁ‘éﬁ
According to stwith namgmhewuats@é@togmﬁmtm fhese sengatipmecemhdndnstarh 1st or age

medi um i s provi glegudien St 0818 list mg%lteﬁtaéweﬁr}ﬂoﬁ@e%@mg@du%Hpéget:laﬁ data
to display a capti.o on. e data, wherein the
subtitle data |ﬁ8?‘ffg‘8 b acﬁqzévlhgsl%ﬁécwﬁ&’iﬁtﬂﬁf %?‘PCFEE *$beci fying an

out put styf@ of tHe lé@esttahlmmawtablept the topilaypr effthextesagermediunoie define a

i nformation it eperatityas nﬂés%ndm‘éﬁﬂsﬁéﬂdﬁﬂﬂuﬂ@két&t Q:Eattoh@uf@ﬁﬁhb@éf allaifids drlae

subtitle data Iﬁ% %&ga %a%altltleorme 1 5el qad?bgraus & %Qnon E{f‘e search or

separ at ely. ional - aspecrs. anc
i nvention w | | Ipenvseatl, qup pe Wp{oﬁucp;éﬂhcumﬁ‘%tc F@ledléﬁélfsp mué%smlewwrolm ows
and, in part, wokhatoe oObuilorsndnt @ is heotheseally piptadiced @irst Fayn Heodagar ned

b racti ce of g& Iij ntion [56] The present
i %vgntl on l]ho rkﬁ%%%?’im %mﬁ@%pg%u?%ﬁ@w th r[ef e]r ence !too the .
accorrpanyl dr a P55 TP dif?s@'%%ﬂﬁ‘?lo m@ﬁ%éﬁrﬁ@ﬁ%‘%“’o‘? IehaplHrEdiei on

are shown. [57]mﬁg¢$rcompngssian -dotl€d will,now betepplaigel witdicferantsiodiGas Fihe il-
medi um 230 Shov‘ﬁstraftﬁran@%&{ﬂg &ata étrﬁctlile@fa:?)\v%%%&gdnpﬁldsﬂow@ﬁ‘mqﬂiénpérﬁia )
enmbodi nent of the i nven% on |% or med t:{r)g E‘ﬁ v[gers in
order to managé ’é iSEeAy Bg [pran ey &’B‘F Bt VPR
streans r&&rded Rdf@na@to FIGha urmrldcn tnecdveaprdldmas slanugtoummapﬁaed mﬂmmles
clips 110 that c&l’taeasrd@ébﬁbéii dBGVdJHteBcﬁb&f:d abhd &ﬁd@@hﬁzﬁﬁ%&mgk@éﬂ ists

120 that are 7_r.eproduc uni
obj ects 130 i ncVthH ﬁ%'{}{}%pi i tr‘}nvef}{’r%lﬁa?"{dﬁg‘fsepﬁﬁa? Yﬂ&ﬂ%ﬁﬂ?% égrdé‘ﬁ'uce
a nul tinedia i négam 25hecerted mdesioregetied 230, bsh af sdigitad dersasilegissoDMP)a
[Tg\é i eTﬁ bj ef:t t orlmw d4t8 btrda@ 0 GHeGRek 2N8ed stk 30D bhn KON @regﬁllzecc taspraﬁo

e CllIps C u es ;
58] The o1 LS hhBidl Sul MR EIRI R A0 AR5, ABLACLULER bRGLA SRR
pi cture qual i t\stEeR288 foraroyiding buiens ormenus o infefact with o h%,er,aléltof high ere
ot szpszﬁ;st;ﬁ%g’;g%ggsaggbgm%ggggggﬂggst@;ﬁﬁf‘fsﬁzﬁfﬁﬁﬁfare

y :) d o' the stora 10

experts grou need not require the AV
data streffdl112 t@%@“@éﬁ%ﬁ%%@?‘?%Z%CFW@%&%H@@P ipget of fhequgsent
i nvention. |n addeintibwRpreidae dalaifpr providin@aibtioes ot tdptioRyofiamalitibelia image to




[59] The playlist 120 is a set of reproduction intervals of these
clips 110, and each re- production intemsval is referred to as a play
item 122. The novie object 130 is forned with navigati on command
programs, and these navigation conmmands start reproduction of a
playlist 120, switch between novie objects 130, or nanage

reproduction of ,a ﬁ%l}tﬁ%& (anl}le gtgrg%eaxg%&?ﬂlg ;25‘1? ﬁnti ag 'iag it lgmeql?efd%& ufin ?%‘farkug

[ 60] The index ta
nmedi um t o def i nénguasp§bg] 45y expnsible makupldes JaRewevse Waésbtgl@%@rt
| ocati on i nf or meaptions affa nalifimédid inage aﬁﬁromﬁewﬁsu@mﬁarﬁ 0ad. IRrdiaftbethe reext-

|l ected b ,
rend, el ot . D 2l 5 fan 4 bt 4 L AURERE Sl
i nfor mation of &1 beteferred torfsiatly agmtext-ased subitlersireamn| TheEssenselion GEPRIFS st
when a storage secm206ifer gndv&h@kubﬂﬂeadatmqumﬂﬁtgala@pxamaéslﬁmab&is]ed

ATong these. |t itk B SLENEIHIGIRTbNG: fbRubly ShEcamI 1 uhi oh @

mul t i medi ge I.s C ressi on-¢ e explained with
refer encea[t‘sé)frl‘il G Swice e pext-baseq qubd %faége%z@%ﬁﬁré‘e%%?%{ﬂ@tyrf@é‘% ifif & Vof
an AV data stredan aicﬂu&iemdnmomenpﬂexmcﬁﬂathé A¥tdataasedn 31hthetsize of the
stream 220 accogg. Biled S &m%mmma& médmeﬁé&ms ar&\eﬁ%mﬁias of 62]
Referring to FIG 2, 1n_or erﬁtosoat% Mms realg?g

bi t map- based cafStRUSH BAPSPRUdeSHE; ‘Haléf guages Mpreg é'Eth’ffﬂ’tafefil e
dat a stream 220 sétidodata mamdzamndzmomcmmy wbduetrband eéfeaively icdivedrvithont
is provided sepagadifiicinf.romthe clip AV data stream 210 recorded on a

st orage ital.versatile disc DVD he, AV
data otredisb10 1 gk ﬁﬁ%@)éss St ogis bet ok i s bRk e ate
presentation gr aphis eepgionearredoeveleid qyeanidiingslis nnge.tThe prwesa cormmdingn
interactive gr atﬁit—%e@daia&ﬁﬁ&&@& gﬁ'@lncﬂfaﬁﬁdlbﬂh@ﬁluﬁ&gb 1sGBREd tol¥8 Rid8erin@. The
L erect Wt h o8l Bhiuc e A B Tl B G R ol B g
recor ded dfbk he s%ﬁ‘%é‘“ﬁ‘é’éﬂ@ﬁﬁ%@ed pdbifle tream28Q inclyding dendering infoematian a
220 according t @uaﬁnvemémﬁlaimin defailtWieé rpfeREEITH FIG) BERIG. Qs iﬁﬁg&ﬁﬁﬁﬁ‘t S

data for providy 1%51{ 50 s 5881 Ol Tl AR e

be recorded on t
usi ng a markup P‘éﬁ@‘i?é %fd}é%P%mdﬁWéﬁ?lbnm bl e nar kup Ianguage (XI\/L)
However, d6%h subRefekiag sa)FIGca,pha mmbacﬁd sabtit’lﬂ|s&¢aﬁelﬂ0alc¢diﬁg§toaihembodzment '

provi ded usi ng thﬁélﬁr)éseﬂ%?en fu@l‘u nﬁé@&ﬁ@uﬂlﬁ(ﬁs@%@qﬂé&' AR eofdata

220 providing t tion 0 a@b%gﬁmlﬁétﬁ'gmsqnﬂm &I'he

will be referr egla}"gp ”@F@%“%%ES
present ati on gr 3ghidsretlsogaier@de af @dxabagctmt dianlyofshebdirlog enichail 6340 forming

caption data al gg td-0abalfBiifk {RA2DARSLoRIB th BrddF 2 picRetBEdBEmERary

Lext - based subt FRPE BRDFOSIPRL IRy P e B SspdPeret o e oihtemnd

AV data stream subftle sireami2g0 isatcorde andotrangmiftedyint ity pictranspodtapacketst(TREIH2.

