WD 2005/ 045835 1 PCT/ KR2004/ 002904 Description | NFORVATI ON STORAGE
MEDI UM CONTAI NI NG SUBTI TLES AND PROCESSI NG APPARATUS THEREFOR
Technical Field [1] The present invention relates to an_information
storage medfUMSS ore par- ticularly! to an informat PERRSPHYHANE0
medi um containing a plurality of subtitles that can be separately
di spl ayed and a processi ng appar at us t herefor. Background Art [2] A
conventional subtitle is a bitm e that I's included in an

audi o-vi sual (AV) stream Theref lp 1191 nconveni ent to produce

Subti 11 o i NEORBEATTOR mﬁﬁh@ﬁéﬁd.mﬁﬂéﬁ CONFAINING
cunti 11 SUBHIXLEST AND, PROCESHING ARPARATLS THEREFOR

character SI ze, and char act er col or, Teclenipsle deeRI M ned and i ncl uded

in the strea as a bitmp e, the user cannot change the
attri butAés] q presenf inygniign ?@%ﬁ%t@ ap ppforEHpR fiopasp e FRS B a#Hd

encoded in thetuﬂMrl f to @A Moriation bbtape Sledfitn cohafinp2sludlty0d iEbitle® 1t can
time of the subti ]adﬁpﬁle rly desi atedtotﬁ gespondtothe AV
stream and rglﬁ’rsﬁﬁ?fetfe RIQCSHHE ApRartu it put shoul d not
overlap. That 1is, only one subtitl@a;dkgubdn@em-m put at a certain
tinme. However, sinc n, o start ti and n out pu

ot "o bl e ard OREUARLER R 2 PSRt PR Haar S deorretiAT]
an i nf or mat i orsugtar Bggefored uﬁhmﬁmatoqiw?f:é ﬂﬁh}ah&btlmé sid tfﬁ@rﬁhsb ﬁd’lﬂllmce
out put start tines an ut tinmes of .a ural i cf subtitles
may overlap on® %%’F’ﬁg' 4%38‘3%@% it argaengpﬁggg%ptén?% phgnce a user
subtitles may daﬁn(ﬂlsélﬂtttvanﬂlsamﬁbﬁﬁeﬁifﬁhé sulseitipadfined by a subtitle @ebdaterSThay isng

this problemis es of | nvent.i on Techni cal

Sol ot Lon [58] 1SR AiCaRRRlet. e R oG it GH Fiatpis RUOT B quretermined
i nvention provinddsclatediimfheARattream assitémepdmag] thersbravshing chage tistedtributes
t hereon a pl urag y of text subtitles that are separately displayed
al t hough overl b’ﬂ 'ng one anot her and an apparatus for reproducing the
I n- forng]li on stmlsa,g;mcmth whmﬂ%dmmqﬁa:ge:bmﬁ entdfded irsthf BV Awamy; ai ogpitGtart

an enbodi ment of th an asutltlef can_he Si.ly
oroduced, " and ‘StsTEPRRERE P o s Rbunf odieRisk uEu gt s e
forns. AV stream, and reproductlon 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 rewrded on an information storage medium
separately from the 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 although overlapping one another and an apparatus for reprodudng the in-
formation storage medium.

Advantageous Effects
[6] Acwmrding 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.



WD 2005/ 045835 2 PCT/ KR2004/ 002904 Description of Drawings [7] FIG
1l illustrates a structure of a text subtitle file; [8 FIG 2 is a

bl ock di agw(ﬁf an apparatus reproduci ng an informati on stor?j]ge

medi um on 8Bt subtitle is recof ded; [9] FIG 3 PLURRHRO% M e d
bl ock diagram of the text subtitle processing unit of FIG 2; [10]
FIG 4 is a reference block diagramillustrating generation of a
bitmap i mage w thout a present aﬁ)e? ﬁﬁgﬁn%f bjrﬂrnfése 5is an

exanpl e diagramillustrating corre ons between structures in which
conposi t [An i nf oFlfad iildustratge s strictme ifrﬂftertmubtltlﬂﬁle,obj ect information,

and col Ofgyi n- foﬁ@%s@é‘bﬁ&@dﬁ rof%j er r%m?%nh%r?dﬁ%n@tﬁra%&e

di agrams | I | ustrating a process erati nmage

plurality of smedimloasvhieh nigxiowbtitoispeseidedion i nformati on data and one

poSi t| 0”{9 1N~ 1oy B, Agkifa bﬁo’oﬁhe@rﬁd tﬁéteki‘sfu?{i@é‘prz&sﬁihg 'tarqfr@”'z‘

I llustrating a process of generati an | mage of
subtit| eBl0lisi ng FRe4donfsisence bipck ﬁraeraﬁhtlhusrﬂﬁeargaﬂeaﬁwnaf pbmnarp rmggEOf

posi tion inforyatdeR pRadiaticiRbeind:4] FI GS. 8A through 8C are di agrams
illustrating a process of generatr n% an inmage so that one image

obj ect i Elincl ud@§. s srrxamplesbagram hlsvﬁmrﬁn@@ﬁwsmwemmrwamhr@
a plur al ty %m?/bﬂﬁéh%hﬁqﬁﬁhdnnfw&{ﬁ@hhﬁﬂnﬂﬁh%tﬁ&%uﬁorﬂl EB@'ah& WI& in-

subtitles. Best de [15] According to an aspéct of e present
i nvention, thelpengtign gregegled; an i nformation storage nedium

i ncl udi ngo] AV dagress, 8RGhoHEH 6¢t e dElRtAnd iudAtifda Bloct 8B Ler@PBing umm&gle%r

text data or output style information designating an output formof
the subtitle tanprliygsublitlss wang We@mewu%rﬁﬁeahopﬂeﬂa and opg PesECin- of
the present i nygdioRdatal he out put styl e information contains pieces
cf information so that the output style information is differently

appl i ed 181t he SKIGS: 7AdhropghdG are[dlas}alwﬂawaageeeroceas of pryersiipg ap image for

i nvention, whefpigraRtyld shbtiés inSoltdrb&sitiatiAfoftiivh Yataldn@ a phirslilof t Y
of subtrtle data, js separately render ed, and rendered i mages conpose

a plurality cﬂosre&gegﬁ)mrae%é%aeér y. [18] According to another aspect

of the priasent |iF@BNEAGHiroudt & &e'd‘fagﬂ{rﬁh\&ﬂﬁlﬁﬁhﬂ% b B20cess DEBdrefkiflp an unage S0
processi ng apgtﬁr atus including: a text subtit mpgrser separ at el
extracting e HYRgSRPERChis iRced dbepe BrpesiiiRsy inRripalion da %Hes‘&nng 2

subtitle data mmdli§ehtonQositibn idfSidaBbn @a BS 8 Plurdlicp 6lReBiMes! he render ed
text; and a text |ayouttfont renderer ﬁenerﬁt (Ii ng
[15] Acording 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.

