1 Description | NFORVATI ON STORAGE MEDI UM CONTAI NI NG SUBTI TLES AND
PROCESSI NG APPARATUS THEREFOR Technical Field [1] The present

I nvention relates to an information storage nedi um and nore par-
ticularly, to an information storage nmediumcontaining a plurality of
subtitles that can be separately displayed and a processing
apparatus therefor. Background Art [2] A conventional subtitle is a
bi t map image that is included ingn audl svisual (AV) stream
Therefore, is inconvenient to ﬁS@EéP i0Bh a subtitle, and there
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AV stream, and reproduction times when subtitles are output should not overlap. That
is, only one subtitle should be output at a certain time.

[4] However, since an output start time and an output end time of a subtitle are
designated by a subtitle producer and recorded on an information storage medium
separately from thé AV stream, the output start times and output end times of a
plurality of subtitles may overlap one another. In other words, since more than two
subtitles may be output in a certain time period, a method of solving this problem is
necessary.

Disclosure of Invention
Technical Solution

[5] In an aspect of the present invention, the present invention provides an information
storage medium having recorded thereon a plurality of text subtitles that are separately
displayed althdugh overlapping one another and an apparatus for reprodudng the in-
formation storage medium.

Advantageous Effects
[6] Acomrding to an embodiment of the present invention, a subtitle file can be easily

produced, and subtitles for an AV stream can be output in various forms.



2 Description of Drawings [7] FIG 1 illustrates a structure ef a
text subtitle file; [8 FIG 2 is a block diagram of an apparatus
reproduci ng an informati on storage nediumon which a text subtitle
is recorded; [9] FIG 3 is a detailed bfock diagram of the text
subtitle processing unit of FIG 2; [10] FIG 4 is a reference bl ock
diagramillustrating generation of a bitrmap image wthout a
presentation engine; [11]] FIG 5y .exanpl ' millustrating
correl ati ons between structures pﬁgﬁ%ﬁé (E:Ign%(gg%n i nformati on,
posi ti on[7]nf or nefliGo h jilhshptecs struefune ofmttexisubtitledileol or in- formation are
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[15] Acoording to an aspect of the present invention, there is provided an information
storage medium including: AV data; and subtitle data in which at least one subtitle text

data or output style information designating an output form of the subtitle texts are

stored in a text format.

[16] In an aspect of the present invention, the output style information contains pieces of
information so that the output style information is differently applied to the subtitle
texts.

[17] In an aspect of the present invention, when a plurality of subtitle data exists, the

plurality of subtitle data is separately rendered, and rendered images compose a
plurality of pages, respectively.

[18] Acoording to another aspect of the present invention, there is provided a text
subtitle processing apparatus including: a text subtitle parser separately extracting
rendering information used to render a text from text subtitle data and control in-
formation used to present the rendered text; and a text layout/font renderer generating

a bitmap image of a subtitle text by rendering the subtitle text according to the



a bitmap image of a subtitle text by rendering the subtitle text
according to the 3 extracted rendering information. [19] In an
aspect of the present invention, the text |ayout/hnt renderer renders
at least one subtitle text data by appPying different styles to the
subtitle text data and conposes a plurality of pages with a
plurality of rendered i mges. Mdde for Invention [20] Reference wll
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may al so record the text subtitle file to the information storage
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The text subtitle processing unit 220 | udes a'te _
output region, a text output start position, an output direction, or an align method.

[24] The meta data 130a and 130b, which are additional information of a moving

picture, include information required to perform additional functions except a subtitle

output function. For example, an additional function may be displaying a TV Parental
Guideline such as "TV-MA' on a screen for a program intended for mature audiences.

[25] FIG. 2 is a block diagram of an apparatus reprodudng an information storage
medium on which a text subtitle file is recorded. It is understood that the apparatus
may also record the text subtitle file to the information storage medium.

[26] Referring to FIG. 2, a text subtitle processing unit 220 renders a subtitle text in
order to process a text subtitle file. The text subtitle processing unit 220 includes a text
subtitle parser 221, which extracts presentation information and dialog information
from the text subtitle file, and a text layout/font renderer 222, which generates an



subtitle parser 221, which extracts presentation informtion and
dialog information fromthe text subtitle file, and a text

| ayout/font renderer 222, which generates an 4 output inmage by
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221 and bitrmap subtitle data processed by, ; . .
232 in the presentation engine 230. Acoordingly, the graphic processing unit 232

generates a bitmap image. The generated bitmap image is transmitted to the object
buffer 234, and cntrol information of the bitmap image is transmitted to the
composition buffer 233. The wntrol information is used to designate a time and a
position at which the bitmap image stored in the object buffer 234 is output to a
graphic planer 240 and designating a mlor lookup table (CLUT) 250 in which color in-
formation to be applied to the bitmap image output to the graphic planer 240 is
recorded. The composition buffer 233 receives object composition information
transmitted from the text subtitle parser 221 and bitmap subtitle data processed by the
graphic processing unit 232 and transmits control information for outputting the
subtitle onto a screen to a graphic cntroller 235. The graphic controller 235 controls
the object buffer 234 to combine the bitmap subtitle data processed by the graphic



graphic processing unit 232 and transmits control information for
outputting the subtitle onto a screen to a graphic controller 235.
The graphic controller 235 controls the object buffer 234 to conbine
the bitmap subtitle data processed by the graphic 5 processing unit
232 and rendered subtitle text object data received fromthe text
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[33] FIG. 4 is a reference block diagram illustrating generation of a bitmap image
without the presentation engine 230.

[34] That is, FIG. 4 illustrates another embodiment of an operation of the text subtitle
processing unit 220 which includes a text subtitle controller 410 instead of the pre-
sentation engine 230.

[35] Referring to FIG. 4, the text layout/font renderer 222 generates composition in-

formation, position information, object information, and olor information and
generates a bitmap image on the basis of the composition information, the position in-
formation, the object information, and the clor information. The text subtitle
controller 410 receives object composition information from the text subtitle parser

221 and controls the text layout/font renderer 222 to directly output the bitmap image



generates a bitmap i mage on the basis of the conposition information,
the position in- trmation, the object information, and the col or
intrmation. The text subtitle controller 410 receives object
conposition information fromthe text s®btitle parser 221 and
controls the text layout/font renderer 222 to directly output the
bitmap image 6 generated by the text |ayout/font renderer 222 to the
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type information corresponding to the object data.

[40] An operation of the text subtitle processing unit 220 will be described as an
example. The text subtitle processing unit 220 generates the composition information,
the position information, the object information, and the wlor information of each
rendered subtitle image to be output onto the screen in order to provide a subtitle text.
The generated composition information, position information, object information, and
oolor information are transmitted to the presentation engine 230.