I210 ttget al ze OAsEﬂi@of%ﬁ?@f%&&&r&ﬂb%&iﬁ&sﬁﬁi@reﬁhmm 220 is not
Imte

et o. [ &S es or
Ui g s pltisle) ('t ARy Bk B sl Bl G5ea8 220 AR R IR BB B B 8
dat a stream 220PigsAt lsteném @ﬂﬁ ravliiplpxed vt etV date segapeetiapé syreasgied agla
wi thout any di fédparitetns.onla@hlagthedivextlobashsvsullGid.e stream 220 is

then Convsééjed ! nﬁ&el%nghé%{}ft? P%gaoﬂ{ &e'%%ﬁtfkﬁ% ihcFud2ld Eno s 1o ased subtitle

screen | ai d ovée I'a |g§8 € process nver %é

t ext - based dat aSUeARS20:ppediglog paibisirecopied clheiext-hespd F%Q@Stfeﬁmr%ﬁ &ciude t o
as rendering. Toe D3IXBHhsiEdnedubiht frlog: sall & pRPALBZS DU 320 @8oughf3e0 mat i on
required for reﬂ)ﬂ@MﬂQ the TR} B RANTHEBET 310 includes information specifying the output style

of a dialog in a caption displayed on the screen on which a multimedia image is
reproduced. Meanwhile, the plurality of DPUs 320 through 340 include text in-




[66] The structure of the text-based subtitle stream 220 incl uding
rendering information wll now be explakned in detail with reference
to FIG 3. FIG 3 is a diagram for explaining an exanpl e data
structure of the text-based subtitle stream 220 according to an
enbodi nent of the present |nvent| on. [67] Referring to FIG 3, the

t ext - based subt gfl, O%tlg " %@@f

present invention ?thcl S glafcg%ﬁ gﬂfré; bte%s?ﬂy %&on&fdw;ﬁ&ve
plurality of di %‘f%“ﬁe\%sent atl on units (DPU) 320 through 340. The DSU
310 and t HZ0IDPUs BED4 3tBtraese: tettdaser efiteitle sitkain?28 Siavdingliha Hatg sttigivie shbas in
of the dial og upid § addthi %aﬁ%ﬁamexttglemggﬁgenf?ﬁﬁﬁﬁoﬁum'tle stream

220 is re ded ip the fao enentary stream (PES)
or sinpl yc[ghown aleigmipg® ?c‘g'é}i‘e t@%%’aseilsgwﬂchﬁ"é‘mﬂé’g inpludes,gne R4 5’%@6
subtitle streanple@ltyic§ DPEIsd2@led and transmitted in units of transport
packets (Tg')?)] 362. AnSSingl eﬁli:o&ﬁi@nt-gf)&eb&sén@ﬁﬁéﬁtﬁg thOnisbefol HRRSPOT t

stream ( wever, ext - baSed title stre
according to angek l_‘g M OF HRECSHHALADnifs ;ﬁ%"(ﬁ"f’rof}ﬂc%mﬁmo Bus may not

mul tipl exed w tbﬂﬂph@ﬁmepmatdy.s&n@amplzb@eammga syeteoswtkds as a separate’
TS on a stor agewﬂﬁ%‘g&%aqmg@&e,@@gmd}n FIG 2. [69] Ref erring aga| n

St oam 250 one. PRI & ATAICRHAIEM Wl el Akt e fral v

stream 220 i ncl wieencoieFIOSUFELG iPetiies adieldg atyletunis shovorin FEG.B agcording to
pI urality of DPA@M&M{@%I@S@Q@@M@W ng the DSU 310. The DSU 310
i ncl udes | or mat ying.t put f a d|

caption d| dl aye onmflg%%e,[%r}’ee%m%%%wi@haSa?tﬁ%ﬁﬁ{atl? Jboég

r epr oduced. I\/Eaﬁﬂﬁgisé’lesftﬁé 19| igy piich nypﬁfstmr%mntlﬂqmeg%d@mtq h¢c| ude
text in- 9 fordigildyedad £ @pBortie tdmectet, & REnGOTEEDSTS 31 ®inblRdadiiSBnayieslon

and i nfor mat i O%gpcgt%@%?g}eg@é@ﬁ%gyad&gg%s% s 04 nf hiich, nbortiafdzat es @

t ext - based subti ream FUCTUT & SHOWN T n

FIG 3 accordi n§a4isdEer rendeeng W%P%%ﬂﬁ% Tt RHEFRR PRI 47d s0 on.

Referring to FITﬁedétallemmeﬂosbf:ﬂm&wﬂlllmmbplaihéaélamtream 220 i ncl udes one

DSU 410 angkja pl UpR.leiya el RP0mink lf)ghgﬂé&edg%;s aaﬁﬁg%mst
er Fned as n

of the present nt |o
di al og_pr esent a@r‘% ALHAT %gto%%"?f@fmenf fBRESSE IOl US ey not  be

speci fi ed [#8par atRedfgringso BRaintedIAIH indudes b pgletie @iladtian 65 aatn mgion style

whi | e( processe i I a
el agg g doliediah BF® ﬁﬂ&ﬁzﬁetie clc)ﬁf)ctml{ didlis 458 gfjﬁ]iﬁﬁ‘ragm&tdﬁ Eélgz]{ I%r&g%{: ot

Pe o P s leriinl EolanTe SeRed kigeich REOBr S htighon e Festmghon, sic
accordi ng to arpserizoirieesitdegiee tipriudgd extbnpalétinwelitciont1([czd pe Rolied foiaHgf
to FIG 5, in tm@plaﬁliyﬁmml&@&dmer@i@m style information |tem;

di alog_st ¥‘L7iset () %:]39 n st Syky,\@cﬂlec Qo8B 1t BE :Oﬁtg{é{]b R} I gtg%nl 1%31& of rfhe

dialog to dIS acaption are ¢
DSU 310 i ncl udeﬁeth é\ahaa% fomvnsﬁcamn |Eselazegion sele leclv@gmwnumfomnem&&

dialog is dis plzﬁddeﬂlmg A Idafadih Whith aidiblainRibeAnpl@aitn Bdreb Bltext SPRERI Ng

The detail ed cdmuiBReRfintickan bk SAISRE s FARLER! qr oY Oy
a di agram f or é&?‘iﬂ Hggerile dyie e%kﬁ%neﬁléattdapae@wﬂwhe adlﬁerﬁmdfr'bapzfgﬂetr@ﬂe
unit (DSLT) acaobelapplied @ thaxestobedthdbidz. of the present invention. [76]

Referring ’}tg? FI Gy ? ltsQ%xa@%gbi%;%?ﬁar}ﬁ}#&e&aﬁglg%Ft@g&lf\cnﬁ'gglecﬁglbé)&ylgill?l?

a region style col [ ectio ection
a plurality of aerdps f?aﬂ“@@?r@bﬁéﬂeﬂ‘i (f}lecflﬁ?sé’%té“‘{e&“% used in a
caption. 9ol or RetmingatHGV, onlikedlIGrs, iefpaknaddlledtiion $UE I3 n@sinéluded. That

transparency degnegior bﬂ&{elégﬁéinbx{‘xs Tnbtedeﬁﬁécﬁ}x i lfsgj bRCLLQ DicRB10
applied to all ct_lcﬁtner? mpa ],l)ji;[?tol bte%xplamgﬂo 1th re e?'g[ce to F.[@?IZA i@ﬁﬁ%ﬁi The
data structure of each region style 710 is the same as described above with reference to



