1 Description | NFORMVATI ON STORAGE MEDI UM CONTAI NI NG SUBTI TLES AND
PROCESSI NG APPARATUS THEREFOR Technical Field 11The present invention
relates to an information storage nedium and nore par- ticularly, to
an information storage nediumcontaining a plurality cf subtitles '
that can be separately displayed and a lprocessi ng apparatus therefor.
Background Art [2] A conventional subtitle is a bitmap inmage that is
I ncl uded in an audi o-visual (AV) stream Therefore, it is

i nconveni ent to produce such a siitltle .and there is no choice but
to merely read the subtitle in i I} or m wit hout nDdlflcatlon

by o subt | | INGORNATTON / FORATE | MEDIOM, CONFAINING,

char act t PrEPELRA Tfﬁs "FH%R!EF
in the %/ streamaﬁalss a@?mﬁ%e § eqjser cannot ange the

attributes at will. [3] Al so, since TeehnicabtField is conpressed and
encoded irfy the Aﬁle?ré ﬁﬁhTéﬁH%;P i to ﬁfd%hnéﬁoﬂﬁo&ggmg&uﬂuéﬂ%?&g%“ e

of the su title ar ear esi gnated to corres
stream and repelseicoin wﬁtrm@%u sifrage maedinm pontaining acplerakity ¢f subtidas| thiat e
overlap. That pesepaifiely dipSiy &U&Hd'atﬂr&e%h%%bﬁar&ﬁsiﬁ%ﬁﬂt at a certain

time. [4] However, since an output %BFa]ir‘ nd an output end tine
af a subtitle are designated by a s S‘PB“EE Mtcer and recorded on

an informetion sA@mgmdmcbhbﬁﬂesesmuﬁipeihmgé thay1s inbladedi\n 2h mﬁﬁmrisﬁdneAV)

tput start ti ut d .t | btitfl.
may over | ap. onRR PO h inoenigis Fodrodtee Red = e, s Hep mo choids
subtitles may lmttomeqslﬁread*thasubeﬂe iits prasent fpmrwithdyt modifiestivncinet 2 esdrvi ng
this pr obl em ' @l@ﬁ%ﬂ us %ﬁlt&%fh@ sﬂgtlﬂle ﬂé{]ﬁ@& %fgsu-gﬁﬁgﬁoﬁlﬂar %ﬂétlilé on

[5] In an aspect 0 resent 1 nvention nvent
provi des an i nfiesertkg 4@‘?“@%@\*&@&%6#'&&%@&%&@ ehagaster endpry fﬁéf’@éﬁe@med

plurality of tadlindibdaliid eV §idhm a5 SLIBRRANALS ke uHirTRARY &fdn &@aﬁwﬁms
over | appi ng one apot her and an appar at us for reproduci ng t

i nformation st¥™ge nmedi um Advant ageous Effects [6] Accord| ng to an
enbodi nemd] of t halsprsare e shliﬁﬂemimﬁ@resﬁdﬁntbéddde@lﬂthé.&VCs&Balb,QmQ&@ui

]P(r)?‘rjrgced’z and SUObId dnthighPind e oY o ST a5 eall§ aQHaRE d BrrdBbhdidShe

AV stream, and reproduction times when subtitles are output should not overlap. That
is, onty one subtitle should be ontput 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 the AV streamn, the output start times and output end times of 2
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 althéugh overlapping one another and an apparatus for reprodudng the in-
formation storage medium.

Advantageous Effects

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

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



Description of Drawings [7] FIG 1 illustrates a structure of a text
subtitle file; [8 FIG 2 is a block diagramclan apparatus

reproduci ng an i nformati on storage nedi um on which a text subtitle is
recorded; [9] FIG 3 is a detailed block diagram of the text subtitle
processing unit of FIG2; [10] FIG 42 s a reference bl ock diagram
illustrating generation of a bitmap i mage without a presentation
engine; [11] FIG 5 is an exanple diagramillustrating correlations
bet ween structures in which co i nfe0 position

i nformation, object informti ngﬁﬁg Ei'lp%floruf ]géki on are recorded;
[12] FI G37] 6A t hFEugHIIgGatas estdlcmgﬁrtﬁmxtwbuﬁeﬁla;tl ng a process of
generati an i npge 59 ﬁ%gl I oo

conposi tlh[g]n i numat i ()25 lt%glpgl &%a él tl onblltofhl@tg%tl ongggnt%ma e13]
FIGS. 7A thr ougﬁdlm@r@ﬂ@h%@ﬁéﬁ%ﬂﬂellﬁlﬁmedtl ng a process of generating

an i mage [5pr a prid. %'1!;ﬁblet&lfed%l&leiitah%&&&b?&t%ﬁﬂ&ﬁ%%ﬁhéhﬁﬂfﬂe 2;
|nfor|nat|on data and ura ition information data; and

[ 14] FI c$10lsp thﬂﬁ;éHSS e&?"éeéi S%ﬁ"é%mil SH%W&FPW"& %?'P}E%%Pslméﬂe

generating an witB@f apeesérdiaionefigind; "age obj ect is included in one

conposi ti info I,on dat al | gcat Ig.d)l ur Qf conBl05| L

i nformatl[gﬂl dat aﬁ%& 1%%?‘8?’31 %¥ i %b?ﬁq‘f"gg 3 “1%‘5

According to ammsmmlmdbﬁ-mww nmsmsenﬂbnnaumnbbgmmﬁrhmnm,mdmroovn-ded an

i nformation st r;ge #ﬁ]l_ﬂd udi ng: AV data; and subtitle data in
title

whi ch at | east one su text data or output style information

desi gnat i[&y an oBiGH.0AftauehsIC arp diagratys illusteating g process of genenating dnimage foxt
format. [16] | D RRLAS@SESHIRS ustdpSonk bRRRiol RYEBM A lata 2@ o ioRitbn Y| €
i nformation conPal ns pieces of informtion so that the output style

i nformation i s©gpadoRdatt |y applled to the subtitle texts. [17] In an

aspect of[;]?,]heI pr ER) 7 Aithveesi b7(mf,dm@emd s Slupteating b ipfoteR iof Senbrbiiid & ifhag d
exi sts, the plur u title ata ar at an
Fender ed | maged PRI SRS tinoPe PRisped R Bu St ap§EpGraEvs
Accordi ng t o apwsitharinforsyation d=od; ahdhe present |nvent| on, there IS

rovi ded t ext I [

P [f‘cgd]r FEY Bl ?écﬁ[erag{ﬂgfaﬁpﬁﬁ! SLBI%%#, a‘iﬁfnageso

subtitle ser separ ater ng re
render a text ﬂlnmnetl@ageObmgtlsmcblderbm&newmpeeMRmfommﬂmbvelbm to

present the reﬂﬁ&hﬁdfhﬁﬁﬁosméﬁlﬁﬁﬁnﬁtﬁﬁtdaﬂa%ﬂlﬂdr bf subdifder er generating
a bitmap i mage of a subtitle text by h WBB&H he subtitle text
t

according to the 3 extracted renderi ion. [19] In an
aspect off1s1he prﬁmngitawaupb@mméﬁes&emﬁeduamMéfs@fﬁwdea@ﬁiﬁﬁﬁihauon

o the subti {1 BoREsedipdraipe: A Eoed i Rmte sk s el R b S

plurality of rdataleraatbui stplgdsomation des1gnatmg an output form of the subtltle texts are

=3

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] Acwmrding 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



Mode for Invention [20] Reference will now be nade in detail to the
enbodi ments of the present invention, exanples if which are
illustrated in the acconpanyi ng draw ngs, wherein |like reference
nunerals refer to the |ike elenments throughout. The enbodi nents are
descri bed bel ow to explain the present 3 nvention by referring to the
figures. [21] FIG 1 illustrates a structure of a text subtitle file
100. Referring to FIG 1, the text subtitle file 100 includes dial og
information 11 i rmation 120, and neta data 130a and
130b. [22] Theg’m%%gge%?%@&l%ﬁagﬁgllo includes subtitle texts, output
start ti Mty if tHcancagpact ofithe mntsnveomlpmet@nttyowm repflerertrendsratt leaste

texts, style ggup 1

texts, text chgn ﬁu%tgﬁdwla% o?’%ﬁEl |oérgﬂs§?1€§ eﬂ?%’&%a%a?nﬁ se
and a for nattlﬁguw@éff@ﬂgﬁﬁﬁéth§wbﬁlﬂﬁf€@%te§m@% formatting ode

i ncl udes one or nore.of a ode di smauenmla Tosshtion t h bol d characters,

Cndor i B or . BA4EBe Vilaee Reriie s fosiio tisamipsimppis e e prosct invention,

pr ezent ath i on Ib éhfaﬁ:}fplﬁatdﬁhicﬂi’:@ ﬂlﬂﬁ&tbﬁ@&hﬁc&h@fﬂyﬁ%mmg?mhmﬁdl ikeO

render the subtitle texts. and .c i SES ural ity cf style groups.