f16] In an aspect of the present invention, the output style information cntains 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] Acording 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 acoording to the



a bitmap image of a subtitle text by rendering the subtitle text
according to the WD 2005/ 045835 3 PCT/ KR2004/ 002904 extracted
rendering information. [19] In an aspect of the present invention,
the text | XMW renderer renders af |east one subPFTRE20402904
data by applying different styles to the subtitle text data and
conposes a plurality of pages with a plurality of rendered inmages.
Mode for Inven U&e&%%e f1§1{>§1@a§}% will now be made in detail to the
enbodi ment s of resent’ Irnvention, exanples of which are
illustrafl® in tlhlenasrmh‘ﬁahwprmyntinmnmgshe ishelzpout/fint kemdereefeadenatdeast

nuneral s refer

descri bed bel oc\)/]vlteg 86%% tk)glaﬁmﬁlk%ggl%?éﬁﬂ? gﬁ%g%g@ﬁoo%ggﬂmrﬁg?g{?b%ﬁgﬁ (fmﬁ{pﬁsees
figures. [21] &pl@ality of phges twithtagduralitytof reotlere@ingdfgesn t ext subtitle file
100. Referring to FIG 1, the textagsadePtdoh! 00 incl udes dial og
i nformati on 110, present ation mforr??tél ofr?}lggirédtﬁ) meta data 130a
and 130bl[20] 22] TRefergnee wid] tiomf bermadeiin detall @ the einbodimess bf nhc p@setremvsption

output start téx%?le?tf&ﬁ@h%t?ﬁﬁsﬁjaﬁd &&éta?n pré{?'%druse he

subtitle texts e groups or st er the
subtitle text srefer@m nmhan’geefeafmemhkertﬁmmthmgm H['tas:nfbadmaqnts e d

f ade- out ,
formatting cogje [ n@%ytgg r?ggre gﬁngé*{:ﬁ%gwgef&ﬁ?&g?ﬁ trlllIlﬁ Text with
bol d chald¢t er s, Flg. d;@lékétrafmammragf arthttSh@JtleéﬂQ withfemmg:tg FIGal,dlascrext
I ndi cating un e
i ot g UnAGRORDS00 By iRk 1 o AR A0ARch I, i
render the subetrtita 18@xand 130 conpri ses a pI urality of style groups.
A style

sty %{;(ﬁj’“p | STIRR ci?éiﬁ‘% rglgﬁon Flokh&8deR @uﬁlﬂﬂqutté lGitphf hyPeimBe tgé?ﬁl S1‘bff

I's recor A style | S 1 nformation use render an
a subtitle texexts, it ik pesed thersubtiflel texiastyls ﬂpumw@nfcmeum gse

cf a style nan;@nde@ﬂfc%ﬁstutmateit@&&xte%@a efdt RAGEIHAE TSN GOh@E-in a%dtfﬁfétout,

size, a line-height, a text region, a text output start

position, an @J@Mﬂ@t&%@dﬁm@dﬂb@k tgxis. grhefuatime @de OB PRINGEEt a
130a and 130D, orWhbdeigiBimdaeit viBabold M2Lc0Be, laQbieThr dsghd e tdk Gl itiiBs,
include information required to perform additional functions except a
subtitle out paode Weicatipgundediningy arvode indicatingiz Hacodangs uncti on may be

di spl ayi pgja TV mrﬁ&%%uoﬁﬂmhﬁmzaqﬁdhﬁ st[gﬂ;\{nélﬁnat@a WeSOBRR: fHRr 2
program I nt ended .f or mature audi ences. (L-étﬁ I's a bl ock diagram
£

of an appar at U8 bitdfewia ged sanpises atwiehier SIHPS g stylpetipemisgbupdiesh a

text subtitle dyibeon &hl&ﬁﬁférs%@mibbhaﬁo% i Rdsied. 208y 1k hluded fARRASPEE to
may al so record the text subtitle file to the information storage

medi um [26] Ferdsy pnddisplay pugtitl texa Tihgsdpfopaitonipcludss.dersxample, one qre mope

renders a subtdrblsgid @¥de, h font, A& bolbQ a BAKGRMHA SolbiS ¥ texB MBS, iallinB-hbigh€ a text
The text subtitle processing unit 220_j nCl udes a,text
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 WO 2005/ 045835 4

PCT/ KR2004PEDP8%585ut put i mage by rendéring the subtit PETKEZ§04/002904
according to the extracted presentation information. [271 The text

subtitle file 100 illustrated in FIG 1 nmay be recorded on an
I nformation s | | LD ' l.ng
appar at us. || n PR Agedti sl b oo RBl ek U HTH, Sltaloll BREARHERTD

on which the tiaformatigntitle file is recorded is called a subtitle

| nf or mat (2‘%3 St Or AfGeHUbritredite 160%%@&;&%%1&%“1%&} Leelgﬁirbe% @1%%31%98 h"9
to a reproducing noving picture and tont data to be used to render
the subtitle ateragesaeditmeninhoematytinglhdedinfoepredudog agnamtesy &n BiG. £, e Gn-
and stored in g : ' ' b :
buffer 210 is tranfgfrhg{ogaéé%etdl gggoétgékeglg t+%+,§01fﬁgd}e§%§t5% ﬂ\}\ﬁscﬂﬁd&d *
par ses i nf or neralletha subtjtle indefmation gondge unin200 ext  subtitle file. A
subtitle xt, f L t . ' - . '
Cranom LEBE 1o Rar ok A ditoatlit ERly 3100 HOLA A i
i nf or mati on ofbetused toupmrder the subtitletarg rad framdsthe subsitle indormatiompiorage keih200
buf fer 233 cf ' ' paciom ' : |
ﬁd%ﬁ)@%@?%ﬁ%{%?l&ﬁme@&t le-ﬁiéest?rﬁ(ﬁ){}{]&elgéﬂ%??ﬂ i @trahs%}gted

(i.e., informti ﬁgg/lngascreenvm e text

i ncl udes an oup pext seitlswariend2dnwhigh persessnirmatippgequired to fepder thenext: ext
llayout tfont rend&icsle 22 iRl xR iffortatifRRnd F@ﬂr@%xgg;’st ltgt f 2860 ke

subtitle text using text rendering iInformation t | d fromthe
text subtitl e tpapmited tothe teyh lnypwriont senderea £22, epd prsfrpt inbematan s thesubtitle

buffer 210, cqQERGSEMsAEATY b RitRADETR Y33 HES e Al iOY erftind3 80P he
start tinme and an out put end of each subtitle text, and

tine
transnits the ®rtEehipormatign (endnreation Hirdisplaypggacresn with i) wbtitloigry er