[77] The region style collection 620 is a set of output style
information itens of re spective dialogsformng a caption. Each
region style includes region infonnation 622 indicating a location in
which a dialog is to be displayed on a screen; text style information
624 indicating an output style to be applied to the text of each

dial og; and a uggs Lhangeabl e style collection 626 indicating styles
that a user can [0 %e arbitrarily to be applied to the text of each
dialog. [78Y1 FIG FI)G dllustrefeeyialag fyle uaik phoainrn FES- §r é secafsting tean a
structure of a edinbdddgers bfihe prasnt ingegion.di ng t o anot her enbodi nent of

th |

he bt 81k 7 7Bl LY 8400 el
col lection is nBiC¥dripksslity pf regian sides $Pomd B2 A5 ﬁ%‘%ﬁdﬁé"‘@oﬂl}aégﬁ%n
610 i s defined tolleatiddFfl0is;m daeofemiramylefbdﬂurtphieﬂteefdemxﬁﬁgmldr@toﬁabEisedlﬂé\

d FIG 128. T .
and FIG 128 Thg, ngé‘ EolcHE bR o8B ERIOAuS Alsfrfiichy deiRaSame

10
illustrates a dfnﬁ eEF‘F\F‘% ee‘r?&mom }-’Fla@’heé till of hepluality R§PFHS an
enbodi nent of tlmeatpdﬁ’s:eﬂbasmﬂentl on. [81] Referring to FIG 8 and

FIG 6, thgyPSU 3ﬂ¢ﬁaﬂ»ﬂﬁﬂa%8§m OE%E%E@Mzb%d%QGQJDE&&aQ&%@%a 79}

plurality of re n styles 82 620
pal ette coll ect gnatiog 8?"“8’1“1‘18‘”6?35‘?”&% %gﬁ d‘fca?:ttﬂndfr to b isplayed on a

defi ni ng col or ssqr@nmdlﬂ@edgmmm@rmamm%ﬁ andi622chabrdes mfdpmatain onr¥,&f cool or

i nformation, sughings, %éwlaﬁas %M{ggcﬁlﬁ&@ﬁor bR \bH 86 ihk Qnﬁcﬁ@fr it ©
col l ection 610 c n be gﬁgﬁlt g .0.all plurality of DPUs | ocated
after the DSU. P a°

gﬁ?yﬁdf”é F%?‘Fnstyl e 820 and 620 incl udes
regi on i nfl8%mat i oﬁlsmc}emgi%mlelsﬁ@mﬁeﬁzﬂmgludnf toxtrstyld ioformation S amiicaR4

region i nf whi cthmam@tad@taheﬂt utssqn@tobe agsmk@ai@@xmeachscﬁﬁ@ge@hatam rhes-
regi on i nforna

coordi nates, t héer(a{\%’ma% P Lﬁ?qgcaqﬁl n ‘gﬁl‘élk& geﬁlh(gg c%ﬁq(?ﬁ 8 902'?1 dﬂ%gjy%mgfe YiRdow
wi ndow regi on i ¥¢2igR ﬂeﬁﬂh@d@hﬁ‘ﬁ e OP@UttdéiﬂH@nd’f 3t wglows fom te tofrhaadh sidg ©3)
Al so, each regi bBrighitasd §24) opfiéin Gdd tb Gbwithas, mxﬁna%ba{deem iRdn@iFiBefin Géht

520,20 024 1 ndlSRLAAAN A El%lés%oic?orliﬁhgg%nt B a8 bR Gt n

each dialog. Tha ocatTdn 1n
text of a dial o@’nf%olftr&“[%éoali‘%ﬁﬂlbﬁy@ﬂld% t he wi ndow regi on.descri bed
above, thd84jut put Fudihemciré, eachatgidrestile 820ctnd $20 Eanaisotidvtude @ fuber biandeabicteyle

to the right-haQg.sicd8s50 Ha 525%&191% tﬂat%ﬁ‘@%}%m&m lgm'axlilk q‘fowsegor q

or 1talic, a f ofie ot Snecshls SHHGITFPT P BH 636 FaREombILBY vehitdmEEad e
can be i ncl udedcollp@vh 85QandEh nar iecludeathhngedyfonmmtion 9ﬂ1é1e82;®tzcasmﬂ aG2fiopan
al 30 i PCl udet aI 1éSioh, rﬁé&ﬁﬁ@ﬁ#@&ﬁmm&keﬂﬁ%ﬂt@ﬁ&la%aa\hgéé[aa&%oﬁgﬁxt output style
e g o kp i B 2 L Bl g s P ks
changeabl e st y|elagwly werenssf opdoreastd veRsingelationte informatibrommitput styles 840
i nformati on on atnhgzhmtapmd%thatmmwdlgggon t he output | ocation

f text f ont t t put.
"nf or mat i S8511 1 o EiHGarA B 10V, ARBER REED s Mae BeluinsBinlanty, site in-
expressed as a feEnaion (tegign jstyde) 63 dafinest indeaceaian eflc\BaP ansd G628, inknestiloin-t o
i nformation on fatmaﬂdh (iglind @§leBHI0 &k SBRInkO1abe mﬂﬂmem@ﬁhsiz@ irber atrﬁiiﬁonOf

each dial og. [85]; flor #M[e Sgﬁy‘}n&emgli)%v(u% cﬂgng% b?erg‘t Pés@y?nd)t}?%%;er of

style relation 1n ormatTon reg|
defined in the 3PBYigrbest ipfermeti items 56olawst i ne styl e i nformati on

(inline s[gﬂ e) 1511]3£sma1her@mls@ﬁmmaioﬁrﬁzaﬂéﬁxk@uﬁmﬁaﬁBt&l& ipphliecdf a

caption, user oG qg@ S cfl .90,

(user changeabl e s)tC ﬁl@% dﬁle % ’Eﬁe or rI?lléof gs i[emfogm{tﬁnlsmlsapphed

information it cWed :p)%{ owez apat }DO‘VEC}‘ region style mformatlon 18 apphe and emphasizing a
part of the caption text.




[86] 1) Basically, region style informati on 620 defined in a region
style is applied. [87] 2) If there is itn-line style information, the
in-line style information 1510 is applied overlaid over a part in
which region style information is applied, and enphasi zing a part of
the caption text. 11 [88] 3) If there is user changeable style

i nf or mat i 50, thisS,J.nf ' ' ied. fi.nall. The.. nr. of
use changce)[g e st y°’ Pe |érﬁ?lg?%%?%dgg&fﬂse%g%to&g@%m[ng]ﬂllf{}é'g?r#\ﬁ?&elsg %{%‘%g
text style infofifdt; Ot nresenss oBuss changeabiestrlofamatinn is ertiopd. t ext of
each di al 0g9] f ont Meadvhile Wnmngedxt ayle indorimatisiciteatsrsed addsdayo bddpplied to text of

i dentifier of ae:Icﬂ 'aﬁdffﬁ, f?)ﬂif—ilja ﬁ')efor%%gonclg'ﬂ? g?ergaﬁft& %E@? ]%Igntg%%Emeh (%I%g_]éd)a
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202, an audio stream a presentation graphj cs stréam, an | nteractive.
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I n particul ar, pmsentiedniionistierhtdad Thatis, ifasetiosobs vitlbesteim 202Nal 2@]io
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caption can be '@ﬁ{lu ed. SO .a.fo&td ane, 936.and .a f|41e ng}g{e 93138. of
a file storing TGHE S5FBARKIC G mEly ‘?e&ﬁ’@fﬂﬂ" 19 T5lafign, o the fexibased siblile
i ndi cati ng the $ttent22d.iefprogtion (EHT_languiss_¢odé)S3E eula laoguage tasdisplay 4 n

fl Gt h8 pgn :)_ef dedptieredin béﬁﬁtﬁxﬂéﬂ?@ééco%foyﬂhﬂic%ﬁ%&% 3&?& 9380&&@&@@&%: ng

0 e identifi . n 0 err. 0 . .ne re. W

be explained |a étrl v‘\)nnﬁ Jorgé(fogﬁesénr?rétgné%fﬁtég%i%@dﬁ%g]mdeﬁa g[gﬁld%n&?er bt

i lustrates an ©rbifpeefeuaredo pdrsbownini G § ¢andedefinef s mgtod fprdinding a font
plurality of fofilecopdsh@inganse idhefiareda font Pybe referted b kT dBBihéDHerdwWidl be

showmn in FIG .8 ' . : odi nrent of the present
i nvention. [93] e@%&&?%}%gﬂ{ ge%a%qugl,csgast ructure, Ciplnf 0(1), _can_be
defined i A24he C|]|-“'IB}. 9B, 1S t54i5s; ag g xample clip information file 940 including a plirality of font

collections referred to by font information 842 shown in FIG. 8 according to another

embodiment of the present invention.