A style group fﬁf%“%a}%’a?fé‘sﬁgfsf?%%esﬁ%ﬂfﬂw %I glbf’#(?? i olr[: is

recorded. A st fdseribeddklodds expldintheprdsent invesmtibntby refmdgto thefigwlésspl ay a

Subtit] € hXt - T 1 BT Ll P USE S Ofte SRRl g DRI ey TP
font ol of B backgr otin ,

of a styl'e’name, , atext c
size, a line- h@lbgﬂ‘? ﬁleéOQ @k‘fﬂd@uﬁwmﬁéﬁb@n 11% H@Wﬂb@ﬂﬁlﬁeﬂnagvlaﬂos and
position, an opbfldhadB0L&dI1906. OF an align method. [24] The neta data
130a and 13j0b whi ch are additiognal .infornation of a noying B]écture

i ncl ude ilfdor mtmﬂlﬂ%mﬁr@ww&lﬂmw%ﬁua 1EX13, QEIPUS starEianes o€

subtitle out pufexts digput e mﬁssrufmx autkle tex%ﬂstﬁd ﬂtobpmafylélﬂﬂﬁhatﬁﬂ umyo be
di splaying a TV Earent

progr am i nt end®89F & SRyl Xt%l ?‘g’ﬁ%%ee i"gﬁ’mlffl@ Suﬁhf’sgﬁ‘ge %%%EHﬁPﬂgr am
cl an appar at usande;fomMHnggdmthﬂmﬁhmﬂmtso'ﬁh@maage apdednaludes onevdrimmine a

t ext btitl {
. al 50 1 ecor § e GuplSAgB wipldbnits ol Sl (s i AREH Rl
medi um [ 26] Resode indisgtingpmdetining, oy atcedetindienting ¢ liee ghrogeessi ng unit 220

renders QzﬁUbt I ti‘lﬁéﬁr&’éﬁtaﬁéh 1%&@&0&@2@51@1%&&%@% ih@®Mbatiod Rddth Renfidrlae: The
text subtitle &QE&GSSI ng. unit, 220 i B cl udei a text subtitle garser

221, which ext gtexls albmmptises 4 bl ouRs o 8918 SBRpR iR BRIdR € on
:‘Mr1 omht he text aylbs brt Weich thb@l;yleaﬂlﬁnﬁhﬁbﬂi(stred)gijdltﬁ dﬁlﬁﬁncbﬂsﬂiﬁ:ﬁ)ﬂﬁb laﬁéaased to

1 C generates n .out { er e ssubtitle te
rcording 1o ol sndalilib ok BREE, Ms IRt SHeBimbient Bimore
subtitle file daGtyld hanst a fntd taxnmlarﬁba&kgrmndlndom emtsizada Ome-baight, a text
i nformati on st ‘Eﬁ;ﬁ@ld r Hﬁigg r i ng
appar at us. @{%ﬁ h rmat on sf%‘%é medi u %r@n I%g&r#gry on
whi ch théz‘ﬂext sﬂmm@méatnﬂ$(ban@1$®whlebare|a§ @@nai@@r@ambfmomg
information stgr@geinkiii m?o%anénzﬁiuuéd foeﬁe}foﬁymdlﬁdnﬁl ﬁﬁch@nscé%é[ﬁﬁ Bedmel Eg

to a reprodudng novi n%?pl cture and font data_to be used to render

subtitle are r@4RPtASHeT fer Xampleranad Mpﬁlﬁﬁfqlwm%%g@mmatﬂé%e%d
stored in a buhidélinésGoh af MEV-VEX bn 8 Witbdnt bt ﬁrbgran&it@fdeaiﬁ)t Matufcaudichéeer

210 i s tr smtt subtitle rser whi.ch par ses
i or vt B 1 b i 6 % 20k bt i oy B Tp{fim af sl irae: o
text, font i nfmedismioamwhichradexteutditle filgs seborded. It ifmdersibodthatctheapparatus

transnitted to %ﬁﬁs&%@%d{hﬁ&%“bpﬁghe eﬁ]g' ﬁ{e'gtéogl%foﬁq%%ﬂn%;ﬂi .-

=

i nfornation of
buffer 23%lof a RefemingtakiGod, mlsnmtbwceﬁhembammhdmsﬁﬁﬂébnin

(i.e., infor ’mé.ﬂd&'}o F:R:E:csg b 38 %ﬁﬁhﬂ@ﬁl@ T 5% Sunpil grgé%étﬁn%h&m 35 clq;ﬁﬁlext

|ncI udes an out egl on and an output start
utle parser 221, which extracts presentanon information and dJalog rmation

from the text subtitle file, and a text layout/font renderer 222, which generates an



5 processing unit 232 and rendered subtitle text object data received
fromthe text layout/font renderer 222 and the graphic planer 240 to
generate a graphic plane fromthe conbi ned data and outputs the
graphic plane to a display unit (not shown) with reference to the
CLUT 250. [31] FIG 3 is a detailed bldck diagramcf the text
subtitle processing unit 220 of FIG 2. Referring to FIG 3, a
subtitle, which is text subtitle file information, is input to the

btitl
Sunt i 1o cont r SRR PR RARR PERPHP okt 1Bl Bk Flsodd FRglaen

presentation en@rmeh@eo and text renderl ng information par sed from

the subliighe {0 ekl Oliy\Hucd SIS Poa?82rcalia

| ayout / f renderer recel ves e text erin or rratl on I%rom
the text subti stPrEgpmediam op ima mefgory depluded mpreqlmmﬁmamm b FIgf 2,4he in-

subtitle text pRpaAbn@idPiERMedmaériRl mERArR of Which thedO substidp fielit ﬁecﬁr&‘éﬂtls

data in a text data hiter 291, and style intimtion used to render
the subtitle t&@ﬁé‘t@i‘#@%@%%&%“&“ﬁg%er 292. Also, the text

I a%/out / L qes] [) en?artart smem] mpémmg t@lateprdd&ﬁfg Iﬁ&ﬁnélﬁéthreraﬁgﬁﬁfdd&goi n
a font data bujfer con tion stored in.t

el enent contro{’eﬂsﬁl %F?%g’res'ilﬁ:gfe '#E'Jti% g dhie 205
formatti ng odeandwstdredlims: bofie 200. Tﬂnatatsnﬂ)uﬂcile)sterednsmbhgﬂ’emOasmmth h

bol d characterg, . a.rude di ﬁxl@ﬁcﬁn%g ﬁm?onﬂ-mﬁt{bn] g‘ﬂ} c?ﬁ,%%ext

i ndi cating underaI I ni ng r a code’ |
subtitle text Mﬁeﬂhoakevd)ﬁﬂnteﬁh@ntmmmamﬁmmmeh@memnadeata to

be output as auéuﬁﬁﬁédlt@memeta%wﬁt ftﬁaaer%g r&4 cdn&ot B radtioh 6F e bibtitle

buffer 292 may be one or nore of data such as a font, a text color, a
backgr ound col ¥tis fansmitteddp 3 @mpositipn buffer34 o a presepiation enging 280.148i on, a

text output st@htrolifBinidtien (i.ed MfGtialor HEdispRG g koredl waih thalshigied)
met hod. A text, lgﬁderer 294 mggat eﬁ“ﬂ]‘?‘?“&ijb““ e imge with reference

to the infor maCEAeS2ROBIPILEE “ POE™ ransmits the subtitle
i mge to[29e pr etignt=tlayontomgemnierc? 320, gehé}a}:s Mitmab imagaby ehderiegpte bl ock

b esent at i on- efie S dilln s iffolial B Radk ERAR b diPithe e prser
embodi ment cl aﬁ@érﬂmﬁnmda@fcranmﬁtdefmm the yufter 210, pimposcs onegpbiitke paggbm
whi ch i ncl Udesdéélghﬁﬂ&%ailbh £ et EROEda%h o ufel:@u&ﬂ%%fé‘e@i’smuﬂét&t,and

presentation engin 35] Referrin the text

| ayout /t nt renE@sEyts thebitmap ihage gud the ﬁ‘ﬁ’ggi’ P%'SI‘P WWFF&#P’(%‘* oBeims-on
i nformation, Oéﬁh&ﬁbnblfgfiﬂmtl on, and color i nf or matl on and generates
abitmap[:’ ge o t he

is.of the c 05|t rmation,.
posi tion or na gﬂ&%‘i%ﬁ’ tmRp "P??F%ﬁﬁ & mfymgfion storage
i nformation. Timdt 208)¢ inputhio abdded daabuffed Zwmdﬂﬁcesaﬂmyw@aphhj;mmssmg nnit
conposition in
controls the t%ﬁﬂlﬁggfgét}fﬂ}t?@@te E@n%ﬁ%@%’% h%(#%@ﬁ{y g‘&‘tgg‘ﬂﬁ ?%e
bitmap i mage Sengeies pditmdp imegeihegeserat¢dionapimagetis ransoiitted to the pbied t he
gr aphi ¢ pl aner g0, haldiro R o b3 Bk fRagSic udRubr A ©

diagramillustrating correlations between, structures in which

conposi tion i nfeBPRtienbHer753; Thesontsohindrmation dsused g designate imeand

anfl col or inf ogsdmtohqaw&wtué(bmp ektfl%hnﬁhsu‘qwuﬁrnm oiztisutcuglttIOUZI
onto a screen I s _conNpos of e uni C SOl ude
Gata used for BaRts DB ok 8 BaTed = ler 6H5E HBRICLERD TR suidhb, &
i nformation rebangiohto bdﬁp@ﬁmmlmptmgmon@uu to fiieer gimihicplanes 240 1*30
conpose one page. Th ostti.0 ormat i i nclu £3

Cof ot o | riade B GBaTI s 285 LIRS 0Bl GHEpAIER sihilen ™
reference val u'earisméttedétomige tent subtxmarser@jand bitrean subatlepdm, wroeased by the