234 of the prqnalﬁ&éﬂfaﬁbhﬁﬁtl‘%gﬁh@ﬁd Z3Butpdt 304 phiBioguUbtitle ci the bitmap
image formread fromthe subtitle information storage unit 200 is

i nput t ol28] codedThedext 1ayigonyiont ronderes 242 penseaessdhitppp image Ay femdering the

processi ng unigybtitk3xt WRing 6kt PERISERY RbhkBRH BN EHNEBi 11 CromYBE BdxEiMatY parkdie

graphic processing unit 232 generates a bitmap inmage. The generated

bi tmap i mage i%1@paiedontdaty tapsrifed Bpdbe bufei s Oepompeses onp quitiisagn by

i nformati on ofgekiBRatiistaiRRtpuBAL i ahd ANSHTbied tile of &R sERTRAS! An@n

buffer 233. The control .informatiogn is, used to designate a tine and a

position at wif@pmithie Bt gnagsagd thesypatte page toan Qhiges biffenddd € theppre- j o

output to a OkaRRdGFeriRP30. 240 and designating a color | ookup table

(CLur) 23% in which color in- formation to he applied to the bitnmap

i mage outiht o thesupitasite fimendmage g wad ?@Hbﬁa SRpiteARORRAYRB §iaEE N

Plﬁf f ter t233 L f«‘qtﬁllﬁtmﬁ iﬁlﬂpﬁ&g a%ﬂﬁﬂ@ﬁﬂa?bhm 2311&1;@}%&@3 bylal @ahid ﬁrb@%sﬁlg AL

e te ar ser an e a pProcesse

t he Xt su I23261'111 e p?esentat%on eng%e%%b.rgcgnr?i%]g}yl, the grap%gc pr cesstgS Snit 23b£/
generates a bitmap image. The generated bitmap image is transmitted to the object
buffer 234, and control information of the bitmap image is transmitted to the
composition buffer 233. The control 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 color lookup table (CL.UT) 250 in which wlor in-
formation to be applied to the bitmap image output to the graphic planer 240 is
recorded. The composition buffer 233 receives object coomposition 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 controller 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 bit map U1 dat a processed by the graphic WO 2085THFY480204
PCT/ KR2004/ 002904 processing unit 232 and rendered subtitle text

obj ect data received fromthe text layouttfont renderer 222 and the

grap hi c p | aner raé}eg %lhg 111%? ﬂ'ltdq'% e%rd% tf'é t%h%%ﬁc‘f &a?ﬂegél?(ﬁiof?m&%{

data, and out ane
with refere nclequfqnh e%ndmﬂ?z?@d tl[ezmiplﬁt paneg 24@ tcageaienatel 4 graplé plehe from

di agram of th . ' [ :

Ref gr ring to %F%&mgblﬁéﬂal%%ﬁ @%ﬁﬁgﬁgﬁﬁhﬁ'ﬁl@%@gﬁﬁi@ Plﬁﬁt 3,hown) with

i nformation, itsferenseto tho CLRE 28xt subtitle parser 221. The text
subtitle rser

rom thelabrrt 1 2oy 3 FORMeUbIY ddsherk oF SR A BRERLE Bnic B0 . 2
i nformation pReferingte Big. Bhesehibe. whieh isdext hebtitlefle infyroatiant isimput to the text
renderer 222. ([Rgqd %ﬁée{ b@)’ bAdx? E';Ibml&‘ggng i\ n%ﬁﬁmfs%gﬂﬂe% Q{%ﬁﬁ&non
rendering informati ron1 e text s e par ser stores
control i nf or ngrseddrogf thy sehiitleite the prvémtatm eaging 230rani texloandesing dnforznation
buf fer 290, dﬁeltltﬁlo‘ﬁmﬂm b tt@tHe a#rﬁ?ﬂﬁ)&%rﬂlgﬁ%ﬁf "The Pt lﬁﬁgtldﬁﬁtyl €

information used to ren er t ata 1n a st
buf fer 292. Algedergryd2reogives @9&% rmdmnaleﬁae&t@n f@zmtheémﬁkdgltbmsem%&la

used for text jan 63' cﬂﬁhdl 00k (idzﬁstuﬁtl@t%lfegﬁﬁ aﬁ%]% L@%Ltrﬁ*h%taﬁdﬂﬁérrz%

i nformation store el ement contro
formatting coosélbtiﬂw@x‘f‘iﬁﬂfﬂﬁta{tﬁiéa@@ﬁﬁﬁ 2Rbland é%’ledﬂﬁﬂmﬁoﬁﬂﬁ@ t@freraler;@ge

di splaying a ts.%ﬁtze ki PRl adey 30K 2GR 592, A100HE t&t ﬁpb%ﬂ%geﬁdae&%t

in ltalics, a code_iIndicatindg un- derlining, or Indicating a
line change. We@a&dafafeedEﬁexa@péewne@mﬁat@hefer%% data buffer

291 is tppy dat ameqnmeoz%mho@aoedsymeleiénem a;hﬁoﬁiaiﬁ REEB3I08 nelyPetd | N

the style data buffer be one or nore of data such as a font,
a text color, fan%%qggp% r’{ée ﬁ%@fﬂ@ﬂg ole igshydes ppesor TROTE e ﬂ)@ﬁlﬁylnaaﬁ@kt

out put regi on,wigh bAI thRhktAHta é&@&&plﬂﬂ% b @kt irAfalic®) DAY inSlchiBfgl LN, or
an alignnent nethqod. A text rendere 4 generates a subtitle inmge

with ref er encelerlining or # gxds inditatias 2 line shagae; s sehiitls texidpte stosgn the text

transnits the dasitlretdon i RGOS © b%atpafesaes%eﬁé The SHRI dABh RLd i BShtyle
FIG 4 is a reference bl ock di agram il I ustrati n%l31 eneration of a

bit map i mage 4Ata PrBeR 292ARaYdiecme At WOTeH data gichas 2 AL, qteu olpp gibagkgroynds
4 illustrates @RRldekt s%bé)ﬂﬁd%'ﬁhtcﬁcteﬁrbu%?f@dnoﬁlteﬁf olth@ sta@gositiRint | €

processi ng unit 220 whj ch includes a text su btitle iontroller 410

i nst ead of t hePYRuE direqlionriag 3 ligpsry methed. A teyd renderer 294 grgeraiss pisubtitle

the text | ayoutdagemth rEFBEAEaD thbARfHeaitRGEBRled ATRLE biflePnd tansmits the

formation, posi n, i nformati on, object |£1[{ ormation, and col or
i nformati on and® tltelmage to the presentation engine 2

[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 wlor 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
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- formation, the object information, and the col or

i nformation. The text subtitle controller 410 receives_object

conposi ti o HPYPHEY on fromthe text sBbtitle parser QEI}I%QP‘”OO”"“
controls the text layouttfont renderer 222 to directly output the

bi t map i mage WO 2005/ 045835 6 PCT/ KR2004/ 002904 generated by the
text |ayout/fo I ' .