[41] As described above, when an information storage medium containing subtitles
generated in a text form is reproduced, various exemplary methods of outputting more
than one subtitle at the same time exist. _

[42] In a first method, the text subtitle processing unit 220 generates a new image for a
plurality of subtitles, text output times of which are overlapped, and transmits a



[41] As described above, when an information storage nedi um
containing subtitles generated in a text formis reproduced, various
exenpl ary nethods of outputting nore than one subtitle at the sane
time exist. [42] In a first method, the’text subtitle processing unit
220 generates a new image for a plurality of subtitles, text output
times of which are overl apped, and transmts a 7 subtitle conposed
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defined as style 1n on use subtitle text rendering.
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[48] In FIG. 6B, subtitle texts 610, 620, and 630 rendered using the style 'Script' are
defined. Referring to FIG. 6B, the subtitle text Hello 610 is output from '00:10:00' to
'00:15:00', the subtitle text Subtitle 620 is output from '00:12:00' to '00:17:00', and the
subtitle text World 630 is output from '00:14:00' to '00:19:00'. Therefore, two or three
subtitle texts are output between '00:12:00' and '00:17:00'. Here, '<br/>' indicates a line
change. Using of the <br/> tag can prevent a plurality of subtitles from being

=

overlapped on one region even though one style is used.

[49] FIG. 6C shows a result of outputting the subtitles defined in FIGS. 6A and 6B.
Referring to FIG. 6C, data stored in each buffer of the text subtitle processing unit 220
in each illustrated time window will be described in detail.

[50] Before '00:10:00': the text layout/font renderer 222, when output composition in-

formation includes a void subtitle image, comprises:



over | apped on one region even though one style is used. [49] FIG 6C
shows a result of outputting the subtitles defined in FIGS. 6A and
6B. Referring to FIG 6C, data stored in each buffer of the text
subtitle processing unit 220 in each i®lustrated tinme w ndow will be
described in detail. [50] Before '00:10:00": the text |ayouttfont
renderer 222, when output conposition in- formation includes a void
subtitle 159 ) 1 enment control data buffer: void,
[ 52] Tex[tsllgzta bu'frggnrtmn%r lgﬁaP@% ]v I%fyl e data buffer: style

i nf or mat[i58h I'Sdl’elxpdatabufadvo{d54] Font data buffer: font information
of " Ari al . Q' t he text

| ayout t f%gi ren ledat%?ﬂﬁeg (131%“%1 dog)cn g’sﬁn& on information

i ncl udi nd4hn i nﬁgmtdatahﬂfenlﬁ)mhﬁ)rmabomﬂ'ﬁnaleﬁ‘t Hel o 610 is rendered,

conpri ses.: [56] N t t [ ot i on, of
The subtP] ot earoman 0GBl 001299 e Hbui Ao 22 MR oLl
Style data bufd)mpos1mnhbnnatfomnnmudmmamnag8mwmm theasnlhtle[tEﬁ]Hd%r&lOdsat a
buffer font rgﬁq% f "Arial.ttf. [60] From'00:12:00" to

'00: 14:00': the ly oustllont renderer 222, when out put

conposi t[56]1 i nf d’ilementmnttohdzttwduﬁeg aanirol uﬁgmatwn offthecdubtifietesubi¢lla 618€); t ext
Hello 6 t lat 1. xt Subtitle 620 are rendered,

conpri s]e1§7]a[61] 'lEﬁte%ae'f%{)ﬁﬁ%% ér]%l’ data buffer: control information of

t he subtl58] e te&ylmdhﬂabui&lﬁt)dmmﬁ)rmaeomd&mpt'andext Subtitle 620; [62]

Text dat ufferF [-@té ?‘tq“mﬂfd&ﬁ&r@ﬁﬁf! & [63] Style data buffer:

stylelnomatl ont data buffer: font
i nf or mat68h of Eﬁmme‘QO 12; $0' tq '86]14:P0'othe Cxt laydutfigntrende®d 22% wWih outphe

o utﬁxgugﬁ: SR O, PRI 4 A0

subtitle text tiBusubtitle texthtitla 620 ateaensdated) wmprisesxt Worl d 630 are

rendere onpr '%&ﬁentm@o e B ﬁgﬁlﬁ {ngjfglqal%lﬂﬁ ugfitl'l? @m&&ﬁt 610 and

|nforrrat cf t esubtlt e text e text
Subtltle 620 thghsiibtile textBntititle 62@;ext Wor | d 630; [67] Text data buffer:

"Hel |l o " <bry.zoR bifke' é?l'&danﬁbéﬁrﬁﬁ%ﬁ dgvorid; [68] Style data
buf f er e information I}I Scri pt nd ’ [ 69] Font data buf fer:
font i nf[éﬁirat i orbtyle databpfter: Sttxlfmﬁ{rm]lorﬁifma and5: 00' to ' 00: 17: 00" :

the textighpyout /g aPiatd RIS Tk it O @ PARH UL
[65] From '00:14:00' to '00:15:00": the text layout/font renderer 222, when output

composition information including an image in which the subtitle text Hello 610, the
subtitle text Subtitle 620, and the subtitle text World 630 are rendered, comprises:

[66] Element control data buffer: mntrol information of the subtitle text Hello 610, the
subtitle text Subtitle 620, and the subtitle text World 630;

[67] Text data buffer: 'Hello' and '<br/>Subtitle' and '<br/><br/>World';

[68] Style data buffer: style information of 'Script'; and

[69] Font data buffer: font information of 'Arial.ttf".

[70]‘ From '00:15:00' to '00:17:00": the text layout/font renderer 222, when output

composition information including an image in which the subtitle text Subtitle 620 and
the subtitle text World 630 are rendered, comprises:

[71] Element control data buffer: control information of the subtitle text Subtitle 620 and
the subtitle text World 630;

[72] Text data buffer: '<br/>Subtitle' and '<br/><br/>World';

[73] Style data buffer: style information of 'Script'; and

[74] Font data buffer: font information of 'Arial.ttf.



conposition information including an inage in which the subtitle text
Subtitle 620 and the subtitle text Wrld 630 are rendered,
conprises: [711 Elenent control data buffer: control information if
the subtitle text Subtitle 620 and the9subtitle text World 630; [72]
Text data buffer: '<br/>Subtitle' and "<br/><br/>World; [73] Style
data buffer: style information of 'Script ; and [74] Font data

UL e AT L AR 20 P b 0% ot

conposition i rtbmpnmﬂmrunﬁ)nnaﬁandnahyimglan meage in which thelsubtite tsxttWoild 630 Bxt
Wrld 630 is corrprl ses: [76] Elenent control data buffer:
control infor nﬁ?‘f %ﬂ)n% “Subtitle text Wrld 630; [ 77] Text data
buf f er: [76])r/ ><tE1éthrdmifoj d{ltZ SiffeSStayrte] deirmation éfahe subtitlé ©xi Wodd 1680; on

of Scrl dat fer: font information

of " Ari aI . i%%‘g?ﬂo rl%§$6%ﬁ°ﬂ§he text layout/font renderer
222, Wne[ﬂS])ut putStylerdpmMermuylbinﬁ)ﬂnanmadf Sumipt'yemidudes a void subtitle
i mge, ris con buffer: void; [82] Text
dat a buf Bf v0| o?n ?%%i"ﬁgﬁﬁs "g)rfnﬁa%u?ff‘gn E%tst;‘tyl e information

cf' Scri pii80] and Ai[te&lqo Fo00': thiateat loyduk/émt rehderer 222f wheraduitput corhposition in-