I nformation rﬁ%rﬁftﬁ@ﬁ Em’cfﬁ' Hmﬁghﬁﬁh?ﬁtdhﬁﬂku %hé{hgn’ and

a color infor nce va uelnlcatln ct co
subtitle onto a screen to a graphic wntroller 235. The graphlc uantro]ler 235 gntrols

the object buffer 234 to combine the bitmap subtitle data processed by the graphic




7 subtitle conmposed of objects generated to be output to one position
I nformation in one conposition information to the presentation engine
230. [43] There is a second nethod of conposing the subtitles so that
the subtitles, text output times of which are overl apped, have
different position in_fonnation. That i5s, the text subtitle
processing unit 220 generates an imge of the plurality of subtitles,
text output tines cf which are overlapped using different position

intimation data.in .one n tlon nd tr.a
generat ed i rraggmf’%?slflﬁg Er eseﬁt"‘" | on é’ﬁ@tﬁs‘%’ t T%ﬁfe“tﬁ?t" rﬁ% A third
met hod of ge nelaaoutﬁglt mmbtmﬂ@snd thegtapbxu pbutr 2t40 ttegmahte\ntgra;incaﬂ@e from

over| apped, us '
text subtitle g{rg%:esm ng un| t %‘% at es Piepﬂ% n%)g(})lgvivtl)lt‘gﬁl
i nf or mati on dat@fﬁwt‘hthppbpa'm@y of subt it es t ext out put tinmes of

whi ch arq3sgver| apred.is 5&@1@&51&9&@%%&9&&%&% ﬁrﬂEésHﬁ%ﬁ.‘hﬂ DOXEIG. 2.
corrp05|t|on i nformati on dat a. t hr ee_ net

described in dBefgmoefp FIS-Aca -‘é‘rbé‘ilf‘eé’h% iptextsubtisle il igfpgpatign, is we]lt terfhedext
6A thr ?ugh GCI amﬁlﬂdpz&gstamﬁ Thé teblﬁdubﬁtle! PAgeE2 A1 tRAEEIT s@fput@&ﬂﬁfoﬂifidﬁﬂﬁa@ﬁ
|mage or a plural,l es US one It o .N natl on
data and one’ pBerATR ik PRI I i Drgsentalih Sitoe 03 R et xSt 1 iR
"Script' is depan:ﬂdrmths suhitide torth@temaywﬁﬁmlsemﬂefen 222 (The tekt leydu€int

oo P Rel oG Sedkivis b Bt Bl kel the YR fhflud S 221
character si zeaﬂdlsmws wfatfftl mﬁtrmﬂ%ﬁﬂsfemﬂptﬂst mlagnleuﬁnmodidmb@sr 300,

Y) an al i gnnembuﬂ@{eg%alﬁﬁ'ﬁx?&atab\ﬁ'&@'i'teﬁ’lwstyf@lﬁﬁﬁﬁdﬁgﬂusedto renderthe
"leftto-right-to a text output ?IOI’I' ft, top, wdth,

tt,
e ht - ol aSubRfie eHIANTE & iyl eta bukex 892 AlbopheText Byous i fonfiai22h! <

610, 620 and ﬁ&esmmtgadﬁsmﬂgeﬁdaﬁn #n)al fént dS6 bifef 293ar e defl ned.
613 e subtit Hel |l o rom

Ref Fl 1
80656'3 0 oo RO t@%%&tﬂ@&ts?a' S Pk, but
from ' 00: 12: oommmg):adel Th€®matdmhode-iaclsdes b drandre xita dider display(R a taxt

subb it 1 ot ext s ol Rhackers Aok dichone MBS il e huicsbE B
' <br/>'indi cat éﬂghrangnon@a@hmdg?ennaﬁm@mget% smbthagat@atnreénvethemt a

plurality of S&'&?&b&tﬁ@l%t@ﬁ‘d&ﬁ't@ﬂe&h‘f@ftL@Pﬂ%ﬁﬂ@ﬁh@&?}e&l@@%&d@ﬂﬁ:@s tyle
t hough one style js used [bGB FI G shows a result of outputting
I

the subtitles ¢h%PHERPI2maxbegne ¢ramoze e dats sughas @fat.fdext lor @ac °“‘H’at a
stored in eacholidfd ekt sok, 4 iR-Heipki, a ftbéiithult CegRinD & RSGhulE:t btadt po

eachlllustrate ti.me V\nndoww ribed.in a|I 50 efore
"'00: 10: 00" : th‘éq?‘ﬁﬁltfe‘i‘“ﬁ c?ﬁ??‘t‘]tﬁ?f“et“éﬂ‘t}g eg”’z“gie“d%ﬁ S“L it
conposition i ni&mamithmfemmltmﬂhemﬁamaﬂnniemnhﬂméwhblﬁfﬂgﬂldtmmnptslthees: 8

[51] Elenent c v 2] Text data buffer: void;
[ 53] Style dat %%Eﬁ%mg@ "’}.Pgi;ife;eﬁ{agon&t ?’Féz%éof "Script'; and [54] Font
data buf f33: f on¥IG. ﬁﬁ&ﬁrwfmngmblgtk diggryna fllustraeing Eg&}anpngﬁnblm@pimam to

©00: 12: 00% t hegliant the PYeRititdtion BheifiSPH@ET €7 222, when out put conposition

i nformati on includi ng_an mag-ae Tn which the subtitle text Hello 610
i s rendet[%ﬂ Con'ﬁtpqt 1$cELG. 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 clor information and
generates a bitmap image on the basis of the composition information, the position in-
formation, the object information, and the wlor information. The text subtitle
wntroller 410 receives object composition information from the text subtitle parser
221 and montrols the text layout/font renderer 222 to directly output the bitmap image



[ 56] El ement control data buffer: control information af the subtitle
text Hello 610; [57] Text data loafer: '"Hello'; [58] Style data
buffer: style information if '"Script'; and [59] Font data buffer: bnt
information cf [60] From'00:12:00" to '00:14:00": the text

| ayout/font renderer 222, when output @onposition information
including an image in which the subtitle text Hello 610 and the
subtitle text Subtitle 620 are rendered, conprises [61] El enent

| data byff |
control, dat s byl R S G BB P U A o,

and r<br/>Subt 2i0.e% [ 63] Style data buf f er: styl e i nformatlon of

"Script' ;aand [ 6 ' A £l .
[65] Fro 2600, 14ﬂocb 5%kn &g%‘ﬁlf ?}%%’H 1““{1“%%%&’% @%&’%‘?@%’ﬁ{m’?@% gdr whitd
222, when out p@mp@anmmwny prsionRirmAtion, ebiedy ori, prgbelor dn-whi ch
the subtitle t%%&mﬁﬁghgﬂéﬁﬁﬂ the subtitle text Subtitle 620, and the
subtitle text Wirld 630 are rendered, caqnprises: [66] Elenent control
dat a buf fléfl: co nf\rsB\’“qeﬁ?‘i‘) iSRNRuLPRtD p SireRnils PmPPsed of gagP NpjtsHash pagreran also

subtitle text gt ddteukdtr omefipdrhinesiehiiésithesubiid. THO olihoGB6t infofirition
Text data buffe and ar/>Subtitle'. and ' <br/><br /[ >Wrl d%

[68] Style datﬁ’%ﬁ"f’%tlf’m@wpé‘tw FE9R U35 to STPOR: One Pagey TP% 0] . Font
data buffer: f oniposition indfrmaionddichidés owaput titnl infpri@tiorndicating G phge Gifputt 0 -
"00:17: 00" : th t .

conposition in %%étP%ﬁ%ﬂﬂﬁ#ﬁ@ﬂhﬁ&%&@?%g%%ﬁ%%mﬁﬁggﬂmﬁﬁéﬁg% ?%ﬁé t ext
Subtitle 620 apeitiondnfoumatipn feferensy valypinfigat®g@n gbjectouipdicrosition.codp rileres :

[71] Elenent co@bh@londafeRniiNAiRNindiCRRE b8jbct bWibhiRltign Of the subtitle
t ext Subtltle 620 and the subtitle_ text W)rld 630; [72] Text data

biter: ' 81 >subTha Paelatiops betwser heinirmeinnshygures shown in FIG. 5 are a part of

the mmposition information, and it is also possible to cmpose the mrrelations

between position information, object information, and color information in a different
form from FIG. 5.