(93] Referring to FIG. 9B, a structure, ClipInfo(), can be defined in the clip information
file 910 and 110. In this structure, a plurality of font collections referred to by the font
information 842 shown in FIG. 8 can be defined. That is, a font file name 952 cor-
responding to font_id 842 indicating the identifiér of a font to be referred and shown in
FIG. 8 is specified. The method for finding a font file corresponding to the identifier of
a font defined here and to be referred to will now be explained.

[94] FIG. 10 is a diagram showing locations of a plurality of font files referred to by the
font file name 938 and 952 in FIG. 9A and FIG. 9B.
[95] Referring to FIG. 10, a directory structure of files to be related to a multimedia

image recorded on a storage medium according to an embodiment of the present
invention is shown. In particular, by using the directory structure, the location of a font
file such as 11111.font 1010 or 99999.font 1020 stored in an auxiliary data
(AUXDATA) directory can be easily found.

[96] Meanwhile, the structure of a DPU forming a dialog unit will now be explained in
more detail with reference to FIG. 11.



file 910 and 110. In this structure, a plurality of font collections
referred to by the font information 842isshown in FIG 8 can be

defined. That is, a font file nane 952 corresponding to font _id 842
indicating the identifier of a font to be referred and shown in FIG
8 is specified. The rrethod for findi ng a font file corresponding to
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ref erence |nforrrat|on ecl ere
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ootV no BRI o Sh cndelor and ARl Spindprnegon g ga o
actual |y out put booniput et a eaeen. Inrthis bise teapipfte pellec@orakS0 iset defiatd inladSU
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structure of thBPPPREP gpendnhblih iapcoriig tosm sebedinertef the presens imyentione nt

of the prqsent i nmahng)m FIG] O, aRadrer mcngcmdzs Bh@infdrian !stE ifdicaBng 4 he
DPU 320 i ncl Udeémé fogg diaﬂ) Q% H@&{c@{é & Z[ }cgﬁ'n %cﬁc?f%'pq%cé ga%ﬂfgﬁ a co{or gal telal 09

to be output on
pal ette col | ect‘F‘%Iﬁcuoﬁﬁa7%‘1°§?6§edr"@§¥8ﬁ°9]ﬁ¥ widatgiflag is septgds #’Déra dé?ktﬁ ragiog
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I's not defined idhegichPo s a8 OMhel b ATH& aslih FIAUM, et i08Ed B66a Ak ESPGY
in the DPU 320:
320. In particular, in order to express fade-in/out using continuous reproduction, in

addition to a basic palette collection defined in a DSU, a color palette collection 1270
to be used to express fade-in/out is defined in the DPU 320 and the color update flag
1260 can be set to 1, This will be explained in more detail with reference to FIG. 19.

[103] FIG. 13 illustrates the DPU 320 shown in FIGS. 11 through 12B according to an
embodiment of the present invention.

[104] — Referring to FIG. 13, FIG. 11, FIG. 12A and FIG. 12B, the DPU includes dialog
start time information (dialog_start PTS) and dialog end time information
(dialog._end PTS) 1310 as time information 1110 indicating a time for a dialog to be
output on a screen. Also, dialog palette identifier (dialog_palette_id) is included as
palette reference information 1120. In case of FIG. 12A, the color palette collection
1220 can be inclunded instead of the palette reference information 1120. Dialog text in-




[ 101] Meanwhile, FIG 12B is a diagramfor explaining an exanple data
structure of the DPU 320 shown in FIG 13 according to an enbodi nent
of the present invention. [102] Referring to FIG 12B, the DPU 320
includes tinme information 1250 indicating a tinme for a dialog to be
out put on a screen, a color update flag 1260, a color palette

col I'ection 1270f0tr1913tpo% rﬁé%%g s\ﬁ@tﬁﬁ) i%&gdg ﬁclude 6}4 %reg(u?nq o?ma Bh %ﬁ) tjdf i
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exarmpl o shown 1 P ERATS: b B0 Bt et g BAR R e HRE el
havi ng data strf@e&e@#eeeomﬂmthenntmtesofanroﬂmeeugh 12B can be :

i mpl ement ¢rogM t h Reshwhile,FIGOIS ik A didgd@rfbedaslaingwaNSraintsi® Bdntlthdasiylet- i S

a di agram for elgrgh&tm |C§%]ﬂu{% a structure of dial og text

i nformation I on Yown in FIG 13. [ 106 Referrln to
FIG 14, &% og tRseringiodilia ﬁ@ﬁFifis]@ whenvihe plaralityof DEYs aa@senbg aRMei n
FI G 12A 1284 mbageded © b kdprodhdB, comirthodshgd 4heFhiosring donkttAnts A8 nedded:| udes

inline st i nf or ; style
o enphas 7! pay  SpekBRatiid PRI atol Gk G AR 22&@*&?% 4

| nfor mat | on 153A4EHEHTH VI dislog PITCHPHIIG T

present i nvent i explabed &ywithireferBhd@.to FES. 17he di al og text infor ITB.tI on

1334 is i pplignment Q}jDﬁlbg'eH& b:ﬂ@m%réﬁla@od faﬁfg_nﬁfd' Pﬂ:‘»)@?id &%n&iﬁﬂla@ﬂﬂ-ﬁ&@ates

and dialog text (text sStrin ,
i nf or mation i ndf 8¢ 476 ef‘?‘ntgxrg%ilﬁe ot %ﬂ‘f ‘Fﬂdie"hfgo%ﬂf’i}lf tF’g af‘? Isﬂlﬂ'@@t‘?lﬁ: t he
enbodi ment shovmtplaﬂnEHE@rW.itﬁreftlnnceg@FMé’fend part of an in-line style

i's ;:Ief ' ne@]il?@?hl naj }NE!&] §[§1Mﬂatﬁty%9?U§ B&@hlﬁdd%goﬁfﬂe RedANPLE P roHﬁbed con-
cont i nuous erea nt r ntio ro
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continuously r é{?rtb@lmeﬁgthééwiqgﬁm@mgmamﬂ (dialog_start PTS) of a DPU to be
reproduced continuously next. That is, in FIG. 16, in order to continuously reproduce
DPU #2 and DPU #3, the dialog end time information included in DPU #2 should be
the same as the dialog start time information included in DPU #3.