"Arial . ttf. nth Qve subtitle output process, in
the first neth aug?llencg%% ds&uﬁlgge % mmé’nerat ed by applying the

sane styl8d]to afﬁlbmemlwmgolddtabuﬂbt ivblde texts having overl apped out put
tines, 0f35 corrpolsgwéwaﬁﬂg{]grﬁatl on data including the one subtitle

image is g ner at et € génerated conposition information data is
transmt[t8§h to Style dptadsftentstitle oxboreagome SZ:BI@t attl this tine,

page-ti ut i "tq)'nf;@atté ot %tmaw transrri tted composition

i nformati o di sappears froma screen re ers to the tine when a
subtit| el8hat i sAsshewhdmsthe @boveisubtitte quitpmt pmcwmnahmﬁrgt raethdd)oaé subitlef

2 ew subt1 11 aee SYEAARP ALY ine P iy B SABREANS itk Byal
subtitles nustovbdanped outpyt tprgsf merpemposmtmmnﬁenatmg datatinchadiiig thelosa subgitle
P ocessi ng. uni Fog5s EEnuE il Henirel icSion Bikhelibf dor 8 TEHmived to
subtitles frorthe presentation pegineyBile dt ﬂmﬁmerpagﬂ.ﬂlmeoouth@hgmap thiedimé whesy the
240. Wen T i rflqihgrﬁftt@& &E&sﬁoﬂ%%ﬂoﬁdisappears from a screen refers to the time when

a subtitle that is the last output to the screen among a plurality of subtitles having

overlapped output times disappears or the time when a new subtitle is added.
[86] Text subtitle processing of the output subtitles must be quickly performed

oonsidering a time Tm taken to perform decding of the subtitles in the text subtitle
ng

processing unit 220 and a time T taken to output the rendered subtitles from the

composition

object buffer 234 to the graphic planer 240. When T  indicates the time when a

start

subtitle is output from the text subtitle processing unit 220 of the reprodudng
apparatus, and when Tarlivall indicates the time when the subtitle arrives at the text
subtitle processing unit 220, correlations between these times are calailated by
Equation 1.

[87]



start subtitle is output fromthe text subtitle processing unit 220
of the reproducing apparatus, and when T indicates the tinme when the
subtitle arrives at the text subtitle processing unit 220,

correl ations between these tinmes are cdPcul ated by Equation 1. [87]
10 Equation 1 TtW- TarhyW> 7'd d7Rg + Tconp' P57Flitl Tdecodi xg =
Trexderi xg + 7conpob5itia inf orneaYiox gexeratiax 17x of char
Trexdn¥7ig Y Tcharli) i-0 [88] Referring to Equation 1, it can be
known how qui ckly the text subtigqe st ,oe processed. Here, T
indicates the tinme taken to rend %@ﬁhﬂnﬁtle to be output, deeding
generating conposition information including a rendered object, and
transmtting the generated_ osktg0n in mation to the object
buffer 234. The subtitIiz”ﬂt”‘eq(é?ﬂg?p"ﬁgka?:ﬁm’éﬁﬁ%%ﬂ?l“ﬂf’ﬁiéﬂof T nust start to
be processed before at |least the tinme obtained by start adding T and
T. The tinme T isiﬁbtaingpgby add%gg T , which is deeding conposition
deedi ng renderi ng “tdaedit§ me” tredaerE { O omgndter itflreratiorh Etvkdrat ext and
transmt the rendered subtitle text to the object buffer 234, and, T
which is the tinme taken to generat gy} hg eppoabon inbnnadon generation
conposition information including the rendered object and transmt
the conposition informatipn to the gmhaphi cypl aner 240. The tinme T is
the tinme taken to render or€FH&r chaéacter “¥Hérefore, T is obtained
by adding tinmes taken to render all characters. rendering [89] The
size of the object buffer 234 nust be equal to or larger than the
size of [88p objRFérinkies Bqualibe 1St Z@ WRfknbWe howjqaitkly the RRE ibAEmaYt be
addi ng the sizes of ch ¢haract.er Otﬁat.a of the o 'ect.,TheLefore,
the nunmber of REPEERSsd:Hsre 'ég[mgdg frjesdhetmg fken farender 2 spititledq be gutpple

nunber of chargaaéetisp whipslitiGitfodBatdnindddihg a kdidereBjobfett, nd tkakmaBdg the
Al so, since the object buffer. 234 can, st '

subtitles, theCPEIAGE CTROSEOL Anfprmation o the ol?j[agt b%ﬂ'd?' lzgﬁ.af‘hlets};btﬁ{e requiring an
output time of Tsmn must start to be processed before at least the time obtained by
adding wading and Tmmposiﬁou. The time wadmg is obtained by adding deeﬁng , which is
the time taken to render the subtitle text and transmit the rendered subtitle text to the
object buffer 234, and , T omposiion nbrmaton genorton which is the time taken to generate the
composition information including the rendered object and transmit the composition
information to the graphic planer 240. The time Tchar is the time taken to render one
character. Therefore, deeﬁng is obtained by adding times taken to render all characters.

[89] The size of the object buffer 234 must be equal to or larger than the size of the

object. Here, the size df the object is obtained by adding the sizes of each character
data of the object. Therefore, the number of characters composing one subtitle is
limited to the number of characters which can be stored in the object buffer 234. Also,
since the object buffer 234 can store a plurality of subtitles, the number of characters
composing the plurality of subtitles is also limited to the number of characters which

can be stored in the object buffer 234.

[90] FIGS. 7A through 7C are diagrams illustrating a process of generating an image for
a plurality of subtitles using one composition information data and a plurality of
position information data.

[91] In FIG. 7A, styles 'Scriptl’, 'Script2', and 'Script3' are defined as style information

used for subtitle text rendering. Referring to FIG. 7A, each of the three styles uses a
font 'Arial.ttf, a text color 'black’, a background color 'white', a character size '16pt', an



conposing the plurality of subtitles is also limted to the nunber of
characters which can be stored in the object buffer 234. [90] FIGS.
7A through 7C are diagranms illustrating a process of generating an
image for a plurality of subtitles usiig one conposition information
data and a plurality of position information data. [91] In FIG 7A,
styles "Scriptl', "Script2', and 'Script3 are defined as style

I nformation used for sg(pctltle text renderi -r)]gftTtRe,f rri ng to FIG a7ﬁhe-

each if the t AgBMERMEIRO] center,an pyipyt.dipetion - g‘t‘@?tt "bpityp’s and
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Lolpl ] \é\ﬁ@&]}l : hGSIh@?MiJ 7B, s'ﬁl&fﬂeitFit];27130)aso,'%&ﬂB@renH&ﬂ?usingi\ihd&‘?&s['Scriptll',
eight2', and,, Scri,pt3,.has,' , W ei ght 3" .