[39] Referring to FIG., 5, one page can include at least one region for outputting an
image onto a screen. The at least one region is classified by the position information
reference value. Psition information refers to a rearded structure of information
required to compose the at least one region to output the image. The position in-
formation includes information of horizontal and vertical wordinates of each region, a
width of the region, and a height of the region. The object information includes object
data to be displayed on the screen. Also, the object information includes object data
type information rresponding 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 fo 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



[73] Style data buffer: style information of 'Script'; and [74] Font
data Niter: bnt intimation of "Arial.ttP. 9 [75] From'O00:17:00" to
"00:19:00": the text layout/font renderer 222, when out put
conposition information including an inage in which the subtitle text
Wrld 630 is rendered, conprises: [76] 7El enent control data buffer:
control information cf the subtitle text Wirld 630; [77] Text data
biter: '<br/><br/>Wrld%[78] Style data buffer: style inforrration of

"Script'; and Font d ffer rratlon af ttf.
[30] Arter ool BHBoptte Pughl eehbracl o e doeBlohRe ePlinireon i i,
conposition i nmmmmnommfumetﬁqmdeﬁle@rosmtmowwnﬂw i mage, conpri ses:

81l] Ele con v0|d
% 83} Sty Irfg% ata %'B%: lsdaaste&m@fhfe | n%f o&r{%mg [Lﬁez%lba-@ %? g‘?{ e gl{lf%?f
data buffer: f owputitigtes ﬁmhlplwe everfapmyl, hnwe dfieromt ppﬁuqmbam '5193?)134 ttnr e
out put procesStexi ﬁbﬁﬁ@]ﬁl’aéé’sﬁﬁg ﬁfﬁ@ﬁﬁ‘éeﬂeﬂﬂ& ad $Rhdeld &e{pﬁﬁ%ﬂﬁy hSustRRe ket ed

by applying the sange to a plurality of subtl e texts having

over | apped out B%FP“tttini‘Fééy whirkare grpliared; wireidifesrhrosition infmation ta n ohy
the one subti t kgnposiEgeinfiematabatdmite e stitat@FiREeoake FewpAGHH dnghe

I nformation daéﬁ{_ls transmtted to the presentati on engine 230. At
this time, pag I me_out "indicating the tinme when the transmtted
conposi tifé4] i nf o'tl‘hmamaahnﬂmsta@d@mrmngmlmﬂss;teaeautpnﬁhmesdtmdﬂme t hne

wh btitl t.

pl ﬁpaﬁl f; o:‘ sg e%ﬁﬁé é‘g‘ﬁh‘iﬁg"?‘g‘%}e F%tp&ﬁé%é) a{ﬁg rgfe%s]e%ﬂappears or
the time when Bpropeseing ugit 230 mnmteta@mt mpasylnqmmﬁ)ngmldaﬂa@rpmm;fng
af the output giphliid leRBoutpts imBEr WhichiateYoveRirped, @E%F&ﬂﬁbﬂ%%b{)éaﬂis Shehul bt

Ttaken to perform decodj ng. of the subtitles in the text su

decodi ng in one composition information data.
[45] The three methods will be described in detail with reference to FIGS. 6 through 8.
[46] FIGS. 6A through 6C are diagrams il]usu'aﬁﬁg a process of generating an image for
a plurality of subtitles using one composition information data and one position in-
formation data.
[47] In FIG. 6A, a style 'Script' is defined as style information used for subtitle text

rendering. Referring to FIG. 6A, the style 'Script' uses a font 'Arial.ttf, a text olor
'black’, a background clor ‘whife', a character size '16pt’, a text reference position of
wordinates (X, y), an alignment method 'center’, an output direction 'left-
to-right-top-to-bottom’, a text output region 'left, top, width, height', and a line-height
'A0px’,

[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 r.ompoSiﬁon in-

formation includes a void subtitle image, comprises:



processing unit 220 and a tinme Ttaken to output the rendered
subtitles fromthe conposaton object buffer 234 to the graphic planer
240. When T indicates the tine when a start subtitle is output from
the text subtitle processing unit 220 of the reproduci ng apparat us,
and when Tindicates the tinme when the $ubtitle arrives at the text
amval subtitle processing unit 220, correl ations between these tines
are cal culated by Equation 1. [87] 10 Equation 1 T -T+T

Nhnantalﬁgﬁodixgﬁﬁg%§§$%%ﬁgﬁggﬁ§§%§@%: 7'+ 7" radniu conp o Ana lit

amai n gerter-at i ox i uTckar (i)
[52] Text data buffer: void;
[53] Style data buffer: style information of 'Script’; and
541 Font data buffex: font information of "Arial.ttf'.
[55] From '00:10:00" to '00:12:00": the text layout/font renderer 222, when output

composition information including an image in which the subtitle text Hello 610 is

rendered, comprises:

[56] Element control data buffer: control information of the subtitle text Hello 610;
[57] Text data buffer: Hello",

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

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

[60] From '00:12:00' to '00:14:00": the text layout/font renderer 222, when output

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

[61] Element cmntrol data buffer; aontrol information of the subfitie text Hello 610 and
the subtitle text Subtitle 620;

[62] Text data bulfer: 'Hello' and '<br/>Subtitle’;

[63] Style data buffer; style information of 'Script’; and

[64] Font data bulfer: font information of 'Arial.ttf.

[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 readered, comprises:

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

[67] Text data buffer: "Helio' 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 bufer: font information of 'Arxial.ttf.



5-0 [88] Referring to Equation 1, it can be known how quickly the
text subtitle nmust be processed. Here, Tindicates the tinme taken to
render a subtitle to be output, dending generating conposition

i nformation including a rendered object, and transmtting the
generated conposition infornmation to tie object buffer 234. The
subtitle requiting an output time of T nust start to be processed
before at |east the tine obtained by adding Tand T. The tine Tis

obt ai ned addi Toawhbah ©s . decodi 0 i i ngrating the
Cime takdfoh o r ohem op 208 b B0 ek BUCRRD LR 25 Pih Blepdld
subtitle text uunppﬁéommikm&tidutimmﬁnmmawid whibhthecsbtiitle textéVarld@S80timken
to generate th&ln % Ds.i obrmation generation conposition

i nformati on includiig the rendered object and transmt the

conposi til& i nf oEl@memdmttc&dethb'ﬁgramp regtion ahosubtithetert Werld 6305 t he

time takgpto re@gﬁgatglggfeph@&bgﬁgwgﬁcer Therefore, Tis obtained by
adding tines taken to render II characters rendering [89] The size

of the olf8ct bu$‘ﬁ'@rda?§&ﬂmle rgafipm of BURﬁraqdarger than the size of
t he obj eqy9] Her epomhmsmeﬂniuﬂdaﬁamim&@mﬂ@ obt ai ned by addi ng the

char act et€conmoataroo a0y Preyorubmlsiiy 1 wEHE o dreogon -
char act er s whi bhmatien ilndudet aved subtitle imageapapdiselouf f er 234. Al so, since
t he obje §ébuffeﬁle%§é£&{]% Flglvél%?,ur ality of subtitles, the number

of chara rs conposin y of subtitles is also limted to
t he nunbd$2lof ch'ﬁ?-xzid%te gfewvmdh can be stored in the object buffer

234. [90]igH! GS. §t91e&ﬂfa%ﬁ?s?ﬁe%%nﬁioﬁgf'§£§pt“£dd%trat' ng a process of
generati n an image for a plurality of subtitles usi ng one

conposi til®H i nf oFoRh et Auligs dont ipfamation of\Agkl 4y of position information

data. [9]8s1In Flﬁshmmﬁwhme sﬁSHﬂbl@ﬁﬂputprocS@‘d; mnhe?ﬁrsuaaﬁbd, S6d dubfite are
defined as style inf orma

btitle. t
ot orr1ng t o Lintaet PaShalad Bhssthme the sk S0 oaphiratiy PR eRhaving
"Arial . ttf, a dn&xlhp;red lootput tirhea pdole corapdsiiok tpformatbnadatadncludidiy the one sabtitle

character sizg aég % gei’i]é}ate& :Lnd the generated composition information data is transmitted to
the presentation engine 230. At this time, page_time_out indicating the time when the

transmitted composition information disappears 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
wnsidering a time T sootin taken to perform decoding of the subtitles in the text subtitle
processing unit 220 and a time T taken to output the rendered subtitles from the
object buffer 234 to the graphic pin:;‘; °2n40 When T - indicates the time when a
subtitle is output from the text subtitle processing unit 220 of the reprodudng
apparatus, and when T indicates the time when the subtitle arrives at the text

arzival

subtitle processing unit 220, correlations between these times are calailated by
Equation 1.
871



al i gnment nethod 'center', an output direction
"left-to-right-top-to-bottomi, and a line-height '40px'. As a
subtitle text reference position, 'Stripa ' has coordinates (xl, yl),
"Script2' has coordinates (x2, y2), and 'Script3" has coordi nates
(x3, y3). As a text output region, 'Sti@pa'" has leftl, topl, wdthl,
hei ghtl', 'Script? has left2, top2, wdth2, height2', and 'Script3'
has left3, top3, wdth3, height3 . [92] In FIG 7B, subtitle texts
710, 720, and 730 rendered using the styl es "Stripa', 'Script2', and
"Script3 are defined. ReferringEtg?‘@\]ilHﬁI the subtitle text Hello
710 uses the style "Stripa'" and ! from' 00:10: 00' to
'00:1500', the subtitle text Subtitle 720 uses the style "Stripa' and
is output from'O00:12 to7 00: 1? 0' the subtitle text Wrld
730 uses the style &??6?‘3 Z ?g‘ﬁ‘f%t ?}’B’ﬁﬁ“"ﬁo 14: 00" to

" 00: 19: 00' . Theref ore, two or three subtitle texts are output between
' 00:12: 00" and 001?’17 00'=7Si nce diffferent scripts are used, the line
change tag <bri> is ‘ﬁﬁﬁéces?&‘ﬂe’i‘ﬁ‘ [ OFTFEES e FREBEResul t ci f
outputting the subtitles defined in FIGS. 7A and 7B. Referring to
FIG 7C, data stored in each buffepxcfftde text subtitle processing
unit 220 in each |IIustrated time w wwll be described in detail.
[94] Befire '00:10:001: mgﬁayglforﬁgﬂqgnderer 222, when

out put conposition inti matl on includesy a void subtitle inage,
conprises: [95] Element control data buffer: void; [96] Text data