[113] Meanwhile, it is preferable that a DSU according to the present invention satisfies

the following consiraints.
[114] 1) A text-based subtitle stream 220 includes one DSU.
{1151 2) The number of user changeable style information items (user_control_style)



[109] Referring to FIG 16 and FIG 13, when the plurality of DPUs as
descri bed above are needed to be reproduyced continuously, the

follow ng constraints are needed. [110] 1) Dialog start tine
information (dialog start PTS) 1310 defined in a DPU indicates a tine
when a di al og object -begins to be output on a graphic plane (GP) to

be explained |ate th.reter L1 .2 Dialog end tine
i nformation (di J° J(’B‘ V&lﬁaﬂ %’gefgreﬁlé’fl-rswgﬂ %Wldalg FHdi cates a tine
to reset dlifdxt- bé@e@vfshbt ispregerelde bafer DRYY asserslinigrig tha pressut inyenfied satisfies
subtitle to be %gbwm%ohgfagﬂswth reference to FIG 17. [112] 3)

When a pl ity DRUs descr e reproduced
conti nuou theqﬁilp‘a"flao rﬁ’%lo? %élplf?ﬁ? Oﬁﬁ{a"f%}ﬁ%&% 515?%3 d PTS) of a
current DF[ 8s]houl dheperupthee of amexamplerpprodicii appasatusrbasadi orthe detasirneive oha
(dial og_start Plg)-batd @bdﬁféléu’embmI@aﬁﬂesadjm@d;wg@meﬁmmsérﬁmgw@n That

s, in FIG 16,

the di al og end ?I!HQO& Of&lg r%?eﬂ il'“r)é%'l?udeglI{O%ptllg_fﬁ‘l5%8%% ?gﬂ%gg E%Hsgﬁrre
as the dial og sb%fﬁlfle]PWe i nfornat i on included in DPU #3 [ 113]

Meanwhi | e,[119] | s PI&fleisatdiggrdnd i eplHShl M6 e@ulird f dn@xidhisle PHRFGHE

subt1t1 6 st r eantIag G bl el A%EB0% LR Sntkdctlarddoh bR a AR 6F
changeabl e styl theipEBet HYERUISR: i t ens (user control _style) 14 included
in all redil20] styRefring agffiGn1E i regrodueinglappabeus oM talse &how dskGflayback

Meanwhile, it i ev@&?ﬁaﬁlﬁ@% la%].]ffa%n@vh%goﬁ Rk gf E@d? lﬁgebtﬁfegﬁ@’g 1710 for

i nvention satisfies t oW N COﬂStI’ ILNnts. ’i

region for at | 88948 fopiglesapd iterparipading dutier(P 2 for storing text- based
subtitle files, and a text~based subtifle decoder 1730 which decodes and reproduces the
text-based subtitle stream previously recorded on a storage medium, as an output, via a
graphics plane (GP) 1750 and a color look-up table (CLUT) 1760.

[121] Specificaily, the buffer unit includes a subtifle pre-loading buffer (SPB) 1710 in
which a text-based subtitle data stream 220 is pre-loaded, and a font pre-loading buffer
(FPB) 1712 in which font information is pre-loaded.

[122] The subtitle decoder 1730 includes a text subtitle processor 1732, a dialog
composition buffer (DCB) 1734, a dialog buffer (DB) 1736, a text subtitle renderer
1738, a dialog presentation controller 1740, and a bitmap object buffer (BOB) 1742.

[123] The text subtitle processor 1732 receives the text-based subtitle data stream 220

' from the text subtitle pre-loading buffer (SPB) 1710, transfers style related information
included in the DSTJ and dialog output time information included in the DPU described
above, to the dialog composition buffer (DCB) 1734, and transfers dialog text in-
formation included in the DPU, to the dialog buffer (DB) 1736.

[124] The presentation controller 1740 controls the text renderer 1738 by using the style
related information included in the dialog composition buffer (DCB) 1734, and by
using the dialog output time information, controls a time for a bitmap image rendered
in the bitmap object buffer (BOB) 1742 to be cutput to the graphics plane (GP) 1750.

[125] According to control of the presentation controller 1740, the text subtitle rénderer
1738 converts dialog text information into a bitmmap image, that is, performs rendering,
by applyiag a font information item corresponding to dialog text information stored in
the dialog buffer (DB) 1736 among font information items pre-loaded in the font
preloading buffer (FPB) 1712, to the dialog text information. The rendered bitmap
image is stored in the bitmap object buffer (BOR) 1742 and according to control of the



[118] The structure of an exanpl e reproduci ng apparatus based on the
data structure of a text-based subtitleisstream 220 recorded on a
storage nedi um according to an enbodi nent of the present invention
will now be explained with reference to FIG 17 herein below [119]
FIG 17 is a diagramfor explaining the structure of an exanple
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stream 220 in a reproducing apparatus 1700, as shown, for example, in FIG. 17,
according to an embodiment of the present invention.

[130] Referring to FIG. 18, a text-based subtifle data stream 220, shown in FIG. 2, is
defined in a subpath of the playlist described above. In the subpath, a plurality of text-
based subtitle data streams 220 supporting a plurality of languages can be defined.
Also, a font file to be applied to a text-based subtitle can be defined in a clip in-
formation file 910 or 940 as described above with reference to FIG. 9A and FIG. 9B.
Up to 255 text-based subtitle data streams 220 that can be included in one storage
medium can be defined in each playlist. Also, up to 255 font files that can be included
in one storage medium can be defined. However, in order to guarantee seamless pre-
sentation, the size of a texi-based subtitle data stream 220 should be smaller than or
equal to that of the pre-loading buffer 1710 of a reproducing apparatus 1700, shown,
for example, in FIG. 17,

[131] FIG. 19 is a diagram explaining a reproduction process of a DPU in a reproducing
apparatus according to the present invention.

[132] Referring to ¥IG. 19, FIG. 13, and FIG. 17, the process of reproducing a DPU is



1738 converts dialog text information into a bitmap i mage, that is,
performs rendering, by applying a font #nformation item correspondi ng
to dialog text infornmation stored in the dialog buffer (DB) 1736
anong font information itenms pre-loaded in the font preloading buffer
(t.PB) 1712, to the dialog text information. The rendered bitmap
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correspondi ng pée graphigssiane(@Phl 750 argursel Itdameiaable tiné p beffa inj@apibetle
styl es addi ti onddebder 1 7B0tsheh 4981d bl object ObiféBOBS €7420hREY eabb@l &Sttt es

defined by a ”Stﬁ;fl%én%aﬁ% EEhEGra ﬁﬁgn %@%e?@of%@é{t}n%ou?s'} 8&uc line style

are applied and e user e 1sTlna ﬁf plied.
Al so, as #EBEri beOWEvER WPEK PO ltearom%on ﬂ%a plpgalifyof BIPQF sruggsied thhat
i nformation i ndiubald degodehE730mak the gaphityplag 1860 imhotnesesdngltie dostents stored

i ncluded in theyg ﬁé h of 818 alolbe cbﬂﬁosﬁfoﬁlbﬁﬁjer[(ﬂ)%ﬂ 134! 408D s

producer can Sp eﬂlwptc%&c%gﬁ)%)o hﬁﬁﬂ%ﬂhj qrgaﬂiﬂe!é@i fhat is,

related i nforma
separately fr onwhdnehesdlglb@end&inwleﬁirmmi’on ofmDPUrudedtlyeidg kpradneedpndthacer

and recorded onggoshay ALEintGHhLER of[ajfﬁiﬂ to'T—.’JlegbntﬂagodsE( rSiREd BBReafter is the
expl aining a pre-1oadin E? ﬁ%‘?@‘@' ? &ﬁsed subtitle data stream
220 in & repr oerhe CBBAR Y AR by St At B R AR ol e, i n FI G
17, accor @134y t o Tamasinterdiseerafle oifv@pbme%mnupwemd@ﬁon c[f_aaﬂ)qrality of
Referri ng to FllﬁPUélﬂzereas & £k 1ARS Bkch Uik fa’db ﬂx/&@bﬂecﬁ&dn&ﬁ%ﬂ@ﬁent&h@vm in
the subpat h, o Qi @5 SRRAE B Gl Trdora b b AR FORY Sprel
supporting a plt 8? aiaphiss nbme (GRGTag ddatdan fﬁﬁfﬂ’é* infladps cpmnBesition inferration | e
to be applied tschastastor, a8 asdidi dutduetifannd e phiedicnefORUS cantiuing

i nformation fi ltﬁ%ga:]fg,rR@ggﬂ%ﬁﬁogﬁﬁ&é{aﬁﬁgdﬁﬁ%ﬁ%o Wat & tﬁe%?ﬁ?ﬂ%%aﬂ&ﬁﬁae

9A and FIG 9B data_strea
can be incl udeoor%coeffﬁ@a]g&fw%?g@atw@dﬁnm gasfy Dy @ragurlyrbapging tegpgrency among
playlist. A so,colyp itferni2bin ffedmt frém lOgsto 1060, thafadbm/dunefatted be inglérrented.