G 78, subt i SRS e"%ﬁss‘”i‘fg’ af?%‘@‘%“e&r%&g%gﬁ%ﬁkg%?dﬁﬁﬁﬁ&%ﬁﬁ’& }g‘ﬂ?ﬂéﬁ

' Scri Etl ", ) ' SBed the Ayle '&lmptl'sﬁdis;mh@'ut ﬁmﬁ 'abef0:002 ¢b '0RRe5:00'7 the gubitilcféxt.
7B, the subtitde.text Hello 710, usgs e style "Seript 1. ap d is
it put 1 om - CUBHHE 59 SEb o8 e sediE ind it oy AR 10 0p3i B mese
uses the styl subtitytexttWorld 73D uses thetspyld 'SérimBhand & cuphud Bromi '00:14:00'1d: 00",
and the subtitle. rld 730 .uses.the style 'Script3' ,k and i.s
output from' 0@'?946(873&%/%0&’ 8’8:%@?@“&%@?‘@%&%@#&5&9@ Pﬂﬁgé)o and
subtitle texts0t20®.8iped difee¢nte@ipts £0 useid, the Gife claange tag@Bt/2 Ts QifhiecesSirpce
differen cript sed, t | i ne_change, L <pr/> i ec ry.
o3 1 a93hE S haie”E stiddi 4 rebilFes bR kIS e ERGE PN ERTA
FIGS. 7A and RferriReiceFIQ. AQ, dava $ibred iV €ach daffea oftheotegtsubtitle probesking ugit 220
the text subti.tle,ppocessing unit 22 I, N h illustrated tine

i ndow wi 11 bdn SELOPRFERAII Pty S bagefRin 8810700 the text
| ayout / f[@A1 r endRefere '0D2D; 00hietextisyout/fontuepdesert220 when-outpart aposition in-

I ncl udes a void_subtit | nprises: [95] Elenent control data
buffer: void; fgrf'?gfnlPé:i(ut%esd%lY(gggﬁ%@re:mv%q’gj;mf%n@%' Style data buffer:
voi d; ani@5] 98] HElermernd adrarobddta buffef:onid; i nf or mati on of 'Arial.ttf. [99]

From ' 00,,L0: 00 c00:12: 00' .. the text |ayout/font renderer 222, when
out put [géﬂposi t’ﬂl;egtnga?%%%?%ﬁ' 1|dC)n I ncl udes an image in which the

subtit| e[fext Hekflodatd buffes voidgankkr ed, conprises: [100] El enent
cont ol 8] = DUl GO s LALLTRI kRl e Su0t1 1€ cont il
[99] From '00:10:00' to '00:12:00': the text layout/font renderer 222, when output
composition information includes an image in which the subtitle text Hello 710 is
rendered, comprises:
[100] Element oontrol data buffer: control information of the subtitle text Hello 710;
[101] Text data buffer: 'Hello";
[102] Style data buffer: style information of 'Script1’; and
[103] Font data buffer: font information of 'Arial.ttf'.
[104] From '00:12:00' to '00:14:00': the text layout/font renderer 222, when output
composition information includes the subtitle text Hello 710 and the subtitle text
Subtitle 720, comprises:
[105] Element control data buffer: control information of the subtitle text Hello 710 and
the subtitle text Subtitle 720;
[106] Text data buffer: 'Hello' and 'Subtitle';
[107] Style data buffer: style information of 'Script1’ and 'Script2'; and



[102] Style data buffer: style information of' Scriptl ; and [103]
Font data buffer: font information of '"Arial.ttf. [104]

From 00: 12: 00'to' 00: 14: 00': the text layouttfont renderer 222, when
out put conposition information include® the subtitle text Hello 710
and the subtitle text Subtitle 720, conprises: [105] El enent control
data buffer: control information of the subtitle text Hello 710 and
the subtitle text Subtitle 720; [106] Text data buffer: 'Hello' and

' Subtit| H O8] [107ﬁ'0n8ﬂ§théu®atﬁaltmf@m@tion oft'figl.ttfiaf or mat i on of ' Scriptl’

gg,d o .Sg lf[ bf % aiglgﬁnl@g é@gé 'otffiﬂg)gd aﬁ%}%g%%%fb%%&mm{] 359 fmhioﬂ{but
| ayout/font r @Mﬂ%ﬁomﬂn@mmndl}iqs ithe subbt:l\qo@sﬁ Hgltor/ 10nthe Smlpmt Subtitle
i ncl udes the tfe Eﬁﬁ?le%“&%r@?go ﬁpscegbt itle text Subtitle

720, and the su t tle text rises: [110] El enent
control Hdfh bufElement@@tmql data ibpffesropatral m@rmatlomgf theisubtitle text Hello T, the

710, the subt I Ltle text World
730 [1111 Texs'ltu gat Lesh ?HQ%G aﬁﬁ'ﬁ'%g“btﬁ%q%’& and " \Verld ; [112]
Style datld1buf f eFext §4t9b@TeI AeloyeSubstie’ gand ‘B’@ﬂﬂptl ' Scri pt 2' and
' Scri pt 3rp2pnd 'Tﬁfér aaiititafiss vis . ttf.
[ 114] IOFr[om POO 1%&%% to sqﬂ:%? 00'£1 tﬂfeét 1 fﬁr@ﬁ% ont ren &elrer

222, wheH18lt putFong datp bufier: ifont informatiomof] 6ﬁalrtﬁ'cl udes the subtitle text
Subt i t1 S| 1]3? a“Ci:rBBGO(ﬁ P@bﬂ) b 9011 90b'; th\@lfé)ét‘ija Bélglbntqgfméféréﬁf wl[eﬁjoﬁ

El ement con data buffer: control information 'subtit etext
Subtitle 720 ampoalmn infprmatiandneludes theubtitlermy: Sl{bm@POmdtth@mbaﬂe text

buffer: 'SuthWbﬁd7§(§1qm¥\pﬁge§1 [117] Styl e data buffer: style
informati on of 'Script2' and 'Scrip . and [118] Font data buffer:

font inbkAation Etlpmemlmol flatp buffer: m}trqﬁr@?ﬁnagw of thgbtifle texpBubtigle 720 and

the text |ayouphd fidgile i&PWRRI73822, When output composition
information includes the subtitle text World 730, conprises: [120]

El enent a6l rol Text daty befies Subtitleiapd[World or mat i on of the subtitle text
Vorld 73Q;7 [lzjstyl-gﬁﬁﬁaﬂﬂférastﬁléﬁl{ai:ﬁ{naUOﬂlﬂfé&l'?tZ'Eﬂtgg]:npcf@ yifg data buffer:

style information of' Scri ont data buffer: font

nd
i nf or mat Al of Wﬁ#tabl’ﬁer fynt snfyrmation of AE@ t9: 00' : the text
| ayout / f gnb) r endgsRro@ 2200 t6190:19'6bPiHe t&@ 'I@@ﬁﬁ/ﬁ)ﬁtci&ldefb'r 259 riRh o fput

I ncl udes a v0|d subtitle inmage, conprises:
composition information includes the subtltle text World 730, comprises:

[120] Element control data buffer: control information of the subtitle text World 730;

[121] Text data buffer: "'World';

[122] Style data buffer: style information of 'Script3'; and

[123] Font data buffer: font information of 'Arial.ttf".