P o S ook A e K e g
the text |ayouprotesd. HemdEr er mat;eswizkmedakepm rendﬁr]a(ssbtitbmbe output,
| nfor mat i on ! eLiie5e Bk sy Sl Ukl bt Sl ST

rendered, conpri ses: ment cont at a contro

i nf or mati on Sreengeated gprmpasition informatien tp ghebipct hulfgy £R4. Tidesultisle seqpiring an :
I ot S s o et sty
ont data er in no r o
" 00:14: 00' : t h@d ;?g:g{']g %Wa% Eline ZQE‘M&}%‘W%@ » which is
cogpos: tion i nﬁlenlmttﬂmi td ﬂaﬁdwdﬁsubﬂiﬂe tﬁuihidtfabﬁniltmk&eﬂdedehmbﬁﬂlﬁtegﬂd thehe
subtitle text nprises 105 tro at a
buf fer: cont ro? ?)gfépﬁ%{ ggnn&oh\ﬂmmﬁblm&n&nlmek%ktl %ﬁ% w;?ﬁ%er?tﬁg‘e
subtitle text MSlubmﬁmmpwn'gem renkderes] dbjef and trahdrat thomnzpositlon
P e o1 RSt o5 i 40k e 1) 6 TRl 0 3 Bhd.

and ' Script2';
" character. Therefore, T is obtained by adding times taken to render all characters.

rendering

[89] The size of the object buffer 234 must be equal to or larger than the size of the
object. Here, the size of the object is obtained by adding the sizes of each character

data of the object. Therefore, the number of characters mmposing 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 mlor 'black’, a background olor 'white’, a character size '16pt', an



12 [108] Font data buffer: font information of 'Arial.ttf. [109] From

"00:14: 00" to '00:15:00': the text layout/font renderer 222, when
out put conposition information includes the subtitle text Hello 710,
the subtitle text Subtitle 720, and the subtitle text Wrld 730,
conprises: [110] Element control data bier: control information cf
the subtitle text Hello 710, the subtitle text Subtitle 720, and the
subtitle text World 730; [1 11] Text data bier: '"Hello', 'Subtitle',
and World'; [112] Style data buffer: style information af 'Script]',
'Script2, andaliggmentynethod ‘gapter’s amoytoudipiction felt-tgutehisiop-te-pffom’, and a Line-
i nfor Imstt i on/ ]gf heigtiti dx't A&asdbﬂiﬂéﬂmﬁéﬁfa:é&&siﬁ&pﬁﬁpﬂohésQ&Hrdiﬁa'tsé)(x1,)Ilme
text |ayout/fopt .renderer, 222, n oy put,, conposi tion, i nformation
i ncl udes the s%ﬁ’f‘?‘?lri'és pasdinags (12 @e%@ﬁd&#@’@ﬂﬁﬁ &?’é’gi'&&at?ﬁrl d
730, conpri sesouthitedion;!Setiptihthae baftll bl,dedthl hafghell, 'Scipdthaslleft2, top2,
i nformation of | & ' | 72 . subtitle text
Vorl d 730: [11%#@&%?‘3&%“%@& whd b W%ﬁ‘gﬁg“%%ﬁgd'; [117] Style
dat a buf fl82]: st yldIGnTRyrswetitledextoTl0; T aqsk 720 rendered S6ng the Syles Sadpt]'118]
Font data bUff%Ef(i)p 'Qid'sdﬁfpﬁﬁﬁhéﬁ@d.q{efén%ﬁ%tghéﬁ'fﬁ,m [sddhitle 1 P10 710
'00:17: 00" to 'O .19:0Q' . the text layout7font r'engere'r 222, when
out put conposi ¥seseistieperptl ard is ﬁ‘étP'EFé%/&n. 09r20:8Qi b PR:11 609’ cthe subtle text7 30,
tCErrpr l E te_s t | [ 1t2§.1t;ﬁﬁ\l7§mim§es7 ﬁ:@@@le‘ié‘é Taldab gﬁfm@%ﬁ% '?mlz:o%&fm?;o@%g}‘me
e subtitle text, Wor ' ext dafa huffer: N hpon
Styl o data buf Fbiie gemq’eﬂﬁf Mo atﬁlec§°ﬂvf§cﬂdﬁ optput &g IEOIQ%?O ont
data buffer: f0019:001 Dicikedre,awo of thrersilstitle tdxks ard didghit bésveat '00: 0200 Aad0' :
the text |ayouhifiont, &enderer 222 when, gut.out, conpasitd on
o mmt i on 1 P00 SRR SRR B R b b BTRE b W hnncocssary.
f93] FIG. 7C shows a result of outpu_tting the subtitles defined in FIGS. 7A and 7B.

Referring to FIG. 7C, data stored in each buffer of the text subtitle processing unit 220
in each illustrated time window will be described in detail.

[94] Before '00:10:00": the text layout/font renderer 222, when output composition in-
formation includes a void subtitle image, comprises:

[95] Element control data buffer; void,;

[96] Text data buffer: void; '

[971 Style data buffer: void; and

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

[99] From '00:10:00' to '00:12:00"; the text layout/font renderer 222, when output

mmposition information includes an image in which the subtitle text Hello 710 is
rendered, cmomprises:

[100] Element montrol 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 Helilo 710 and the subtitle text
Subtitle 720, comprises:

[105] Element mntrol 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 'Scriptl’ and 'Script2'; and



“TT25]7El enent” contiol data bier: void; [126] Text data buffer:—void; "

[127] Style data buffer: void;, and [128] Font data bier: iont

i nformation of "ArialttP. [129] In the second nethod descri bed above,
subtitle images for subtitle texts are generated by applying
different styles to a plurality of subtjtle texts having overlapped
output times, one conposition information data including the subtitle
I mges i s generated, and the generated conposition information data
is transmitted to the presentation engi ne 230. A text subtitle
processi r§08]i me Fenttdat beffeneom énfardnationof 'Ardubttf.i r st net hod. That i s,

Lext Subtgdye. P afesbhigonto HiesBl! Allochbhibbhesn s babSultpatly 13

perfuned ¢ dering a en to per

subtitles int WM@@MH@WH inqhistes thpéufmﬂe@ésgbﬂﬁgﬂ@nihﬁ subgide teAtSubtitle e

Ttaken to out pgsg, ta{.p@thggﬁgﬂﬁg%qt%HQQ% tagng};hsg.lbt it es from t he obj ect
buffer 234 to the gr aner 240. However, in met hod, sin

o 1S b eaenoen et s el a4 S0 KECHAP HBcPhg
the tines takealﬂuqefe&ﬂslﬂihﬂém wabe sibtileteROWesd $30; That is, Equation 2

caLoul e SRS s Ol Sl 2 Torer Tartival
ori gati oMitgner aStybzrdata bu&”er. style information of 'Scriptl’, 'Script2', and 'Script3'; and

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

[114] From '00:15:00' to '00:17:00": the text layout/font renderer 222, when output
composition information includes the subtitle text Subtitle 720 and the subfitle text
World 730, comprises:

[115] Flement control data buffer: control inforrmation of the subtitle text Subtitle 720 and
the subtitle text World 730;

[116] Text data buffer: 'Subtitle' and 'World';

[117] Style data buffer: style information of 'Script2' and 'Script3'; and

[118] Font data buffer: font information of "Arial.ttf,

[119] From '00:17:00' to '00:19:00': the text layout/font renderer 222, when output
composition information includes the subtitle text World 730, comprises:

[120] Element mntrol 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 'Axial.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 boffer: void;

[126] Text data buffer; void;

[127] Style data buffer: void; and

[128] Font data buffer: font information of 'Asial 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 mmposition information data including the subtitle images is
generated, and the generated composition 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



Mt) of of Trendering =TOMO) i -0 Nam of char Tor =Tchar(i) i-0 [131]
The nunber of characters of the subtitle text which can be stored in
the object buffer 234 is limted in the second nethod to the sane as
that of the first method. [132] FIGS. 8A through 8C are di agrans
illustrating a process of generating aminmage so that one inage
object is included in one conposition information data by allocating
a plurality of conposition infornation data for a plurality of
subtltles [133] In FIG 8A styles 'Scriptl', 'Script2', and
'Script3 are gerformediopgdesing pémert | pm ttakehtqeeé'amcéﬁfmgm the|sabtitleg n the

Irindelr I ??f Ref tﬁ-,&f %uﬁﬁtlefﬁofésghg lﬁﬁbZZQinchaﬁ&BetI‘he t iR 18 b @t&héh%ﬁ@er@i font
ria a t. color bla gro

character sizeS® ﬁft O%FPeQLJe@ﬁ"#Fé%‘EH ﬁ?@lmaﬁ‘{% HﬁYer’dPFIBFCt i on
" gf t- ][ o-right nie]?lbd,tsﬁlcb@btuﬁﬂiky cfaoﬁﬁctﬁe)hl, A eenld&in@fime id Oftxined Hsadding the N
subtitle text reference coor dj Y
'Script2' has E%’S‘vf P é‘g‘gf(@ re§p2):t1ve hﬁ&s S'E?{llg’t uagon. ‘if‘g%ﬁfﬁ ﬁlgt es

(x3, y3). As arcdndesingaimicput region, 'Scriptl' has leftl, topl
vvi dt hl, [Tﬁ ghtl', "Script2' has left2, top2, width2, height2', and

Scrlpt3 As left3, top3, wdth3, height3' . [134] In FIG 8B,
subtitle texts 810 820, and SEEuEEnHE ed u3|ng the styles Scriptl',
"Script2', and 'Script3 are defined. Referring to FIG 8B, the
subtitle text Hello 8%0 %aei yle ' iptl' and is output from
*00:10: 00" to 'O00:15: 08t t % idbchdingt extompsdifieSubtitl e 820 uses the
style "Script2' and is output from 100: 12.00' to '00:17:00', and the
subtitle text Vb d 830 s es t Esty "Script3 and is output from
'00:14:00' to 'O d’er@fweo fedrEe OF@’P"’E%’Y@S?’“FHFéé‘WltIe texts are
over | apped between 00.12.00 and ' 00:17:00'.