storage npdisym Cafﬂ RecHs! L RGdne Elire df %I‘i%s sﬁmg Hﬁ‘[@nfﬁeis used, the

sean ess prese t he sjz t ext ta stre

220 shoul d be sgﬁgq é’Ptelfé?Ca‘r?a%Pe %ﬁﬁfﬁ%Ye?ﬂ%’Ptheégy péige Pé'\o PRdRR g% er
1710 of a repr oitacisngthe diabigatassnt&iodGonisiienw 740 tloxckestd mpdfems that fré Glorl 7.
[131] FIG 19 '®d§teﬁh§916@'ﬂcﬁi&9&&'tﬂéﬁm?s &@B"@%ﬁé &r‘tlpﬁd)&%éy%se%oppu

inare rodUC|n ar af ys cording to.the
P ?;Pupg t£1e }aHe mﬁaut eﬁrfect cc%or informatio mc udrl BQ{J shown in FIG. 6
is basically used. However, if the presentation controller 1740 confirms that the color

update flag 1260 is set to '1", that is, if the fade infout effect is needed, by using color
information 1270 included in the DPU, instead of using the color information 610
included in the DSU shown in FIG. 6, the fade infout effect can be implemented. At




[132] Referring to FIG 19, FIG 13, and FIG 17, the process of
reproducing a DPU is 16 shown. The pregentation controller 1740
controls a tinme for a rendered dialog to be output on a graphics

pl ane (GP) 1750, shown in FIG 17, by using dialog start tine
information (dialog start PTS) and dialog end time information

(di al og_end_PTS)..speci fyi.n e . output ti 1310 .of .a di.al og, i.ncl uded
o DRD AT ¢ hite Bieey Ko % Gt B o B caler ReSafies 00 SReeRrpde o
ti me when transDBUrﬂlﬁ@dallﬁ@ﬁéﬁrféehndﬁahpigmmtﬂmmplvmge stored in the
bi t map obj@sd] buf heer tﬁlﬁ@c}»wﬂagﬂ% fAde Gil/nd @ffedt Nt fshaefér@ﬁrol%@a@@lmg bhbd 1bbieup

decoder 1730 to, ape 1S.C t. 1s,

if it is the di B%’ﬁgcgpéfﬁsﬁ%%@ 8%5‘?2&8 %flﬂz%“ﬁ%n%u ‘% %Disﬁ snltﬁtl on
requi red for coheersganlessdgtia uptateddle %@uﬁ@rﬂbﬁmﬁewqucéieééaMPm@n
transferring thenuoﬂﬂpﬂﬁfbbﬂ@moﬁtar)ttb%egﬁ@ﬂckumﬂ@] ce(rGP) 1750 is

conpl et ed

\mgﬁ repro[(]:iﬂ& ng a@%ksfasﬂ%m%p%? aénqg’%ﬁx PIP |s t|hr(i)r‘gla E}S%ﬁsefi %%t@ﬁ%?eafnl B
decoder 1730 ang¥nekenigedaifi meving piefare dappnd qupntiny areprodusing apparptys
preferabl e that agolditigft€tin énfbodi@nsoflihd frbRnideemder. 1730 such as the

bi t map obj buf 1 i r{ ti nd an
end tine [?%A U&&Eﬁ&?ﬁ&%‘?}x cc?)arlfg nuoﬂlﬁgﬁ% ci’ucfig1 Qiafog %@Tg 9
However, when cf?ﬁ@?%é@%udﬁéf?radaﬂé of ‘Bﬁteé‘f'baéedfﬁ'-‘giﬂbq 4afa>ﬂt1'@ﬁﬁn opld be
needed, the subﬂeﬂnh@asiemmbeﬁsdﬂ Bflotmh time Bs gsfeam{u Sisyligd salaetolﬂe'fsg)n@f@mﬂ@t

reset and the c

conposi tion buf ;‘%@%ah%\ﬁ&g&éﬁ g‘?ﬁ%m %'}% Igg!tgh/é
bi t map obj ect b@l‘F‘F‘ )Wei“?'h?sys?ﬁﬁlﬂl‘bc% (rahafan dda“’IWSFmF%d fihen
t he di al og end dlalngoutpiﬁtamrﬁf’m)'ofdfe t@ct-lBE%lddsuhtmleﬂith yirebi200 caretprpociaated

and the dg@égﬁg stayct of {sHRlidpPhPLARE ﬁBceésQP“&ﬂl&%tQ&bg a ﬁﬂa Quawmam |

repr oduce ereafter is t same contents eac {-3
not reset but nEPHPY tﬂéacrc“’["i%ﬁfepf%u‘%% fnpafug Acco gefﬂ RH e pr
appl ying conti nesonisnvertimoduct i on of a plurality of DPUs there | S a

1(‘: ﬁgﬁ : 2/ ogmé)g}‘ 1(‘) eCRefer-ﬁﬂgtofFIGeZl' BicRAtis £hlo8GS inGAR HO@
i's t?angf erred {0811'@"% 25@&5%]’%‘% %ﬂ' 5#131?@%‘1?% dl%ﬂ%'tmllg at?oi“rzi@t

i ncl udes conpostonreiedine & pivned DHesUOR, aad the woveed blan@tlwaee is anfgutaaha cor-
out put time, aﬂ@s;@ndﬁhgﬂoa&ﬂoh)bn@fgrfﬂ%pl@mmW%%&&ﬁfn&ﬁfﬁu@focﬂ@ﬂem

conposi tion i nfﬁfﬂ?ﬁfo}] g{ﬂfﬁ ergnélbr? 4 ]iléogfai Iﬂﬁémcfnhan I& 1fo:|1 I:\.’GS:I%ICHI?P L<J:o31 on ll?cluded

update only color pa

changi ng t r ansp&CeRBFLORIREEEPBEIMBNf or mati on i tems from 0% to 100%
the fade i[Wiput efdndeingdafomeion dH2aemedad sty{elxﬂﬁimdnﬂn ph tas the wadth ofdien
the data structy 1811 Qﬁe 1&«:&% DiEbte “’ﬁﬂg}l‘\@n%ﬂéc%&bd%&& 'te§t§6 egfonf &%l 2l

in/fout effect ca ctive %%ér y. usli
updat e fl ag 1269(5YG'FH‘11? quisize. fis deseribpd abes i Fé@éﬁtﬂ&twfewae%%mw equidrwo
checks and confthe region higte coliestioninar DRIhddtan while thek3fifositivalinfdenhtion 2108

DPU is set to | ]
the fade in/ outlgqelﬁtéesgﬁé Stéérgm%dﬁ énldneﬁgtlﬁw%ﬁ ﬁgeﬂhﬁﬁjﬁe@ tvefﬁ%&i% 2lififin

in FIG 6 is bdSiaipryl LS ic Pcmen&regeﬁ?%w R or
1740 confirns tlﬁéﬁ)andmoeoTbmdMeldDB@f 1260 is set to '1', that is,

: L CIt Egel‘j a?ﬁ;z% R/e ogé%eﬁﬁghlgad e b8 pERthg AP¥oddsd d}g%nraakl :%fn a Oﬂ?ﬂfb%eﬂ%atﬂe akg 70
el uded i1 t neTBE PR a0 SR At e . A Reoping
i npl enent ed. Attommbmempﬁ@epnﬁsenamNMn ng the transparency of the
col or i nf pragpt i omele%ﬂﬁg oG UBCHIG, m taB@FféPld,,atvhﬁmfv@éﬁod sﬁé&ﬁﬁd@fﬁsﬁgt

can be inpl eneny ed i.n/

Con oe | TPl eTenath SRy shdflrdlche] cierietl BoSE SRy iy Bcesiopleas
1760 to the or |t@4t ﬁ@lloqgé%qurmmmrﬁéﬂpﬁﬁWMmeﬂe@ fora tapdorpBfinedriniad§15is
because unl ess spicifiied ad pekaicedn whitt a@eption id OifkyeRbA O FrafiGeIEReGR] 1 750.