[124] After '00:19:00": the text layout/font renderer 222, when output composition in-
formation includes a void subtitle image, comprises:

[125] Element control data buffer: void;

[126] Text data buffer: void;

[127] Style data buffer: void; and

[128] Font data buffer: font information of 'Arial.ttf".

[129] In the second method described above, subtitle images for subtitle texts are
generated by applying different styles to a plurality of subtitle texts having overlapped
output times, one composition information data including the subtitle images is
generated, and the generated cmposition information data is transmitted to the pre-
sentation engine 230. A text subtitle processing time is the same as that of the first
method. That is, text subtitle processing of the output subtitles must be quickly



[ 125] El enent control data buffer: void;, [126] Text data buffer:
void; [127] Style data buffer: void; and [128] Font data biter: font
information of " Arial.ttf. [129] In the second nethod descri bed above,
subtitle images for subtitle texts are 13generated by applying
different styles to a plurality of subtitle texts having overl apped
output times, one conposition information data including the subtitle
i mages is generated and the generated conposition information data

is transmi tted’e!'f@“@el‘i‘én?ﬁ@ﬂngéﬁl#%t'f etﬁbf?nrf@ perfam grading of hiptuptitles in the

processing ti q@xt'sﬁbﬁtﬁep@&gﬁn fmtanﬂatﬁ&eTf I T StakehBtb B%ut ti@?etndbl%d
text subtitle processin he out put subtd=telies nust ' be qui ck

per formed congubégdesiipmy |°h1§’°tlblf%flzéf‘| tq e geaphisphange 2t Heyewsr, in)
SUbLI L1 o5 | 0 tiahodlSriosh ARyl Bk ek DGR B0 H&mheégpamﬂg fhe

time T taken to output t rendered flon Subtitles fromth
obj ect buffer thns taksnde, eeng%tbweépqstlme%@"hat%\ﬁauﬁon 3 ¢plqulgtes the.

met hod, since @n&hﬁgﬁ}dety of objects exit, a rendering tine is

obt ai ned tééhaddi ng times taken to render the respecti ve objects.

That is,[1B8Lation 2 calculates the rendering time. [130] Equation 2
Tstart - TarxinB } Tdecoding +g l%&)ﬁﬁ)ﬁﬁnjl oe Tdecoding = Trendering +
Teonpositi! irdormaiion generatl of obj 2'rendmmg , TORI (i)

i-0 Amof char TOPJ Y 2har(| |-0 [131] The nunber of characters
of the subtitle text g BLoredH 8. Q0j ect buffer 234 is
limted in the second rretho to t he san® as t“E’a%1 of the first nethod.

[132] FIGS. 8A through 8C are di agrams illustrating a process of
generating an i NE bj nelided in one
conposi tion inf or"g'rr'gfl‘1 gn d %}mg{) i% E?‘?niéﬁg’%ﬂﬁﬁ’?ﬁr alrty of
conposition information data for a plurality of subtitles. [133] In

FIG 8A, styles '"Scriptl', 'Script® of a8 ' Script3' are defined as
style information T endoing = T omms
il
Mo of char
Tonr = Z Taarysy
iml)
[131] The number of characters of the subtitle text which can be stored in the object

buffer 234 is limited in the second method to the same as that of the first method.

[132] FIGS. 8A through 8C are diagrams illustrating a process of generating an image so
that one image object is included in one composition information data by allocating a
plurality of composition information data for a plurality of subtitles.

[133] In FIG. 8A, styles 'Scriptl’, 'Script2', and 'Script3' are defined as style information
used for subtitle text rendering. Referring to FIG. 8A, each of the three styles uses a
font 'Arial.ttf', a text color 'black’, a background color 'white', a character size '16pt’, an
align method 'center’, an output direction 'left-to-right-top-to-bottom', and a line-height
'40px'. As a subtitle text reference position, 'Scriptl’ has cordinates (x1, y1), 'Script2'
has mordinates (x2, y2), and 'Script3' has cmordinates (x3, y3). As a text output region,
'Scriptl’ has left1, top1, width1, height1', 'Script2' has 'left2, top2, width2, height2',
and 'Script3' has 'left3, top3, width3, height3'.

[134] In FIG. 8B, subtitle texts 810, 820, and 830 rendered using the styles 'Script1’,
'Script2', and 'Script3' are defined. Referring to FIG. 8B, the subtitle text Hello 810
uses the style 'Scriptl' and is output from '00:10:00’ to '00:15:00', the subtitle text



used for subtitle text rendering. Referring to FIG 8A, each of the
three styles uses a font '"Arial.ttf, a text color 'black', a
background color "white', a character size ' 16pf, an align nethod
~'center', an output direction 'left-to-1ight-top-to-bottom, and a

| i ne-height '40px'. As a subtitle text reference position, "Scriptl'’
has coordinates (xl, yl), Script2' has coor di nat es (x2, y2),
and' Scrlpt3' has coordlnates ﬂ ] As a text out . region,
MGt ptl | has Supgie 20 vsgpihe st SHIB ed fiukput FomcPURHE00 th 3G 17100k and the

top2, w dth2, 3Bl WorldB3l wes thelsdle 'Basots ahd % o gﬁﬂ)?rom"‘ﬂ(m‘b@ﬁ) to
hei ght3'. [134 In FIG. 8B, subtitle texts 810 , and 830 rendered

usi ng the st yl s Therglo re, tWOgk thres subtitleteyts aSc‘?‘ieB?EPEdQF%Veﬂ%tOprl@d)o'
Referrlng to F@dﬁ7§ﬁg the subtitle text Fbllo 810 wuses the style
"Script 1' and is output from'QO:10:0 to '.00:15:00Q0", the subtitle

text 14 [18%hti t 1EICe86 shawsa rept @wtpemneébq sybtitles defingddn %), RA andFR.