Mum af o3

E;m&ﬂng== :E: TEBRH
i.0
My of char
Toar = :Ez T&uﬁj
=l

[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 @mposition 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 omlor '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 mordinates (x1, y1), 'Script2'
has mordinates (x2, y2), and 'Script3' has coordinates (x3, y3). As a text output region,
'Scriptl’ has 'leftl, topl, widthl, heightl', '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 '.Scriptl‘,
'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



[135] FIG 8C shows a result of outputting the subtitles defined in
FIGS. 8A and 8B. Referring to FIG 8C, data stored in each buffer of
the text subtitle processing unit 220 in each illustrated tine w ndow
will be described in detail. [136] From ' 00:00:00" : the text
| ayout/font renderer 222, when output ggnposition information
includes a void subtitle inmage, conprises: [137] Element control data
buffer: void; [138] Text data buffer: void; [139] Style data buffer:
void; and [140 Font data buffer: font information cf ,41]1 From
'00:10:00': th H‘%ﬂé‘ﬁtsz?HV&HFFW%?N%M%P“@??OWH%M %%ﬁpg@' 7:00', and the
(IEEFFOSIS%O“ l nﬁwﬁﬂaieleWoﬂmsﬁoJ&&bﬂ% @t?lel'sm l@'dnﬂﬁ"&ﬂtﬁﬁtfxbﬁneo(zlﬂtﬂm{]'td e text
o] isr ri ses: enment contr, a
| oad control ﬁpgsﬁét% » PRET %%WW?HIPEP‘% We‘f“lﬁ‘é?éj%
data buf fer: 'fdoii7o0;, [144] Style data buffer: styI e information of
"Scriptl nd [ nt dat uff ont f
‘Arial . t[113ﬁ[ 146]1'@]98 RO g8 blebiiine 28 b“h BB EL 8A gnd B 222,
when out put coRpigingitoRIG. BCodammrommlemﬂhlﬂ@rm@tbbmt subbiflé proeessiegaenit30| o
810 and conposgltéamlhgga%r{gﬁé[@g%vp ]}%idé&ﬂ%gfin%?ﬁi“e text Subtitle

820 i s rendere ement control data buffer: |oad

N ses
control |[h363r mat F@mnBﬁ 0Q:p&: the ¥t layout/orteenderen 222, mbemoniput Roramsitipe ip-
data biter: Sﬂ%aﬁoh%om&slél%m&mﬁeﬂ&&%ﬁbﬁg‘e@r style information of

"Scriptr; _and [ 150] Font ata fer: font infarmation of "Anti"' .
[151] FrdhiHoo: 1Blemgnt o3 %?‘f'fell ¥98ut / font renderer 222, when out put
conposi t i[e3B]i nf oremUatabuflen®biddli ng the subtitle text Hello 810,

compost HIBRT] n oy W BPARCITHEERE ¢ e subtitic toxt verid 830 1s
r ender ed,[140npr | Bog dath bafes: ﬁﬁtmﬁm&nanaf\'tAml tfdat a buffer: | oad control
I nfor mat i[?éﬁ] of 1 ﬁ%ms'b@i(ﬁbd'ethé ﬁ%tt]a))éﬁwoﬁ rentfdrer 222, when output composition in-
formation including an image in which the subtitle text Hello 810 is rendered,
comprises:

[142] Element mntrol data bufer: load control information of the subtifle text Hello 810;

[143] Text data buffer: Hello';

[144] Style data buffer: style information of 'Scriptl'; and

[145] Fdnt data buffer: font information of 'Arial.ttf.

[146] From '00:12:00'; the text layout/font renderer 222, when output composition in-
formation including the subtitle text Heflo 810 and composition information inciuding
the subtitle text Subtitle 820 is rendered, cmprises:

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

[148] Text data buffer: 'Subtitle';

[149] Style data buffer: style informatior 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, mmposition information including the
subtitle text Subtitle 820, and composition information including the subtitle text
World 830 is rendered, comprises:

[152] Element wntro] 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



[ 153] Text data buffer: "World'; [154] Style data buffer: style
information of 'Script3' ; and 15 [155] Font data buffer font
infonnation cf 'Arland' [156] After '00:15:00': the text subtitle
processing unit 220 does not execute any operation until preparing an
out put for subsequent subtitle texts tgsbe output after '00:19:00'.
Therefore, changes of subtitles output between '00:15:00' and

"00:19: 00" are performed by the presentation engine 230 controlling
the conposition information of the subtitles "Hello', 'Subtitle', and

“Worl d' rlé8i vedFentdatn biffer:dent infgmptiqnf Argl@cessi ng unit 220. [157]

That is, @61’ 00: ARe000:15: Oﬁ%ﬂeﬂ%ﬁﬁﬂtﬁtﬁr&@ss Gnl @266k 6 Rb@R: ah Sperat:lon
corrp05|t|on informati on and bi the subtit

i L ect o
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ougI p\% sI gnl y tmﬁeremepaﬁngdsghubﬁﬂe@tlagfp%ﬂbaﬁvee{] '00418:00'4Rd i00]1990° a&lﬁ'bﬁthego
an rld ont scre t . t he en in
Gl etoe + he comnBeprbaRtion hripe o tie s RuBosTRE o R & B e
subtitle ' Subt Helle', 'Shbtivlel, aidWoddpesived &nmbhﬁtbxtrsulﬁﬁ[& paeelssingamnis BR® C t
buffer 2 nd o M e;
subtit]l e?[f%rl d' ‘fl%agt&%gtt ﬂjeis\s(?:dr’ g%rtﬁ&%t S0, e'n?ﬂe B’gf%&%gﬁe%mﬁ&ni& i
presentati on efgnation28dbieipimage oltiest @dhﬁtﬁ@bﬁltiq 'Hellg' fromrtheemmpesitigacduffer

bi t map i mage obieml o@f obﬁé&?blﬁbl@shtaﬁcﬁou% duflly thE EPobiBEn LRMBARInld: AR
buffer 233 and the obj ect ffer oes not out put a subtjtle

onto the screefrbiHss ihige aP‘i%‘]ﬂdl ?Pt? 1’18"?% AO%EE: %@H@%@P@B@bﬁnﬁ’é‘é\g@
one subtitle i pages thobontRsitoskbimhitiof aﬁ(BEﬁhnapﬁnﬁ@lﬂJﬁ@t &ehbRRPISVbLiY

out put ti mes. B sApBer R 2Rt uRle Sl P apiunts 81 e oach
subti tl e i magepnpodtidhiafogeatmnaf thel sybkitie & orld/omd the carpas Alsopat '00:19:00', the

| nf onmat i on dal g ol LARMTb b8ihef fl RSP BRI FAGh 823 0obi

text subtitle processin

met hod. Wi | e dithesubtithy’ Sfrave the meposition buffor 233 and By obicttibivlan 234 and

i nformation dag&sh&(ﬁ%§hgﬁﬁﬁgoﬁtﬁlﬂ;elg&eéddh§§n&@d second net hods since
one conposition informatigon data for a plurality cf subtitle texts

havi ng oV&¥dl appetil %%GP%OQEESCFM%%@CF“% ipasor cachysubfitle oKty of

corrﬁozl tion i né@ﬁﬁ&ﬂ'b?@pﬂ?ﬁ:@dﬁé@nt@@[&&ﬁﬂdraﬁ@df aibhﬂbltextsmaﬁhgotehappéd

net no si nce eac e tex SES ar cO

et i o s oaPut Bt ons Fivoron GRERRIR Ra Tt Bpnaky B Sub syt e,

time of the thanddhepnbacd pidmdxtyufmt)mpmmen mmuomdataearemm tethe pre-
lurality cf conm f

gubtl tl e)s/ havi ng ? ﬁﬁédér%eﬁg %b@rﬁ%@gﬁ?@sﬁeﬁu %gstn%aggfs{heﬁm

generated and ®ethpdiWhilansly moeeeam fifoe d @nly pne eompssitesinfimpatipntgpta is

Equation 3. [ 1gRlideredifl M&%@Mﬂ%s sifice?ofié bnfosifidh Jﬁﬁﬂaﬁ&ﬂ dta for
Tconposi tiol Tdecornag = Trem ethig on¥0312kl I nt ornall ox

gener ati on wadePlUEHitcdApLge tqtethavlﬂs O*erl Quigytines ixrpmposgd prd ytput, a
i nfor mal / oh gnplaAtityR BRSO InfihatA Aath inf gehdrated arddl diput WfthedBird 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 cmposition 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]



TroideriNg = OPJ(1) 1-0 At of char TOM =Tchar (1) 1-4 [160] The tine
Ttaken to generate a plurality of conposition in- conposition
I n6nBation generation formation data i s obtained by addi ng each
Twhich is a conposition in- onposition information fornmation
generation tine clone subtitle, all together. The tinme Ttaken to
rendering generate a plurality if objects by rendering a plurality of
subtitles is obtained by adding each T, which is a rendering tine if
one subtitle, all together. The tine T 021 taken to render one
subtitle is obtained by adding each T , whichgis a rendering tine
char if each character included in a reFSFFi{P8 subtitle, all together.
Referring to Equation -3, in orde tg?simg aneou 'y output a
plurality of subtitles including & pl exelT 14rdef riget ers, a sum of
. times taken to render all characters included in the subtitles,
conpose the plurality if confgskl Fan,40f ©FNBLLO00. dahAm.a0¢ output the
plurality of conposition information data nust be |ess than a
di fference between a subtitle out put wme o compositia wformatic daa