[137] FIG 20 is a diagram explaining a process in which a text-based
subtitle streamis synchronized with nold ng picture data and out put

I n a reproduci ng apparatus according to an enbodi nent of the present
i nvention. [138] Referring to FIG 20, the dialog start tine
informati on and dialog end time in- formation included in a DPU of

the text-based %H]?&%rhfl,ggmg%tﬁ a$4dd g@%i%%g fﬂ%}i‘dygg RSm‘l‘%Ia}cga‘B%B%%aéo

points on a gl ob
synchr oni zed Wi FIPPCItfﬁébb%‘p]&ﬂr@ﬂtﬁlepﬁtm&ﬁ“%“@“d&@éﬁ%ﬂ@%ﬁﬂ that@reghe gutput
mul ti medi a i magécatfm@dd df thetiglog i e omidowuedion. bet ween the systemtine

| ock (ST f %EPE
'f hgct e§<t ggs@d 23%’1% ‘ﬁﬁkg‘a%g&mmg étg@%cgérﬁg gop@%éent %b&ﬁé@éﬁ%@
21 is a diagr anf"é%ﬁag‘i’ Bil5-24) $5iasted Dy 2 use ippisyieoaregister arpa G S alsirpteean
data streamis emmetstams reglsmd@@nsedm arcprefud ippaguafop apaddudng a text-

accordi ng to anpgabaiiiiedta &kah Q&:oﬁfmgﬁ%%ﬁ&mbdﬁ‘irﬁ&ft hf’ﬂﬂe g&%ﬁpﬂn\f&'ﬁ)ﬁr ring

to FIG 2 hown_I ering 1In-
f or mat | on]Téiéz i nBP%’aﬁnﬁg‘Jgﬁf%yﬁi ﬂﬁﬁ%{séﬁﬁlﬁtﬁffﬂﬁﬂft?%mgﬁ fes B"delfl fef referred
i nf or mati on 210 ds$’SBe)rstoeeststytt informoat@niibdlevend Stylagfi 0B ied hnd vsdnén the

converted bitm | Raat
graphi cs pl ane glz};;)?jﬁg%({&c&g}sn@ f&EX&p@Heﬁ%}?%t}?éo%&ogforr%??%tﬁp such

as region horiz bHE Pt gn - PEY una%ﬁ”‘l‘fa&[é’FWPPeﬁﬂﬁonilﬁ FUtfed
i n conposi tion pesherangtlé oforRaiB. chided biittdRe the etylerigfornmtion ra¢ckadprvi@gly by

represents styl @ehtdr @i Galrh48 t&i&%ﬁﬁéﬂ firkty Wretifg Bf PeR fﬁ@h@f&gxsﬁepﬁonng the
hei ght, a foregr und coIoL ground color text sort, fo

nane, a font st?? ?‘31"1"? i ze. As described above, the

renderi ng [4fflor rrammﬁﬂmp@@pmuqm 2 ieuichasqyl S!lbtélerde@iSUm%ﬂ tasaglainlastsragon

in a DSU.  Meanwhielligm récbﬁnngHé)@ﬁtLﬁah&ﬁubﬁtfeQ&é@ﬁ b tnd MeGtridtohe GRA %}prohﬂﬁng
start timne and ah:I ?e‘ﬁnro%tmﬁ%%%gtﬁjtuﬁg L] Slreﬁ.lgx\%%aggstcaé%iaa%d Ve' lngwﬁut put

| ocation infor

on a graphi cs~pP@ﬂ?@le€@m§ﬂrqf%mteéﬂﬁl%§4&1G %tﬁsﬂpycmétquﬂwwﬁn@sm
[142] FIG 22 i smetodlbfagsradicgplted-bhiad siibtifle 0aeafanf220 afdtliigtg af

t ext - based subt&*ﬁ&%{g%ﬁrﬁmﬁg&u a reproduci ng apparatus 1700,

shown, for_exa accordi’ng to an enbodi nent of the
present i /&AL | onT‘”‘[t bape] sukiifiedaty ??@a@@z@:}néu‘i’% DSP igformpationgp¢OPYdn- 8, a
wi ndow regi on sfvematfonéckednl/frats b Rigrage giedinm(260,| shownt, dbr epasple,ii0AIG. 2, in

o olguel L oifitioh 2D, %Jd%gée%n“n‘m i RRUBE I D5 BiroRon,
2°B8U s spect f et Gt REnorRion ingonesied Blag @my@agedﬁ a

graphi cs pl ane ¢m@B}iod 2420, The converted bitmap image is output on a screen according to time

information and location information that are composition information included in the
DPU information, in operation 2430.

[148] As described from the foregoing, the present invention advantageously provides a
storage medium: storing a text-based subtitle data stream separately from image data, a
reproducing apparatus and a reproducing method for reproducing such texi-based
subtitle data stream such that preduction of subtitle data and edition of produced
subtitle data can be made easier. Also, regardless of the number of subtitle data items,
a caption can be provided in a plurality of languages.

[1409] In addition, since subiitle data is formed with one style information item (DSU) and
a plurality of presentation information items (DPUs), an output style to be applied to
the entire presentation data can be defined in advance, and can be changed in a variety
of ways, and an in-line style to emphasize part of a caption and a user changeable style
can also be defined.



18 The bitmap inmage of a rendered dialog is displayed froma start

poi nt | ocation specified by text horizot al _position and text

vertical position that are the output |ocation 840 of the dialog in

t he wi ndow region. [144] Meanwhile, a reproduci ng apparatus accordi ng
to the present invention stores style information (style_id) selected

y a use ifs@ sys@ame;ﬁ%b,. %gmgrg ﬁéﬁﬁc&ml@ﬁb&iﬂ%gﬁsj&s B8 iSRS

status register di sposed i roduci n a%loa or _reproduci ng a
t ext - based subt CPIHRUFELEP" Ffé‘ﬁlrﬂféééﬁﬁlf’ﬂlfsr‘?gakt] a0 by appl g i Tags infaypan
present inventi otimer §ffeds parRefeasilyiimgletented. G 23, the status register

(pl ayer st S regi kN f A h
style inf O?E%!ti ongkiﬁéxﬁée%l%dcﬁ%%kj% ﬂ{zegﬁegglﬁgglre ftiat?@tagd.faggé 1?iépusler a?%&’?‘ﬁz;’;g

12t h register. REEBFHI*AGTY, erigniGp generAluse digital rompplers hatexeryle;
appar at us 1700, pxigtms usihga caxpuysiredablamedi@n. Bxamplse of tbe cenmitaresadableal |

or another oper alelia indlidelili@ndtiRfordd 2RER (Qg SRUME fbpPy iR i kB 2RI

button, the styl e.wfor(gratlo& fel e(?[&l %rg ouslyﬁ% the user can be
made to be appl PREFHTFIEIHPCHR LS S‘ » BIRS1S), HESIraRA 1Ry sugh 3y j ng
t he i nf or mat i oncasser wveclagn tranbmiskiba @lirgugibelotirmsf). Tepooguter reglable medium

text-based subt tdd ot ldtiblice d0Rr2é&oBe®ale® Borfhutdr YRR sTRMAL 8 omputer
recordi ng the text

-based. subtitle stream the structure of a
repr oduci n[g app51e aa{bfbfsco %ﬁf%&?&@?ﬁ&xetcwg&él@b%ﬁ%‘%ugeﬁg st ream 220
descri bed BB8ve wiWhileflre kave bsgyl ibistretdd endidesaribtdwbat are coosidered to beexample,

24 is a flowchaghbsfimédieordRaiesbhiaiienttin, * Wb ieRioof BP HASHILIRGindhe art
t ext - based subt Hdag