100:12: 00" to R&Q’nﬂlz PG, 8@”8&5 §6red SH'é@ich bliRer baké te%u'bﬁtl@ﬁt@cé&%ﬁg uhi?920
style "Script3 and_is outp ut from'.00: 14: Q0' to

Theref ore, tmdnstchtlﬂtl%r@teéamwmeo‘tf&tQeg?sen'eﬁﬂépﬂstﬁ%ed bet vveen

1 00: 12: 0|_QB6]51nd Frof@:'d0f0d60"- thé ﬂe§5]h dut/Bnt fadSBOYD, Fhée tc&'ﬁposmon in-
outputting the subtitles defined 1n . FIGS. 8A and 8B. eferring to

FIG 8C, dat a Rmsatienmchdes Koid sphtidle impee, MENRISSY subtitl e processi ng
unit 2200137n eaqﬂmh&hu§ﬁﬁﬁﬂﬁﬂbﬂkﬁﬁomindOMImnll be described in

detail. | 136] From 00:00; 00" ;. the t ext | ayout/font renderer 222, when
out put céﬁ%bsitf@ﬁ 8 #%tﬁﬁpron i ncludes a void subtitle inmage,
EOP?rISGﬁBQ%l37kﬁ§k@ﬁﬁmhm£OWidQ%d??ta buffgr v8i€140%1§8] Tgxt dat a
uf fer ta buffer an ont data
outfor: HARE i ni &nLéﬁ %‘#ebg"mmf‘?fﬁta“?'tﬁxfl M} From 00: 10: 00" : the
text | aygut} f ontFrb@NORIR00' 28BS texiagsutfunt FenblersOIIPOGhén @nputmomﬁ&tﬁmt mgn
is rendere

including an i ein ich the subt.i.tl

compr 1 ses: [ 1407hgpR el maes Hartich e paite 5 oG ATt tspendered

i nformation ofcofpsesubtitl e text Hel l o 810; [143] Text data buffer:
"Hell o

[ 145] FohtHfiat aS”Idt\:‘F‘%E%‘%}“?’E) fo bt AP GHOmREPB o o ’f“bt‘ iﬁ’%‘? efigaft
' 00: 12: Op43]the’nﬁwﬂmiaMBuﬂmﬂmnt renderer 222, when out put
COMOS! R | e U RS ST, oK ol 10,910 and
r ender ed[148pnpr iBvasdath Bulfél: fiot ﬁtmnian@mﬁ‘tAﬁél tifat a buffer: | oad control
I nfor mat flggl of tl;}gmsébt:) H(t)d ethé tee)ét[ la)%J l’T)]fontt renderer 222, when output composition in-
formation including the subtitle text Hello 810 and composition information mcludmg
the subtitle text Subtitle 820 is rendered, comprises:

[147] Element control data buffer: load control information of the subtitle text Subtitle
820;

[148] Text data buffer: 'Subtitle';

[149] Style data buffer: style information of 'Script2'; and

[150] Font data buffer: font information of 'Arial.ttf'.

[151] From '00:14:00': the text layout/font renderer 222, when output composition in-
formation including the subtitle text Hello 810, composition information including the
subtitle text Subtitle 820, and composition information including the subtitle text
World 830 is rendered, comprises:

[152] Element control data buffer: load control information of the subtitle text World 830;

[153] Text data buffer: "World';

[154] Style data buffer: style information of 'Script3'; and



820; [148] Text data buffer: "Subtitle'; [149] Style data buffer:
style information of' Script2; and [150] Font data buffer: font

i nformation of "Arial.ttf. [151] From'00:14:00': the text

| ayout/font renderer 222, when output casénposition in- formation
including the subtitle text Hello 810, conposition information
including the subtitle text Subtitle 820, and conposition

i nformati on i ncl udigg%t he subtitle text Wirld 830 is rendered,
conpr i sedd3] 152)Font date huffer: dnt infprmatieyofytyrialet. | oad contr ol

i nformaty 196150f t ARer200P15:00"8hd ﬁeﬁsu‘l@ﬁﬂé oge%Qng uhif 230 d&@ﬁbt&@&ﬁe@%&p@faﬂon
"Wrld ; 4] Style data buffer: style information of crl(i)s]é;10
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presentation enﬁl ne 230 deletes the conposjtion in- formation and

bit map i mage o578t thsrobjeskbulend3tand outneqs oly the Gmppsition miksmatien ¢the

buffer 233 angdbfithR 'SUBAE and WhET orid4 safeeh. QUL ODAT0M, rthe/prteéatauon engme 230
conposition in OI’ITB.tIOI’l of .the subtltlﬁ) "Subtitle and W

a screen. At' di§letes tageomppsitioninfmation and bitmsp imageobgect aféh%%uégﬂ% ﬁ@btlﬂe
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gnlt ot t het ﬁ cr e%ﬁ‘eseﬂth?ﬁl er@ine 10 déﬁte@ the, Géfh 1ndhrlﬁﬁﬁﬁ£tﬂ)hlag@ bRMEH ﬁfﬁagtaﬁ)g_]ect
el et es e CO 0OSI I'] 1.on an (0] (0] e

Cobr Tt or 1o he bt oM Lo oKy R 230 SR (e PR oA

I234 ﬁnd does d@eina%hﬁﬂta@gﬁﬂbb%tbh&S@fﬁeﬂaﬁ}*'lﬁlofdilreen any nore. [%58]

n the tni met Cri one suptltle | ac

Lot 1o SRR T an e R Setnd e RBET 3ol P Prlie okt I hch Spti fext is

plurality of ngéhéraﬁeﬂ by hﬁﬁ&ﬁg hﬁ’éﬂeﬁgstylvsﬂiﬂadqmﬁﬁf ﬁkyoﬂsﬂrllaﬁtlé detsrmﬁmg‘bﬂﬁlapped

corrp05|t|on|n ormati on ata 1S. generate or eacC ti |

P ohe yomer MG Bioe ot Sy ol FSEAOTLIAS FECRraes B ch b i hae,

transmtted tantkte g@ﬁa‘ateﬂ(phirﬂity d{}mmpgs?mhﬁﬁ&nf atibntdawtarﬁu?tsnﬁvﬂ\;]ﬁl to the lpre—

pI’OCESSII’lgtIITEIStES (0] t he I rst met ho 1le nly

B orocesstng WPHESGCHGRI0rA b HIPHUR Prosieing 5 e o at thl & the Fs

consi der ed i n rhdteod While oahyda precassidg i lwdoktly shd\@epositon mfipmatién dula is

informati on data.for,. . e .
oonsuIered in the first and second methods since one composition information data for

a plurality of subtitle texts having overlapped output times is composed and output, a
plurality of composition information data are generated and output in the third method
since each subtitle text composes a separate composition information data. Therefore,
for a subtitle text processing start time of the third method, the worst case, that is, a
case where a plurality of composition information data for a plurality of subtitles
having the same output start time are simultaneously generated and output, must be
considered. This is described by Equation 3.