7

composiim formalion peneration =

T

composition  f ormetioni)
i

Now of o8f
T endering = Z Tamc:‘:
10
Mow of clor
Tonr = -?:-mm
10
{160} The time T taken to generate a plurality of cornposition in-
composition infrmation generation

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

@mpdsition inbrmation
formation generation time of one subtitle, all together. The time T taken to

rendering

generate a plurality of objects by rendering a plurality of subtitles is obtained by
adding each TOB] , Which is a renderng 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,
mmpose the plurality of composition information data, and output the plurality of
mmposition information data must be less than a difference between a subtitle output
time and a subtitle processing start timne 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 encoded 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



time and a subtitle processing start tine of the text subtitle
processing unit 220. [161] The nunber of characters of the subtitle
text that can be stored in the object buffer 234 is limted in the
third nmethod to the sane as that of the first method or the second
met hod. [162] As described in the third”nethod, in an information
storage nedi um and a reproduci ng apparatus constructed with a
structure supporting sinultaneous output if a plurality of

conposition in i S itk it NRp
“mpe_can be. o Ry RIS S8 gt ol fdondltblel a8 e 38 1 By iR

conpr essed andmetheddinge pply gne mupesidednbimpration deis isduthybonde 2 screeqatidng
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the output tithe siltitles, a decoder stops only decoding tithe
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[167] Al thoug {;89 i ’gglﬂ{ [ present invention have been
shown and desg‘ﬁlgiﬁlggl\,gp? vvtq)%l .Zoe%&ﬁ%(’}r}g'ci ated by those skilled in the
art that [EfangesAlthopghe feraersbddimentset the @resend invention haje beoushosmpadt i ng.
from the princidflfrdatfomd bé hiprddatel By HOVERIA thEQRtlﬁaFaﬂ%éafma%b Glidd S
defined in the clains and their equivalents. 18 CLAIMS Wat Is

in these embodiments without departing from the prindples and spirit f the invention,

the scope of which is defined in the claims and their equivalents.



information specifying a tinme when the subtitle is to be output by

t he reproduci ng apparatus; and information pointing to an
identifier of style information to be applied to the text by the
reproduci ng apparatus; and style information that corresponds to the
text subtitle data and conprises: thel§dentifier identifying the
style information; output style information to be used by
t he reproduci ng apparatus to sel ect O{Ihigange an output formof the
text for a visual display on a scr ) d | ocati on
information specifying a region of the screen in which the subtitle
is to be output by the reproduci ng apparatus when the non-transitory
i nf or mat (YAt $1@*Ege isredi um i s | oaded into the reproduci ng appar at us.
2. A reproduci ng apparatus usable with an information storage nedi um
conpri sing audi o-visual (AV) data, the reproducing apparatus

conpri si ng: alr eadArnoheraneitudy irffoxmmtivh storagk aredatn osabkt witlag eepneidcinm
text subtitle data conprisjng: a text for_.a subtitle; . C
| nf or mat PRRFFBRDIGA 4 Subitlentbe pRrapTiOnC AT IRED farags mpdiopy ol
the reproduci pgligRRasIAANS dand i nformation pointing
to an identifier of style infqrmation to be applied to the text by

t he reproduci Kyt spgde detasompisingt yl e i nfornation conprising: 19 the
identifier identifyingedhie S%‘E‘Xﬁee i nformation;

output style information to be uUsed by the reproduci ng apparatus to
sel ect or change amfoutapon sfecifpmph tinteewhaxhe fubtitlaistd baabtpdt lgpthay on a
screen; | ocation information specifying a

and . L
regi on ofepf?fiélcglgraggﬂaﬁuﬁ Z\Riﬂi ch the subtitle is to be output by the
reproduci ng appar ainfisrmatidslpointing todinfiédtidideetylé ifelaoe id heapplivd ®
information and out put, the subtitle using the style information.
the text by the reproducing apparatus; and
style information that corresponds to the text subtitle data and comprises:
the identifier identifying the style information;
output style information to be used by the reproducing apparatus to select
or change an output form of the text for a visual display on a screen; and
location information specifying a region of the screen in which the subtitle
is to be output by the reproducing apparatus when the non-transitory information storage

medium is loaded into the reproducing apparatus.

2. A reproducing apparatus usable with an information storage medium
comprising audio-visual (AV) data, the reproducing apparatus comprising:
a reader to read, from the information storage medium:
text subtitle data comprising:
a text for a subtitle;
information specifying a time when the subtitle is to be output by
the reproducing apparatus; and
information pointing to an identifier of style information to be
applied to the text by the reproducing apparatus; and

style information comprising:



3.A non-transitory information storage nediumusable with a

reproduci ng apparatus to output subtitles, the non-transitory

i nformati on storage nmedi um conpri sing: audio-visual (AV) data; first
text subtitle data conprising: a first text for a first subtitle;
information specifying a tinme when th¥ first subtitle is to be output
by the reproduci ng apparatus; and information pointing to

an identifier of first style i.nfqormtion to be appl.ied to the first
text by the reproduci nga'ﬁﬁcbﬁlflgf“i} '?‘?t Y‘P%?hesglrv?@f?'ﬁ?agf’%ti on that
corresponds to the firspuh@stylSidrhdatibn s8Ny BRIBIrb&Rg dpptratus to
identifier identifying the first style information; first

out put  swsglees or phangeran Pt form of thedext ifgr a visuat digplavioe p sgecnyped at us to
sel ect or change an out %‘dﬁtiJn%fEhﬁgti&n@ﬁF%ié{iE%t a fcegﬁn I e rebh §H@hich the

di splay on a screen; an on I nformation
speci f yi rgbtilefis tostie auggit by tlafreprbduciy gpparatus; add ch the first subtitle

is to be output by the repr Ci . aratus. when the.nan-transitqry
| nformati on. S SRR S LD ARe MR BaSHORE vappdE e
second t exbmsddhi t1 e data conprising: a second text for a second

subtitle; information specifying a tinme when the second
subtitle is to be output by the reproduci ng apparatus; and

[ nf or it on Pl NI Al BbinficSh skas SRR Bl D! AGARERD Lo

be applied to the secon X e rep uci ng appar at us;

second s hypazatinfoarunpit sunitled alte mor rasivon dsfotipationstsegeonalive xompubig:t | e
data and conpri ses:. tﬂi\}' gie tifier identifying the second style

i nf or mat i on; Audio-visual (AV)datar 4" oyt put style information to be used
by the reprodégdt kgt appide dhtdSofnprisigg:ect or change an out put form of

the second text for the visual display on the screen; and
a first text for a first subtitle;
information specifying a time when the first subtitle is to be output by the
reproducing apparatus; and
information pointing to an identifier of first style information to be applied
to the first text by the reproducing apparatus;
first style information that corresponds to the first text subtitle data and comprises:
the identifier identifying the first style information;
first output style information to be used by the reproducing apparatus to
select or change an output form of the first text for a visual display on a screen; and
first location information specifying a first region of the screen in which
the first subtitle is to be output by the reproducing apparatus when the non-transitory
information storage medium is loaded into the reproducing apparatus;
second text subtitle data comprising:
a second text for a second subtitle;
information specifying a time when the second subtitle is to be output by
the reproducing apparatus; and

information pointing to an identifier of second style information to be

applied to the second text by the reproducing apparatus; and



second | ocation information specifying a second region of the screen
in which the second subtitle is to be output by the reproducing

appar atus when the non-transitory information storage nediumis

| oaded into the reproduci ng appar at us; wherein the first
subtitle and the second subtitle are Hutput at different |ocations on
the screen sinmultaneously using the first style information and the

second style informati.op. 4.A reproduci aratus usable.with an
T ormati on s O S A LOHBR ORTPORT SRR R A TR inthe

repr oducichgipagRar at us conprising: a reader to read, fromthe
information storage nedium first text subtitle data for a first
subtitle; first sticddentfieridantifpingithmteconshstde pderaation; t he first text

subtitle data: secondnd &byl Idrdialah i fclisedh? BEQOMoANAL dbfrandl

second style informatio at” corresponds to the se

dat a; andelectroephangeeeputpot focke obthe stdoad fidxt fdr tisd yibual display oatheoarsamd t he
second st ée information; and output the first subtitle and the
second sﬁ% itle at different |ocations on a screen sinultaneously

using the first stydeBnd RkidmhioPRat@tbpblie/ises @Rbndieyion of BHedtRRA o N;
wherein the first text subtitle data conprises: a first text for the

first subhighthe second subtitle is tojbgPBPRRERY bA repsedicmgiagparatug when st he
i’ BN _ . e
Irst Su%hédog;{ in?orhﬂn&?st{?féké’g{gg{ﬁlﬁ}E@&dé?ﬂ?&%@?&ﬂ?&dﬁg&%ﬁ?{xﬂﬁs an

information pointing to an-l ler o Irst sty ornaiiqn to
be applied t owhheir the §irst sebtitlelyd theeccmdsobtitts angowtppiat diffessnt l2atierse
first st %ln Fhe S%I‘C%ll"l %ﬂlt%geo%gf%%{nsg%ﬁé first style information and the second style

information.