250. [36] FIG ofai% tgitggn%%%&g?ggl%g%rél 2% Eg%%ﬁ%e@?ﬁ(@ lifnCER T
bet ween structZiles in which conposition information, position

I nf or mat {Qn, obj Is ' L D=y, f | : :
recor ded.m?37] Aﬁg%gt1|£‘%:t3% t gﬁ%?%%gﬁ%&%%ﬂéndt)gelg&@%%&{?gélcg:cgﬁ%solgé” %
page units. Ea®mppsitien ndmmafion poditian indenatinaohjent thifronation,faed ogler peses
besi des the suftitd & arcllGr&QMPosition information refers to

i nformati on containi _ng m{ormation used to conpose one pa%zéh The
conposi t [ i nf ofsubtitlsrthat acoutpls onigut soteen isi mposed of page voits. Each prge camalsp
page output tiph e@ﬂa&é&h%ﬁfoﬂeﬁ:&gﬂ?&b iJs%eesqﬁQﬁeE?f”mgHﬁgpdsﬂﬂP%ﬁﬂlgon
an out put inmage object, a position information reference val ue

i ndi cati ng an Gigretetinbueslion aqnsainng gHormation used & GMMposgonsrNeae-i lhe

ref erence val | g@l{ﬁm |3 0L SRR LS

correl ations E‘%ﬂﬁ’ggg the |%‘?§rlrﬁrgalilﬁlé§%h%ﬁ?fg§ ures Eﬁgg\lmd{clﬁﬁa%%ggegu?}l te a
part of the ciémpa@siobicshinfornasionaeiersnce walep indicatinganswinybsrdaslobjesipa
conpose the c L O Satioh &t it diQfinl gt L RC

i nf or mati on, %ﬁﬁgg[or |#Porn%i?ﬁ§r{aﬁ%1a&%:ﬁ??gégﬂgawg{ﬁﬁ? ro‘ﬁ%’lgzllid(gm%o.r
[39] Ref erri nginfgnptia refsrenghalyrigdicating abjrst @i informasignt one regi on
for out ppighi Ny afhe HFBGRoRBeRveln BlifBAnatibl SudkurbEARwn AR E1G6.SH:0 B phid of
classified by the posjition information reference value. Position

i nformation rehepmnositign infermation and ttivalen possibleitp rspnnse ferorelatipaer ed
to conpose t heb@&eéngﬁ& ioR iforfrafibm) Bbiett iRMFRHon! 4R bBRARrmEich RAHiffck P
in- formation includes information of horizontal and verti cal

coordi nates ofoERERMIAG én, a width of the region, and a height of
the regi pi) The R&LEME td PIRSTBA RBe bAChMEESat WUsESHe reglad Br b@pREng an

di spl ayed on the screen. Also, the object inforpation includes 0bject
data type i nfig12gaPHes seisen d4p ahlgnsh gng wetonds eassiied byhe posifigminiosmation

operation of tRfydREValss IbdifidEinPHAKRMSERE tHArdorddd sitdctdre BanfifaAIonbed
as an exanple. The text subtit]e processing unit 220 generates the

conposi tion i nEYiFRkP GHOPose Hig aplsast OpeFESioRite PRERY R imagsel RaRasition in-

i nformation, apfndtiea ikc®de§ infitindfi BREheRzdital @A Pertié A bsbRdiffte SaiRhdH teBion, a
| mage to be outﬁgqonto the screen in order %Fpg[ow e a . subtitle

text. The gen¥idit ddhersaignandpdgishhddhergeionnlhephicct infrmationineudss ahject

obj ect i nf or MedaitDid, be@likplaye@bPthe isére&H. M0, e oBjet infoRmiSitntih&dds @bjebtiata

resentation engi 230. ) )
P tyge ﬂl rmation crresponding 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 color information of each
rendered subtitle iiage to be output onto the screen in order to provide a subtitle text.
The generated cmmposition information, position information, object information, and
wlor 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 same

time exi st V4#IYIHH3a first method, the’text subtitle pPOUEEIHGIZM ¢

220 generates a new i mage for a pI urality of subtitles, text output
times of which are overlapped, and transmts a WO 2005/ 045835 7

PCT/ KR2004/ 0025%%]% @%ﬁ&%ég{f lﬁﬂn{w%e%ggte%fto BQbﬁgﬁﬁo%ﬁ?ﬁ s%o%q Bﬁmm ope_

out put to one POSi I'n one ondnt
t he present at i compesitigmisfopBgion|td 8le pTﬂen@nomerwrsééﬁnd rret hod of

CONposi N j)he Suﬁ}e%édl's?ﬁecﬁl?d @Q@Feren{nﬁggsé{hkg&bmfe ‘nﬁlhé ?&?S?f

whi ch ar ver | appe have po I"on |n orna
the text subtqu!:puetlpzemo“eslscmgeomdapQ@hwmegompn1nﬁngeatmm Thiat is, the

plurality of @%bﬁétﬁ%%&?ﬁ%ﬁ&@%n%h@& e, \é“&hﬁ@gﬁ'&&tﬂﬁ%@@e@e‘t@n

usi ng different posi ata in
i nformation annlltnurt timesriftwhicthae gw@paetbdsmgrd@etentmoslhen prasetiomditapin one

teg)g(![ ngut 53'[0 ti I’Yé}kos-[wm}ﬁﬁ)hﬁ ar eaH a (%%@gsggéej%ﬁﬁ Er&%?ﬁ%&%é *)Fge é‘lé&tntaqlbﬁgng]ne

conposition i MB38rmation. That is, the text subtitle processing unit

220 generzg) s d'ﬂe?aleatﬂnmmawg%pe% PR Ofd AR Bt e B L A1 1Y

of subt es, text output tines o are over appe
only one obj eclveﬂ@pﬁd»dlsmdeldfermhwmemamnaﬁm Thatfis thetekioubits a.

45] The thre ts
I[:I G]S 6 thr oug‘ng&%q)%j‘?‘%ﬁ%g g&g&a% r oug i}(;b(l,‘ﬂglrle éﬁé’%‘?ﬁ% %ﬁiﬁ%ﬁtyt&
i |lustrating Suptittasciext aotpugEmes @t“i"-‘h@}'l &p overhigeed Gﬁtha'%\OlﬁY omettigoy isghctuded

subtitles usi rlﬂoﬁé‘&niﬁ&ﬁﬁ@ﬁhﬁd ubﬂ’l&a@z{ mat i on data and one position in-
formation data. a style "Script' is defined as st Ie

i nf or mati48h us ed['fﬁd}ﬂe% mth0§$ 'éﬂll l@g(descrpt@ﬁ @redfrtﬁbwmeﬁferpnqeﬁg HGS.14 troughh8
the stylgg)Scri ﬂfIGSU@@%hraughQﬁf aredid ﬂlﬁstvahﬁ%ﬁ ??E)Ees@@&rneratlp# aFtna e?or

background” col or a charac si ze text reference
posi tion of cadérr@llryaf &lémrlszs usje ore@mpwsgrmmnmndata apé apepositiognin-
out put di rect ighatibgfikm, to-right-top-to-bottonm, a text output region
"left, wi dth, height', and a line-height '40px'. [48] In FIG
6B, subt Ii45 e t et FIG A, aste 'Sart lséeﬁneéﬁaetyle@feew@nﬂlmé fax spptatle text

‘Script' are réﬁi‘ehﬂgchefﬁﬁﬁgfd FICY 61&%5%1?1 §§1pt‘td§é‘s SR ARG §Xdxt Wb 0
610 is output from ~00:10: the subtitle text