[159]



a plurality of subtitle texts having overl apped output times is
conposed and output, a plurality of conposition information data are
generated and output in the third nethod since each subtitle text
conposes a separate conposition informati on data. Therefore, for a
subtitle text processing start time of the third nethod, the worst
case, that is, a case where a plurality of conposition information
data for a plurality of subtitles having the sane output start tine
are sinultaneously generated and out put, %#%énge considered. This is
descri bed by Equation 3. [159] 16 Equat% s:art - Tarriraa)
Tdeoodi xg +Tconposi aa Tdecodi xg,= T~ adeg;yg +Tconposi 5e i domaati on
geaeratinu xander of conposi Ra ¥ notor @@ﬂﬁbbﬁ@@@ﬁ«ia | dormati o,
geaer Wi Tconpositimirdormatia>{i) 1i-0 Amof obf Travderipg Two
i-0 M'i of char Toxr = Tka3§|$ =4ﬁ3¢mL1@QL¢LQemﬁhg$ T taken to

. ah)
generate a plurality of conpo§ition ThH-"oaffposi bon I NbFHApON

generation formation data is obtained, by gqggngﬂq@gﬂmjﬁﬂhich Is a
conposition in oamposition inbrnafon for mat1 o generati o tinme of one
subtitle, all toget¥éyrs PHE“ET F8 "t aken to réaderi ng gen@rglia o)
plurality of objects by rendering a plurality of subtitles is
obtained by adding each T , which is a repgefi,pg tinme clone
subtitle, all together. The tine T T0ar ear;%?kegh£q render one
subtitle is obtained by adding each T whi &L is a Fendering tine
char of each character included in a relative subtitle, all together.
Referring to Equation 3, in order to sim# trameously output a
plurality of subtitles including a @yrality of T.gharacters, a sum of
times taken to render all characters included in the subtitles,

[160] The time T taken to generate a plurality of composition in-

mposition information generation

formation data is obtained by adding each T which is a composition in-

mposition information

formation generation time of one subtitle, all together. The time T endering taken to
generate a plurality of objects by rendering a plurality of subtitles is obtained by
adding each Tom , which is a rendering time of one subtitle, all together. The time Tom
taken to render one subtitle is obtained by adding each Tchar , which is a rendering time
of each character included in a relative subtitle, all together. Referring to Equation 3,
in order to simultaneously output a plurality of subtitles including a plurality of
characters, a sum of times taken to render all characters included in the subtitles,
compose the plurality of composition information data, and output the plurality of
composition information data must be less than a difference between a subtitle output

time and a subtitle processing start time of the text subtitle processing unit 220.

[161] The number of characters of the subtitle text that can be stored in the object buffer
234 is limited in the third method to the same as that of the first method or the second
method.

[162] As described in the third method, in an information storage medium and a re-

produdng apparatus constructed with a structure supporting simultaneous output of a
plurality of composition information data, a text subtitle and another bitmap image can
be simultaneously output onto a screen.

[163] Data compressed and encded in an AV stream includes video data, audio data,
bitmap-based subtitles, and other non-subtitle bitmap images. An image "TV-14'

displayed on a top-right of a screen in order to indicate a TV program for people over



conpose the plurality of conposition informati on data, and output the
plurality of conposition information data nust be less than a
difference between a subtitle output time and a subtitle processing
start tine of the text subtitle processifng unit 220. [1611 The nunber
of characters of the subtitle text that can be stored in the object
buffer 234 is limted in the third method to the sanme as that of the
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media such as magnetic storage media (ROMs, RAMs, floppy disks, magnetic tapes,
etc.), optically readable media (CD-ROMs, DVDs, etc.), and carrier waves
(transmission over the internet). The present invention may be embodied as a
computer-readable medium having a computer-readable program code unit embodied
therein for causing a number of computer systems connected via a network to effect
distributed processing. And the functional programs, cdes and code segments for
embodying the present invention may be easily deducted by programmers in the art
which the present invention belongs to.

[167] Although a few embodiments of the present invention have been shown and
described, it would be appredated by those skilled in the art that changes may be made
in these embodiments without departing from the prindples and spirit of the invention,
the scope of which is defined in the claims and their equivalents.



[ 1661 The present invention may be enbodied in a general - purpose
conputer by running a programfrom a conputer-readabl e nedi um
including but not limted to storage nedia such as nagnetic storage
medi a (ROVs, RAMs, floppy disks, magn@gic tapes, etc.), optically
readabl e nedia (CD-ROVs, DVDs, etc.), and carrier waves

(transm ssion over the internet). §f H‘ sent invention may be
enbodi ed as a conputer-readable ne M Ravi ng a conputer-readabl e
program code unit enbodied therein for causing a nunber of conputer
systenms connect ed VAminformelionaitdtadeom&didrgWompeldisg:r i but ed processi ng.
And the functio codes and code segments for enbodying
t he present mvg b %L?a?gf’w%e easi |y deducted by programrers in the
art which the pfrleaﬁémehemﬁgmtbdﬁtabmd)ngs to. [1671 Although a few
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medi um conpri
subti t| e arattext Sabtdie $latal i ouiptibyithin therreginn.cdnddbe etiepsirmte texh stbtisleatata is

| east oneutgeKisifthé styikehrélRlaflorand designates an output formof the at
| east one text subtitle data, wherein the style information conprises

| ocation information on a region in which the at |east one text
subtitle data i2 o%rplntorraambnistdrayenmdlm compisingosi tion at which the at
| east one text, l{.a ngég is output within the region, and the at
| east one text SUDLIT tais out%;t using the style i nfor mati on.

2. An informatiUat textsrbifle datecand fyst styiepricgnatign whigh @proespprdsdp tieingt text
dat a; fi rsGbtitle@sta s laééléda%s%to@tp@ﬂﬂrrﬁ bffthé first tékt@ubtik Qe@ARAAON whi ch

o eor e 1 RS PR e S ohiond s BB SHALSH Sl BbE"
and secorsdcandyéxt sibliflodata anddesignaieh at outpetdpona shet secohidextseltitia datap x t
subtitle data a\K)ﬁ’erQﬁ $Hegﬂ§tts@ﬁe ﬁ%rﬂ%&%n‘fp%é@ IQJa’u&r;'| fla'\fct?rﬁgt%dont §ﬁrtst region

subtitle daa'? rst style I nformation conpri
| ocat i on T WRigh et %ﬁe’%ﬁ“%{'“? F?@t's PBitofnd iRfolPAtioR of IRePopitipr At w@&h the first
subt i t| e tekdbabtitlss daaltsputput witrth tha fie railohon on a position at whi ch the

first text SUbt?ulers&%{mggf){% lhfﬁrrr%lﬁgrp% HMSE%] gatFo:qel gr'm%?r} LS I%cogd e@éo(gdra

second style inforna TREAT 1°6A I i
regi on i mhich the second text subtltle data IS output and information on a posmon at which the

second text subtitle data is output within the second region, and

the first text subtitle data and the second text subtitle data are output at different
locations on a screen simultaneously using the first style information and the second style
information.