4, A reproducing apparatus usable with an information storage medium
comprising audio-visual (AV) data, the reproducing apparatus comprising:
a reader to read, from the information storage medium:
first text subtitle data for a first subtitle;
first style information that corresponds to the first text subtitle data;
second text subtitle data for a second subtitle; and
second style information that corresponds to the second text subtitle data;
and
a reproducer to:
decode the first style information and the second style information; and
output the first subtitle and the second subtitle at different locations on a
screen simultaneously using the first style information and the second style information;
wherein the first text subtitle data comprises:
a first text for the first subtitle;
information specifying a time when the first subtitle is to be output by the
reproducing apparatus; and
information pointing to an identifier of first style information to be applied

to the first text by the reproducing apparatus;



the identifier identifying the first style information;

first output style information to be used by the reproducing
apparatus to select or change an output formof the first text for a
vi sual display on the screen; and first location
information specifying a first regi om®bf the screen in which the
first subtitle is to be output by the reproduci ng apparatus; the
second text suﬁ)ttitle 1dat co.rrFri ses: a second text for the second
subtitle; the Lirst stylp HHOMAYON SAPRIEE| fying a time when the second
subtitle is to be Mi@éﬂtiﬂéﬁd&ﬁ@fy{n?ﬁ]i@ﬂﬂdﬁétﬂg isbdRnys; and _
information pointing to an identifier of second style information to
be applied to the &&tengutdve idormaiion febs wed oy the rapiearERg PPt tf he
second stk dBfafe0Bh bBRERMR o B Tirst 08 thleRblal bhlal B8R SxbRGENE
second style 1nformation; second out pu tyle intormation
to be used by the fepledual nfprappar gecifyinga felt exgionoe! thhsnagre imwhmbt put
formof the.sec text for the visual display on the screen; and
second I(Bl&eaftirisbﬁlll%ﬁﬁ? S’r%ﬂh? PRRULhybE f?f%b‘cﬁg§§%a(5 “region of the screen
in which the gecepshdsetsubtiR data dotphigesout put by the reproducing
appar at us. 5. The non-transitory information storage mnmedi um of
claim1, wherein tR&eond st fartle sscondrsgpiidasi on specifies an appear ance
of the text in the:;w o di 1S ;d of
2 location of the FEuiHfon SERYRE A MRl SEIAR LS s G Renaateny

t he | ocathemepiodfongrepramtus kit speci fies the region of the screen in

which th btitle.i b b [ '
'ndependent of t no PR ReBth S ndteditfr PR THEBRRRETIG: o

t he scre@pplied to the séconliitext@iihd feprodiding Yppafhhey: Bt | on st or age nedi um of
claimb5, wherein the reproducing apparatus generates a bitnap inmage
of the subtit f¥ BeREFEe MIFGHOREOERSSHUt put styl e i nformation, and

di splays the bit Mgl iBGGeLldeidFing Whl debdiRl difle IISmiRGhon of the screen
specified by the location informtion. 22 7. e reproduci ng

appar at us of cl ai neondvbetpeti style inorouatipuyto lstused by ieaepraducing appeeisites
an appear.an £ th } Vi L A dis
" dependdariar Shonse fabfibh tofn bl e St ie RV bRy S IR
screen; and the location information that specifies the region
of the screen in which g%e.sub itle is t.?.be outg(gt ind?. endent . of
the appearance of Pt8nq lecptignntormationspeeityinga pecondiceionof tesgregn in

which the second subtitle 1s to be output by the reproducing apparatus.

5. The non-transitory information storage medium of claim 1, wherein the
output style information specifies an appearance of the text in the visual display on the
screen and is independent of a location of the text in the visual display on the screen; and

the location information that specifies the region of the screen in which the
subtitle is to be output by the reproducing apparatus is independent of the appearance of

the text in the visual display on the screen.

6. The non-transitory information storage medium of claim 5, wherein the
reproducing apparatus generates a bitmap image of the subtitle based at least on the
output style information, and displays the bitmap image of the subtitle in the region of the

screen specified by the location information.



8. The reproduci ng apparatus of claim?7, wherein the reproducer
generates a bitmap image of the subtitle based at | east on the output
style information, and displays the bitmap inmage of the subtitle in
the region of the screen specified by the |ocation information.

9. The non-transitory information stotlage nedi um of claim 3, wherein
the first output style information specifies an appearance of the
first text in the visual display on the screen and is independent of
a location of the first text in the visual display on the screen;

the first |ocati onThofeprmtingapsdiats RG], ehctdiethbionpit figgi on of the
screen in which the first subtitle is to be out put by the reprodu0|ng
appar at udnfpanationsprsifirsfp appearanee apipedrdincibe afsuelhiésphymth% greenjand e

vi sual di;gphayef fftahgcaﬁﬁﬁ 88fhe text in the VXGalSh EEi‘J:enS&IYA e
|nfornat|on speci fies an appearance of the's con text "1 n the visual
di spl ay on t héedosatien 1refnnlnat19n|thnﬂqm1fcbeme refion of the atrieeminofhiththesecond

text int S dis screen

| ocat i on TSR Teat R uReden i A8 PRE s ey i RSN EHEMr e
i n whi chiidweresgcond subtitle is to be out put by the reproducing
apparatus is independent of the appearance of the second text in the

vi sual display on the screen. 10. The non-transitory
i nformation stor ag?h&?egfddﬁhﬁ a aﬂ’i‘étﬂé Sk cIRes, %dh@reﬁme GRS RRLCINBrates a
appar at us: nerates a bitmap | mage of the first subtitle

based at bitmas nmm of Hi@ fubtide b@ad pﬁJ@assolyth@ out’pfumtmtmfonnatmdardh digrilapps
the bitmpp | Bi{IRD Ole tﬂﬁe ubn HRLLGLCot e LG Eéﬁecf lgﬂh%ﬁ‘oc%ot he
screen speci dn%§ |rs oca% Oh%i Mf o At Y

generate&ﬁammﬁbﬁnp i mge of the second subtitle based at | east on the
second out put style information, and displays the bitmap i nage of the
second subtitle in the second region of the screen specified by the
second |ocation i RS AR-rRitory mforma{ion J&}@;Jﬁ&ﬁ@ﬂ%@bﬁgn 3PRRdBilRe Of
claim4, wherein the first oufput | e information specifies an
appear an st oftpuhasyle nnfgnnqt@ntspmﬁqswe app@mce af diplfiays text I the visualesplaynd

| s T ndepgndentyah of |sQEAbEARPS d Batloh of InelifidltedtTn RS 1 KRN GHla iRl 2Y
on t he screen; he Trrs ocation |n or rat1on that specifres the
first regueﬂlof the screen in which the first subtitle is to be

out put by the _r ducin aratus is. ependent of..the appear.ance
of Phe 17rst HELPIRERR P SRR rekied fHeri E8p hne Sl fghict
second okt sbileis i bOHPBh BIhSRPFIdutiag aﬁﬁmmm@p&memoﬂtﬁ@ second
text in the visual display on the screen and is independent of a

| ocat i onapiearanee afdthe HEpt faxkin tﬁﬁvlshfé dispkayon teg sepieay on the screen; and
the second | ogat, f f
e second | oRgLARa I ARk iTh PRSHLI 4 SppL RS SE AL FHNGN i
repr oduc rtlwgua]abdns]daylen tls scmdlepehd émtepaidentd adpgacan ahihe sedfond kext sethond
text in thel%% §$I &s %#on t he screen. 12. The reproduci ng
appar at us™ 8¢ CPR°LET &% the reproducer: generates a

bi t map image @ide stddflbdaibn Sidrniatibe dhegreifidt (Hee@asind @8ridhef the kGbentnt put
style information, and displays the bitmap i mage of the first

subt i t | e vibichitheseepndssubfilgisdn bepupHEbstae é%odyﬁ@éuappwuw ipgrpepjentpf
| ocati on e of the second
. t%ﬂggggr&&b%@the%%nd toxt ngﬁl@%gs%%a&m e y rEéHig

subtitle |'east on the secon i nfornmati on, and
di splays the bitmap i nage of the second subtitle in the second region

of the screen lg.pecﬂle n(gn tb an}t&% inform nt10n s?c%‘géel nqul{mqfo c a1ntlb Ofherein the

reproducing apparatus:
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generates a bitmap image of the first subtitle based at least on the first output style
information, and displays the bitmap image of the first subtitle in the first region of the
screen specified by the first location information; and

generates a bitmap image of the second subtitle based at least on the second
output style information, and displays the bitmap image of the second subtitle in the

second region of the screen specified by the second location information.

11.  The reproducing apparatus of claim 4, wherein the first output style
information specifies an appearance of the first text in the visual display on the screen
and is independent of a location of the first text in the visual display on the screen;

the first location information that specifies the first region of the screen in which
the first subtitle is to be output by the reproducing apparatus is independent of the
appearance of the first text in the visual display on the screen;

the second output style information specifies an appearance of the second text in
the visual display on the screen and is independent of a location of the second text in the
visual display on the screen; and

the second location information that specifies the second region of the screen in
which the second subtitle is to be output by the reproducing apparatus is independent of

the appearance of the second text in the visual display on the screen.

12.  The reproducing apparatus of claim 11, wherein the reproducer:

generates a bitmap image of the first subtitle based at least on the first output style
information, and displays the bitmap image of the first subtitle in the first region of the
screen specified by the first location information; and

generates a bitmap image of the second subtitle based at least on the second
output style information, and displays the bitmap image of the second subtitle in the

second region of the screen specified by the second location information.