Subtitle 620 |%1%tadlrear?®ﬁrw1@0 Site g chagigtersize 17t Gdext refgkgnee-osition of
subtitle text Nélneteddd yh,tnQiikmbdnt fedd "' @Rict ZanMtpuk &rec@i@n 1ﬁft00

Therefore two or three 'subtrtle texts are out put between
and ' 00: 17: 00' t0~naémp-t0 -bptton), a ferhpprtaegion iqfhgms E’hialr@élghbsanﬂaier hrsrsat

<br/> tag canygmvent a plurality of subtitles from being

[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 subtitie 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
Referring to FIG 6C, data stored in each buffer of the text

subtltle pPEREYRFSuni t 220 in each i¥lustrated tine VEHEBHOHPPOpe

described in detail. [50] Before '00:10:00": the text |ayout/font

renderer 222, when output conposition in- formation includes a void

subtitle 'lﬂa ]%ongr[t 1da 05/ 45835 8 PCT/ KR2004/ 002904 [ 51]

El ement % rol ‘data Burter: v0|d 2] Text data buffer: void; [53]

Styl e daisal buf f éFext datybeffer: whids nati on cf ' Script'; and [54] Font data

buf f er: t |nf f [ m ' 00:10: 00" to

' 00: 12: 0@9? t he %Hfag)%gtfﬁén?&rfntgﬁé e(ffesrsc%ﬁ 8\/\/nen out put

conposi t[Séh i nf drombdatabuffien &ing diforgpation of fbagad. tifn which the subtitle text

Hello 61 r ¢ er:
control 1 5 or rnattelflf}g]gl tg?lq %@%?fﬁ?e{h? {%Wé%@g}é ?%“7] ex{?t'ﬂg';t a
buffer: ' HeI I ctor,npt[ﬁta}n igbyhagiodatcduding dreimags tn/wkich ﬂk@ubmtelt@rt Hefllo 610 is
"Script! and E)gig)tns ta buffer font information of '"Arial.ttf.
[ 60] Fr om ' 00:" 0:14:00': the text layouttfont renderer

222, wheiddbut putElemmtpaEnd flam birﬁaf: orntul infrmitier of diensybtithe fexteldedlo &l Onhi ch
t he subt t7ie te)‘l‘exl’@zlt{@ﬁllg? the subtitle text Subtitle 620 are

r ender ed, enmént control _data buffer: control
i nf or nati58h of tSt:eledetbtblﬁerestxiemnaeumufESmparmd the subtitle text

Subtitl e[[ g?O [%ta-a‘?ﬁ(%e ; tﬁhﬁrfnﬁﬁon %cn anu "<br/>Subtitle; [63]

Style data buffer nt or mat1 on o and 564] Font data
buf fer: lfﬁﬁht i nfisprre@0: P0G fo '0()&:14 90' the fext [ag @}t/mrt@md\e@w 2 w(hen optgut

' 00: 15: 00' %Pé‘sﬁ onlithé hfage fitvhic 6@&%&5& Hello 610 and

corrp05|t|on| ITB.tIOI’lInCU I mage I n e subtitle text
Hel | 0 610, t hdhe sbBil¢ tekeSuhsigle G@Q@tewmdereezempasm t he subtitle text

Verld 63@1}‘” € T §HERER JontoPHRA | B&‘éﬁ mr[ﬁ%ﬂnﬁf‘mgmél%ésm)ﬁtﬁé teﬁ'ﬁtl Iot%{fofaﬁ&

contr ol ornmation of the subtitle text title
text Subtitl e tBpobtidptext frbtidlab2Pit | e text World 630; [ 67] Text dat a

buf fer: [Tbﬁal | o' ﬁggdﬂgﬁglswmt&ng <ﬁg@u§mé- ><br/>Wor| d' [68] Style

dat a buf e information of 'Script; ‘and [ 69] Font data buffer

f ont |an|3]Tat| orStﬂPdatAfbm stle infqrpgtionref Syeriptignds: 00 to ' 00: 17: 00"
the textighpyout /Faniatk GRS TRE inrttmati @ A4 kUt

[65] From '00:14:00' to '00:15:00"; the text layout/font renderer 222, when output
wmposition information including an image in which the subtitle text Hello 610, the
subtitle text Subtitle 620, and the subtitle text World 630 are rendered, cmprises:

[66] Element wntrol data buffer; wntrol 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: [71] Elenent control data buffer: control infornation of
the subtitP® 88dbtitl e 620 and thesubtitle text VBFTHRENEH02p642]
Text data buffer: '<br/>Subtitle' and <br/><br/>Wrld; [73] Style
data buffer: style information of 'Script; and [74] Font data buffer:

1751 Fr ool oo: 17200 0 Rty 140 BRIk Pam deidly 522 Whinighot

222, when out punposithqudsotmhaioniindotingdn omge mcwhidh thy sabtitlertexgeVorld 631 ish
the subtitle t 6830 is rendered, conprises: [76] Elenent
control data 66?(#%%?&%%)&@%0' information of the subtitle text Wirld
630; [ 7[7p] Text Hlementigerfifobdata bufler: fontipd imfinimatich oftejubSlytest Watld 630;

buffer: le i i ef @t ce.and [79] Font data buffer:
f ont inf@trmationrﬁteggﬁgiék?%'.{b{?.g&%@%ﬂ%ter ' 00: 19: 00" : the text
| ayout t {981 r endityledata baffer\sipde infartoption ¥mpipsi andon i n- formati on
i ncl udes voi d ' i C i-Ses.1.=81] El ement control data
buf f er : Ug]d; [Fg’ﬁ&#%k‘{h{i;@gﬁ%“dﬁgﬁ&v‘%ﬁ%}:&[ 83] Style data buffer:
styl e i ni88l mat i o¥itayf00:15c00":ghe textdaybut/fodtiendeyer 223 awherbertus conpasition in-
i nformation cfg ' At i above subtitle output
process, in tr{% I?@{m#&iﬁﬁg%ﬁ%@ﬁgé@?ﬁ‘%ﬂbﬁs%ge i s generated by
appl yi ngl8lhe saridementantrobdata puffier: abidcy of subtitle texts having
over | app[%g out puge.t 1 TBGuFe006:qCONMPOSi tion information data including
t he one su]otitle Image |I's geherated, and the generated conposition
i nf or mati®h dat Stylg dete uferi style mfarmation@ 'Ssrigbamtat i on engi ne 230. At
this ti NR4] page-lioinpga—tgy,yfgg: %&ﬁ@&ﬂn@ﬂ?ﬁ&eﬁﬁff@. when the transmtted