3. A reproducing apparatus using an information storage medium comprising
audio-visual (AV) data, comprising:

a reader which reads at least one text subtitle data and style information which
corresponds to the at least one text subtitle data and designates an output form of the at
least one text subtitle data from the information storage medium; and

a reproducer which decodes the style information and displays the at least one
text subtitle data using the style information,

wherein the style information comprises location information on a region in which
the at least one text subtitle data is output, and information on a position at which the at least
one text subtitle data is output within the region.



whi ch the second text subtitle data is output, and information on a
position at which the second text subtitle data is output within the
second region, and the first text subtitle data and the second text
subtitle data are output at different gl ocations on a screen

simul taneously using the first style information and the second style
information. 3. A reproducing apparatus using an information storage
medi um conpri sing audi o-visual (AV) data, conprising: a reader which
reads at | east dne Aesaroduehngiapbaratiatuaingrad isfoyation storagaaddum wrhmgrising

correspong;a,ot\psugh(ﬁvp&até %g,%n%e text subtitle data and designates an
out put form of | east oOne text subtitle data fromthe

i nformati on st o?ai‘f@d?feﬁ’f‘ﬁh] readid et riepr Sehiderdaihi Rt glleoinéametinn whighe
i nf or mat Ictmrreémddsdlcﬁmb&yia tehiesusfitiel mbn&ﬂsagﬁa@ét arsalhtbuttfbmq daina sied

the style o wher
| ocation Iuhﬂo Jat Sér)]ong r’%exat1 $ ltle dﬁgi ﬁnt%\%?cgﬂd s&yﬁérﬁgwq%ggglﬁngﬁgrr?sgg?ds to
subtitle tﬂaﬁ%?oh@ teesmqbtjﬂe dadmdnd defsgnates Poputont farpofshe sexnnditextpibtite date

at | east friie iftorhnafidi¥tdrbdEmEAA: 4nd OUt pUt within the region. 19 4.
A reproducing agpar atus using an I nformation storage nedi um

conprising audf JSRIPLYES "‘(*‘RU) degates, theofifplr sl dgformatipe e rtheufeeendr eyl
first texbfosndtivntdne digtiays the figst ted )shmme m‘amr gl tHensesbiClixt Stine apands

to the f b | t t f f th
frrst o exderert Setbust b bl Sorlh SuBRitelRR) S B AR B Plorm gty e
style i nf%ﬁmﬁfximmﬁﬂﬁ‘i‘@h"corresponds to the second text subtitle data
and desi gnat es @RerGiH R irst Wlmrﬁgrmﬁrﬁ o%%ﬂé@ Ib&xibn ﬁ%ﬁhﬁdn%nd@‘ilr@t rerglltaﬁ om

th f d a r oducer decodes

fi res't "styl 9{'@ iCﬁigﬁf%Hthﬁugﬁ'a dpfrels 3@@de§5f9r'%aﬂov i @re?atﬂ%ﬁt Whigythe first
di spl ays teheulftitle sbta isottpus within thecfirsta¢gloraadd theeses@diank ihRkhatidh labmprises
data at g 3@1?1\%%&!09%?[%' géncﬁ%gﬁn ﬁ'\C\Xllﬁ%‘pthgl PwanQ% QUi dgtgll%;ﬁut?uq and

first style rntormation an secon i

the firstinfeimatien pheFPHHYT Frviidhnipe sewsd |t%a@bt@ﬁ dpiafip pytautiwithinghe aecfond st
regi on irggihi ch the first text subtitle data is output and
information on a position at which the first text subtitle data is
output within the first region, and the second style infornmation
conpri ses | oca$i omA iredredusiag i reethesh using @oonfdrmadigh citorage whkedioin  ¢dneprising

second t%g,os,gpgl|(A\y)qjagag@mgrgm8ut put and information on a position at
whi ch the second text subtltle is output wthin the second

region. 5. A rel5PY0Qas Restoae Fﬁ}HS%il%@at%lﬁn‘i' ﬁtﬁ/Gr'Wﬁ"t”iaé?P whigh sereespengision
conpri Si nige atalealit @nw itedt aLibtiA\datadaridadesiyBames iadi dugput form of the at least one text

subtitle data, from the information storage medium; and

decoding the style information and displaying the at least one text subtitie data
using the style information,

wherein the style information comprises location information on a region in which
the at least one text subtitle data is output.

6. A reproducing method using an information storage medium comprising
audio-visual (AV) data, comprising:

reading first text subtitle data, first style information which corresponds to the first
text subtitle data and designates an output form of the first text subtitle data, second text
subtitle data, and second style information which corresponds to the second text subtitle
data and designates an output form of the second text subtitle data, from the information
storage medium; and



reading at | east one text subtitle data and style informati on which
corresponds to the at |east one text subtitle data and designates an
output formof the at |east one text subtitle data, fromthe

i nformation storage nedi um and decod (?g the style information and

di spl ayi ng the at |l east one text subtiile data usi ng t he styI e

i nformation, relnt e elnfor t oncrrprls oca

i nformation on aecrogIn ﬁe fﬁs%ﬁyghmfo[rwg oy apd ? SR 8 e M?‘P?q”e 4t a
i's out putdlspﬁylnmh%fmtd@kmuhﬂge Aste hodjtfnsectg\daext Butftide datt labuﬁfferemnm:gﬂaons on
medi um ¢ [ I rst
Foxt subt 1 ruaRlogrivhe WS frs SYE G RLF iRy Seedi sl ERRRIG | e
first text subVepi thefrst %M%I 'mg‘?%‘i%“&?ﬁ '6Eﬁt'5ﬂtnqu6‘ﬁﬁ*ﬁ'lﬁ“@ﬁ@t fegiont
te]>c<t subtih twhehdhé Sirst &&cetﬁuﬂm% it is %ﬁﬁph! ahe tlgsaééboncﬁgglesl%ﬂﬁéiloﬁtc)zSJnSrlses

i nformati rresponds to the second text subtitle

desi gnat egé;gér‘lmh@ mgt%n or r%e%ﬁn% r‘?f’éons'g(‘f"gﬁﬁ es>?f° B’fts{’l%eaﬁt?és Oﬁ?@mthe
i nformation storage medi um and 20 decoding the first style
information and the second style information, and displaying the
first text subtitle data and the second text subtitle data at
different locations on a screen sinultaneously using the first style
informati on and the second style information, wherein the first
style informati on conprises location information on a first region in
which the first text subtitle data is output, and the second style
information conprises |location information on a second region in

whi ch the second text subtitle data is output.