St m 220 accordi ng.to an.enbodi nent of the
present invention. L:%%Sf?o ed;%?ﬁ%pggheagv%rhoﬂ% ?}fafl%agaléc?réw&s}fﬁ?aer%ﬁ]mfgge ma‘%’ aud
i ncl udi ng DSU i pAvéarpatiear bg Aebstimtgd ferrelsments ithsreof withe derfartipgfigmghesnirife
nmedi um 230, shoyi schrof eePrgaert inveition| Many?modificalip@y rdyl /inadd Idadagek
caption text | ne o oPhERebAD Aol Khtbrdbuls Bkl | BBt SRl ffrm e
bi trnap i mage i $FOBDHEFALT BF cauDRe. 2ny corRRs &rapdile BrdinaiyiafaieeeidevieRs (Yt
on a screen accheuilizgl, bolohg aseitivhee welitile datanc AYdatiamredonded semataedn
operati o C°”"°Sﬂ;§*"9“*‘ ARV o o e SRR A s 1"

operation 2430. [ 148 I Qoregoli ng; ]
i nventi on advant’Rga 36 f’}ﬁ-ée¥°§°§¥&fagedmiaam@ewswnam FIG. 17 can
t ext - based subt b¢ inpledmned a8 pastanhiasenpaiingt apbarathis, ormalienmg eely atiagle apparatus for
reproduci ng appadidhing 8erd 8R6LRAHOHREh I TRAHBAL ¥R rebRBY 199 YGHBImIMER.
t ext - based subt i%@eld%a%@%re%m.%ﬁgh tth(gt pélogfggtl.on of subtltle.d:ilta
and edition of due It e STREPENELH A58 PRA RV sy, gf Ymatively,
regardl ess of th&nah¢repecsl pambie compuiertrapgranansl to gerferm thometbeds abe
provi ded in a pleséxiel(tr Sbmb/GRSRSenck BAK. 10 Adcllb BN i Ay,
subtitle data i ) i.nf.ar | tem and a
oi'ural ity of praghians bty y ot foord 1RhRlS B vllol it or | ¢
to be applied tpdimantsehitciosed, pytdhas Hieprasens inyaptipndagludse alliernbodaperysfalling
advance, and cawitliie thehespgeflthe apmnddrdahy of ways, and an in-line
style to enphasize part of a capti ngeabl e styl e can
al so be defined. 19 [150] Furt her%@Pg}%?PE’EHQ%%‘%@?m urality of
nei ghbor i A§3br esedhapressat ipymogemenpliesfo asierage medinmi in tdirs rtexsbardd subtite
of a caption i ssuennhresbravarnay raRBkingapsdirss anf Aol treRBtkoR M based
effects can be &gﬁﬁé‘%téljg&lr&g%%g&i s[tojfgjj Ig%anpl e enbodi nents of the

i EOWT T en &

. INECIULIL,
present 1 nvention can also S C I%Ut er progranms and can be

i mpl ement &4l n  gheprgsentigeentipyadvantagespihuprorides dueragodacaiime stoing a text-
prograns usi ng imseispitlealatarseacadperatBdiotiimdzy 34, aproductiep e&
readabl e nedi _W%,gﬂa&lcﬂ% JH?ch’}ﬁHeg b, asgrg] ﬁﬁ%a@e&(sﬁbt?le’da@w t
di sks, hard dis etc.), Qthli re(;gor Ing nedia (e.g., .
DVDs, etc.), andoleBenefaubtilsidataapdediten CE"QFq%P@fi sttifle glate gambe made easter.
transm ssi on t hilsegépatdisss bithenumsticy of sibtitlecdatditeire) a ¢aphictadah ®e pRdlidedincan



[ 152] While them have been illustrated and descri bed what are
considered to be exanpl e enbodi nents ofad he present invention, it

W Il be understood by those skilled in the art and as technol ogy
devel ops that various changes and nodification nay be nade, and
equi val ents nmay be substituted for elenents thereof w thout departing
fromthe spirit f.the present invention. Man

nndificatigns HB@%%QE#E%%u¥e&adapF t he teachi ngs of theypresent
invention to a particular situation w thout departing fromthe scope
t hereof . For exanpl e, any conputer readabl e nedia or data storage
devices may be utilized, as long as text-based subtitle data and AV
data are recorded separately thereon. In addition, text-based
subtitle data can al so be configured differently as showmn in FIG 3
or FIG 4. Moreover, a reproducing apparatus as shown in FIG 17 can
be inplenented as part of a recording apparatus, or alternatively a
singl e apparatus for perform ng recordi ng and/ or reproducing
functions with respect to a storage nmedium Simlarly, the CPU can be
i npl enented as a chipset having firmvare, or alternatively, a general
or special purposed conputer programed to performthe nethods as
descri bed, for exanple, with reference to FIG 24. Accordingly, it is
i ntended, therefore, that the present invention not be limted to the
various exanpl e enbodi ments disclosed, but that the present invention
i ncludes all enbodinents falling within the scope of the appended
clainms. Industrial Applicability [153] The present invention applies
to a storage nmediumin which a text-based subtitle streamis
recorded, and a reproduci ng apparatus and net hod for reproducing
text - based subtitle data recorded on such a storage nedium [154] the
present invention advantageously provides a storage mediumstoring a
text- based subtitle data stream separately frominage data, a
reproduci ng apparatus and a reproduci ng nethod for reproduci ng such
text - based subtitle data stream such that production of subtitle data
and edition of produced subtitle data can be nmade easier. Al so,
regardl ess of the nunber of subtitle data itens, a caption can be
provided in a plurality of |anguages. 21 Clains Wiat is clained is:
1. A storage nedium conprising: audio-visual data; and text-based
subtitle data for providing subtitles of the audio-visual data,
wherein the text-based subtitle data conprises a plurality of dialog
presentation units and a dialog style unit defining a set of output
styles to be applied to the dialog presentation units, and



each dialog presentation unit conprises dialog text information, tine
information indicating a tinme for the dialog text information to be
output, palette information defining colors to be applied to the
dialog text information, and a color up@ate flag indicating whether
only the palette informati on has changed as conpared w th graphical
conposition of a previous dialog presentation unit. 2. The
storage nediumas clainmed in claiml, erein, if the color update
flag is set to "1", the palette infor M8 is applied to a previous
di al og text informa¥habis deimedis:according to the previous dial og
presentation unit. 3. The storage nediumas claimed in claim
1, wherein, if the color update flag is set to "0", the palette
information is;appligd. dj -text information output
according to té@di&-@&f‘%ﬁ at;&%%ﬁ%’g&%’!#@g‘e‘fﬁf ation unit. 4. An
apparatus for reppoduci.ng’ data from.a storage di um st or |
audi o-vi sual déeggﬁﬁﬁﬁgﬁbé -6%3’%&0’? TPech @G hEapatnaye
subtitles qf dﬁ Sl 6 1A HiGe A FEFPSPTE PArYy&hd
decodi ng #'@ diieg Yylgiuaii deiinfag  selhquiput styles ig & applizd g
receivi ng'mflhe t ext-based subtitle data conprising a plurality of )
di al og present gofialegi prsseafation withcegrdiey| Ealgsi ©xd&ffpimatignatiget indggrmation
out put stijdiegings thee gy Eefog text domnatpp i by ewnv pelpteninfasnation defining colors
conver t i rig be hppliidab dee ginlog dext atfoomationi 4l 4 ertlor Widatedngiindigemgbewdetr only the
t he di al ggleste yhiermation, haawhangsdtas ebinpagd owithpgreplotaltdoemposinere pf e gradii@isaljalog
pr esent atpiresantatient snisynchr oni zed wi t h decoded audi o-vi sual dat a,
wherein each dialog presentation unit conprises dialog text
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3. The apparatus as claimed in claim 4, wherein, if the color update flag is set to “17,
the subtitle decoder applies the palette information to a previous dialog text information output
according to the previous dialog presentation unit.

6. The apparatus as claimed in claim 4, wherein, if the color update flag is set to “0”,
the subtitle decoder applies the palette information to the dialog text information output
according to the current dialog presentation unit.