[

conposi tion information disappears froma screen refers to the tine
when a [88bti t | Asshawninsthe geoviegsbtitte auimt prosesshia thacfrstanethedh 9pe subtitle

plurality of j 4.1 1 i i r
Phe. ti e’ uhen o Fen e unt oy P pL A e SRRP e B B R o
cf the out put cyetarped ewpwhiipesheneqompesigoniabrastinadatadorluding hemge subtitlpe
T taken to perﬂnﬁééﬁs%@&@ﬁb&‘%@fhe?@ﬁer%@&drﬁ o8Bioh thibrtRbeddta fURMhiRA to

decodi ng processing unit 220 and a tine taken to output the

rendered subt ithe Br§sentagam epgane Z3oEiis Hipp Pegs-SEe_gnifindieating thertisng yaen the
graphi ¢ pl anery2d@iteyWrRbolitiod H5fta88n i pehTBroW R @n 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
considering a time T ding 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

mposition

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 Tanival indicates the time when the subtitle arrives at the text
subtitle processing unit 220, correlations between these times are calcalated 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 arrival subtitle processing unit 220
correl ati oML WK t hese tines are cafcul ated by EquggTQquymf@@ﬂ
WD 2005/ 045835 10 PCT/ KR2004/ 002904 Equation 1 52ar2 - Tamed
Tdecodi xg + Tconpositica Tdecodxg - Trexderixg + Tconposftw nf
onnthc x gexereiiiox The. of c.M Treederixg | Tckuat i) 1_0 [88]
Referring to Equation 1, it can E§ %&ﬁﬂg1hom1quickly t he text
subtitle must be processed. Here, 2 i'cates the time taken to
render a subtitle to be output, decoding generating conposition

i nformation including rendered object, a ransm tting the
generat ed conposition ?%*%ﬁng;ﬂﬂﬁ ?éﬁﬁﬁ@‘bgﬁg%ﬁwﬁﬂﬁfer 234. The
subtitle requiring an output tine of T nmust start to be processed
before at |east t tinme_ ained+?y adding Tand T . The tine T is
obt ai ned by addi ng dfedizihi Chrdeduid e Codirndtice onipoeiird emreddrdi ng
rendering the tinme taken to render the subtitle text and transmt the
rendered subtitle text to the objegh @u&&gr 234, and, T which is the
time taken to generate the enposition I nbmauon generation
conposition information iqugﬁlng=the endeffed ,obj ect and transm t
the conposition informatidfi*f8¥t he phicE%F5 er 240. The time Tis
the tinme taken to render one char chatacter. Therefore, T is obtained
by adding times taken to render all characters. rendering [89] The
size of [d8¢ obj cRdferbing teEqid8én hlistantie kaguahowuizkly the gat subtid@mikce

size of the object. r the size of .the.object,is obtained b
S0 ng t ho-si RRRceRe R Tt " e e il GP b st BB BE pibw.
t he nunber of ghetiot @npogtopmsinngticriaciadibg brdrdeied objettrandaehrksmittifethe

nunber of characte whi ch. can. be .stored jin th rect buffer 234.

oS O e REeEs albbdsihiof odSidh B &€ phiber thfes 3 e sPhlidleTeaiiitiy an

subtitles, theuputsme bT C haststdretode processed before at least the time obtained by
adding T and T . The time T is obtained by adding T , which is

deding @mposition deading rendering

the time taken to render the subtitle text and transmit the rendered subtitle text to the
object buffer 234, and , T which is the time taken to generate the

ompoesition infrmation generation
mmposition 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, Tmndcﬁng 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 dof 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 olor '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 illustrati ng a process of generatl n

i mge for YR PUSPPty of subtitles usilg one conpositi BRTERRY "H%’?“on
data and a pl urallty of p05|t|on information data. [91] In FIG T7A

styles "Scripts', "Script2', and 'Script3 are defined as style

| nformat i on g}e}mé@' T&H&f Lk Lr?{aﬂhwgt%%%dnnﬁ{t t&% fit-do qu bBé??&f ! §d o fine-

each of the thr es uses a
"black', a badie@imuﬂux cihs osubtidlh exbtefersnce ipasitiat, Sicrigil Zlmms' odripates lny WO

e 458 o OMAEATE 1 STAR M0 ) i

out put directi to-ri
hei ght ' 40px" . W@mr@mIStCtlgtltlmxfleft]et‘mlewthhlpbsi'ghtiloI’Scﬂptzbhaisﬂeﬂﬂ, tordls

coordi nat ¢ (it heignorSid 8 RSSO0 RS i)

and’ Script3' has coordi nat es put region,
" Scriptl[92has ' ITefHG, 7B,cspbt1t1a/tem ﬁIO 7%|agﬂt7130 rendeBed iginPthe gydes|'Sefripd,

top2, i dt h2, t t

hgipght 3 [92] S‘Pﬁ%r%% é‘% t| { "g ?%fﬁ‘?@%ﬂg@ 7%0 %ﬂf%ﬂr engdr ed
using the stylusss fh@@@lqosmpﬂ' aIICSGrOiJMJEfroma\Oﬂ;iIO @ g @@35 08y e delftitlgdext
Referring to Fgind Bag bdd th%‘s‘ﬂr‘lé g!:r‘f%ﬁ 8%{1 1§'&'tﬂu 33%150%8?% t{;}'ﬁﬁ 15508, ??deﬂle

"Scriptl' and 1s output from™0 e subtv
text Subtitl esubtiile tasteWOﬂrﬂa @3&usgh the'stide 'Sme' and ik quspud CmpuBO 4:8thto

©00:12:00" 't o Qs def: ﬁ%refb@%otoli’ é&aﬁﬁ%ﬂé %8;&@%@688&%&8@0%% ddae

style ' Scrlpt3 and is ut fro
Ther ef or e, twoOQ}T: 9%%@0 ¢t sesipteare ysedy Be fine gumgd EgwdEh 15 OOElEssOP'

and . O0iA]: 00 -ri8, nesnélid LAY cithb rAbitSelimdif e chanas

tag <br/>1s unnecessar out putti ng
the subtit|es Referringé FI6. FCGEta stared injearh bufferef the texhybtide pm@ssmg:unxﬂ 2Q

stored in eaChn*ahEhflﬁﬁsu%fedtdﬂ?e&ﬁ&&wWBbH&s@mP&d‘lﬁﬁéﬁﬂ“9 unit 220 in
each illustrated tine w ndow w | described in detail. [94] Before

' 00: 10: 01941 t he Radore '00zN: /thlebtﬁ%t 1@3@&&@%@@@@ 22ah‘éh\endwsmmnmposmon in-

conposi tion i %nﬁaﬁBHEIclﬁ@shO&H'éQﬁﬁle@mg& & td.t1e image, conprises:
[ 95] El enent control data buf Vol 6] Text data buffer: void;

[97] Styi9é]dataEleﬂn?’é@ﬂ%ﬂﬁab'ﬁ%vp%] Font data buffer: font

i nformatjogp of Pkt @l bier: v[,ﬁQ] From ' 00:10:00' to '00:12:00': the
t ext Iayout/font r ender er when out put conposition i nformatl on
i ncl udesl%h i nag&yle ﬁatwl?}l@ﬁ‘ioﬁ‘sa%btl tle text Hello 710 is rendered,

conpri SeF}Sil [ 100]rdgk @ﬁggﬁgefsqmﬁ {I%Hﬁﬁ@@dbﬂﬁﬂ% control ! nf or mati on of

the subtidie text 0. 0o:00% 0013007 the ot Ieyasilont mumdover 224 then output

composition information includes an image in which the subtitle text Hello 710 is

rendered, mwmprises:

[100] Flement control data buffer: mntrol information of the subtiile text Hello 710;

[101] Text data buffer: Hello',

[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 layout/font renderer 222, when output
omposition 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 'Scriptl' 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
output  coMSbPPIN4EHSi nf or mation i ncl udé? the subtitle tBST/KRIOHEGO294
and the subtitle text Subtitle 720, conprises: [105] El enment control
data buffer: control information cf the subtitle text Hello 710 and
t he subt 7 106] Text ta buffer: "Hello' and

" Subtitl Ebhf[ 10%501@{21%5&13&{%% 41'&9 ‘lg‘t%a] tgﬁf ormation of 'Scriptl’
and ' Scr[1|99]2 aﬁ*ldmvm %%k@ﬂ&&3£01ﬂxeﬁﬁfﬂdﬁﬁ@lﬂ6ﬂ/r@ﬁ&%&22 [wil@8Joufpant

data buffer: 0 ri.al L om. " QQ..14: 0Q'
" 00: 15: 00" : the %Oéi{i‘&‘ ayou%‘ﬁ?‘on{lu@en eSP é{k’tﬁ"*ﬁw\% fb Sl%t%ﬂé%exggubt}tﬁ
conposition i nmramtthc)mbntictexd%ﬂﬂﬁéﬂsutnpmf:be t ext HeI lo 710, the

igﬁ; 't egﬁﬁrtl 15@&#&@@@8@ ot Hebdali6n S sulfifil fhxdBlio 710, the.

the subtitle tsshttldtekt Subﬂtlé)72&hmithslthntlelteitﬁféodd B@bt itle 720, and t he
btitl eptyext "Hell o', '"Subtitle',

erjld I W)repéﬁ,( [119] ?g%éﬁzélfe%]if[}élﬂo Lﬂg%ﬁ ‘fe’gh{iﬂ or mat i O(I’)l of ' gcr: pt Ie' :

' Scri pt 2[112hnd 'Sgbidpta:bvﬂ’eramﬂe ll{ftlmpowh&r@a]t,asdrwﬂ',md 'Jogpt3'; and

I nf or mat gﬁ?]r gn'dpfﬁdn%ajé%&fef [ﬁ&%@ag{ﬂdogn;i%oo to '00:17:00' :the text

| ayout / f erer conposition information
i ncl udes[llAk subirom|'€0: 1 BHE' thO&“tl'VﬂDethEZ@ltmaut(ﬂm rendloter 2223 whenrtoutpwbr | d

730, conprisesg EheEN, @ ‘g f W”
I nformati on of ltnhas}é(l u“U. e telﬁétiﬁ%ggiu Fﬁ Sfu%éﬂe e su E'Eslutb ﬂe e()a{g(t
World 730; [116pridesQ, cerapisepuf fer: ' Subtitle' and World ; [117] Style

data buf f;§kj Styélglpont &B?Hé@ﬂuféﬁ dl B aaﬁ&??tﬁfﬁgi]g’}gx?ﬂ%nﬂ[e #3Bhna

Font data uffer ornmation
' 00: 17: 00" t o thogbtide ot Warldd30ext | ayout/font renderer 222, when

output  gq oSi tTéiPdétE'f)&’éFEédbﬂﬂ ' RE WASLES, the subtitle text vor | d 730,
e

conpri ses: El ement contro ata buffer: control information OF

t he subt il texSWWﬂadJMO&tyle[@mpuqreﬁtScmm?am&@ﬁ andpri d ; [122]

Style dajigepul f o i bifeh R it & Anigigil P13 ; and  [123] Font
dat a buf f ont |n1% tion Artal . ttf. [124] After '00: 19:00':

t he t ext 18l out /Hrawmt 00 EHO@ tPO: 2& HO': the dext daye nteendstss 227, grhen gutput
formation i nclylgssidonifibenitRlihdihdes tHERLBH1CRIAVbASF30, omprises:

[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, mmprises:

[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 wmposition 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



[ 125] El enent 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 net hod descri bed
above, subWQ&308594¥5es for subtitle texBs are gener at eBCHERAWHIIHg
different styles to a plurality of subtitle texts having overl apped
output times, one conposition information data including the subtitle

images is generated, and the generated conposition jnfqrmation data
S ransni t ety T Rerng ST g, ST PI RS Sl & et iR 1
processi ng ti nextissbtithegprecasngumit 2PAtandfa timecT f | r_ﬁsttakemetb bogut thé edndersd
text subtitle processing of.the.o t . subtFEres e quickly WO
2005/ 045835 1?8%%5?%%2)"&62‘365“%2 E‘f %lFr"rEae!ﬂ“&? ?Ieg%‘ﬁ ﬁ%‘”&g‘iﬁ

t aken t o per f anethalk cinde agluedlity febfubtexit| asndaning tiene islebtdinad)by adding the
subtitle processi unit 22Q, and a.ti en o_outpu he

Fender ed bompaints artdt g nERFpiid e, TRARY el Sl e,

gr aphi c pl anerreiditfing Honeever, in this nethod, since a plurality of
obj ect s ﬁ)gpi] a rendering tine is obtained by adding the tinmes taken
to rende e respective objects. That is, Equation 2 cal culates the
rendering tine. [130] EquationEjyatiant?- -arirad ) -decoding +
-conpositioe -decoding -Tendering + -Lonpo.5itimanonalion
generation -Almof oy -a&fZji) .-renderi T. rQa of char TO chwy i
2-4 [ 131] The nunber Hfimeh Wﬁ&&.fm’&bé' kkike text which can be
stored in the object buffer 234 is |imted in the second nethod to
the sanme as that_of the first nethod. [132] FIGS. 8A through 8C are
di agrans il ust r%ewagga: p@m@* RNk odd SEmBN frd@gH SO that one
i mage object is included in one conposition information data by
allocating a plurality of corrpos'tioP i,nformation data for a
plurality of subtitles. %133] In %GR _styles ' Scripts',
"Script2', and ' Script3' ‘amexidei | ne s stghriii nformation

ial]
Mg aof char
Toar = Z ?:ram:z' )
ml)
[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 cmposition information data by allocating a
plurality of mmposition 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 oolor '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 wordinates (x1, y1), 'Script2'
has wordinates (x2, y2), and 'Script3' has wordinates (x3, y3). As a text output region,
'Scriptl’ has 'leftl, top1, 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 '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 ' 1l1l6pt', an alrgn nmet hod
‘center', W@Gi’?ﬁéﬁ“dl rection 'left-to-1* ght-top- t o- boti’%?ﬁm(&ﬂﬂmao“
i ne-height '40px'. As a subtr tle text reference position, 'Scriptl’
has coordinates (xl, yl), "Script2' has coordinates (x2, y2),

and' Scri pt 3’ .60 i nate It OHE  regl-on.,
e ot has Stpafip 820 bR e SpndiSerintPand fSoufbut kg HLEHY o B8 Bpy gna the
top2, w dth2, sinhﬁt@d’rtbﬁt‘WorldaﬁiD Bes thpts@r’le 'Bexipt3' Iaﬂtﬂis?qutmmﬁBm '00:t4:03 to

hei ght 3' 134 subt | d 830, re
LSt g the sitor a Sl Fhercite, Si0R% lrecoybfilé xStk ovifiipre Berwiay 0RTALE &
Referrlng to %@176&3 the subtitle text HeIIo 810 uses the style
"Scriptl u 0Q'. ubtid] e
toxt o BISE] 04255 E hend Mt ahGuBBs e upik it in RS AR L)
"Script2' and Rfervog puFi3. 8OndatDsorkd ifDéich bofer &&h&%xﬂﬁ'butlrapdcﬁsmﬁg onit 220
subtitle text t d is output from
"00:14: 00" to m%%’qggs%&ﬂ%%ﬁere ‘grwgi c\}\%&él?e%[ ﬁrd%%ﬁsubtr tl ept exts are
over | appddébet wdgom' m&mﬁﬁewanldyoutmm end@ert 222] ¥8&] ofEpE coi®sitoovin- a
result cf out ttrn%tir subt.iyt defrnedrn FI GS. 8A and 8B.

Referring to %S lgrs%b neach Burter of the text subtitle
processi H§7Lni t Eementrwnwadettabtﬂfeusmdat ed t| me wi ndow will be

descri be det om ' 00: 00: 00': the text layout/font
rendererﬂégg ﬂ'lx dat%ﬂ’%tgl (‘:’gir’(rlposr tion in- for mation includes a void

subtitl e[1i39rhge Stﬂnﬁmaém@r \[01<131]1d El enent control data buffer: void;

[ 138] Teﬁhoﬂatalﬁgﬁwﬁ? "&‘?’g‘%o'f&y}‘ﬁ ta buffer: void; and

[ 140] Font data bu ron of "Arial.ttf. [141] From
' 00: 10: 0041] t he Hremt'0Q: H!;@mitm tent layant/thar eend@22220hen upyiwomposition in-

conposi tion i nﬁa% 'hﬂﬂaé'aﬂqnu A Hich ﬂl??%%i]t]le%x\f\ﬂ%ﬁgﬁd]ﬁ ré’rb{ée the

text Hello 81 i's rendere ri ses: ment cont at a
buffer: | oad comprisgs: i nformati on cf the subtitle text Hello 810;

[ 143] Te at a Iggmg

i nf or mat P%%Pof %g‘%ré’g‘ nﬁom};%guﬂtflﬁa]%ﬂﬁont & at aﬁhﬁlfﬂg })ler}lféx Yhillo 810;
i nf or mat 11681 of ' Araxadata belfer: Hellsl, From ' 00: 12:00': the text

| ayout / f ren I [1%.}[% &og(?p@r. nin- formation

i ncl udi nﬁm‘]ne SS%? %%t%ﬂcei}t,%ae H% an glrrpogr tion information

i ncl udi nlg43% he ﬁi’@td@tﬁbﬁﬁ’éﬁtﬂtsﬁbﬂa@qﬂedmﬂrt@ rendered, conprises:

[saﬁt?} : FLBEYE]QE g (l}i‘}%]:h@(bo PROR RickElhyodt R ren@EHhS $2, lvﬂéxPM{B&t'uS}Hp&iusﬁlhﬁ-
formation including the subtitle text Hello 810 and composition information including

the subtitle text Subtitle 820 is rendered, comprises:

[147] Element control data buffer: load cmntrol 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
information of' Arial . ttf. [151] From'00:14:00': the text |ayout/font
renderer 2%9 200H#58But put conposition iM8- forrratl on i ncPGHERgHHRI04
subtitle text Hello 810, conposition information including the
subtitle text Subtitle 820, and conposi tion information i ncluding the

control HaEh. purion Cacf it gk Rt o8BS 0f Lhe subtitle tex

Vor | d 830561 [ 153feol:1 iﬂ@ﬂ'ahrbtmkf subtitlé Mbcdseing u{nl 520) At ylbieexdanteaarmlfpf:mnm

style informatj of Scrl 3 d WO 2005/ 0 ) X
SCr1 KRo004! 00290 Pepaping Bt s A ealp b RS o m sy oy 1900
"Arial . ttf [ 15H1ereﬁrb,e;1hahg&@ oflsmbiés outpuebdterdn 'aemms 00’laed md@emsaragenﬁmnbd

Lo R AN R A 255835108

changes of subHelld'Sutwitie) paltd Béirldbecem@l(frcﬁﬁ tHeQéxt auldtitlePPock HiFDinit=l26.

ot ormat (a0 ot v ELR PR AR AR By Rl BB REBRSAL  OF

rec ei ved fr omfoimmtiorrtd bitrhap indage pbjecteb thie ngbtillei HelkR Gom[ th&®mpdhition bufer

at '00: 15: 00 I es t.he. | fd.0n
"n- for mat | on Zadns Heb el leoRang oS AR EhERehORiRIRAS el

t he conpositi cubttldsfSubtitld 38d a’ﬂorld' hatocatsp@cn. Abtﬂl)‘.b}ﬂlz:%he preskntatiop engine 230
Onl y the COTTp 10111} 'f)t biusl i ! !
and' Wor | d' on?d%iettésgfg?%)mﬁg&gﬁﬁ :%:“o%‘a, t ,EIIB%% llﬁc %énwgﬁﬂf r?é‘b‘}t?o
del etes the cdrpo8ictdmpositivindnfiert233 andithd objectingberiZ3d gud oihrpetspnlafthet he
subtitle ' Subtj I+ t
buffer 234 anddO ﬁlh?spu?iﬁféﬁ?é&?h(gmmt%sﬂapgtgnﬁ orgc:rfg?namsobgl ?tﬁ@ 56 the
subtitle' Wor | ressntation ¢ngineci36 dpleteatheapmpesitior in®ro@ion apd bitmap image object
presentation |t i i

Dl trmp. | mmge b Eoyoriy WS e GmbATRAtr s ot He TR R4 and
buffer 233 andiopheot@s}p@t:@smﬂeentozmscmuan)dmeae not out put a subtitle
onto theps ?]’ een [ie Iﬂﬂflﬁleﬂ{gaﬁé cnlb 1808 Ldhk et ifag 's&ﬁﬁlle@&@i/s
one subtlt e image for eac e text is gene ate y appl yi ng
different stylgsnerigdaygpplyiae ﬂ-tl‘fyreef stylestojatplerakityyof s1bHEY texts hovimg oxpniapged
out put. {1 mes, s GREROR kinibsiidh Hf&ﬁfah%dﬂé‘}sa%eh&a@&!ﬁﬁ'é%h%bﬁﬁ%mﬁ%h

subtltlelmage he generated plurality of conposition
i nf or mati on demgd ﬂ@r&ﬂﬂ@ﬁﬂ@d@iﬁr@w@f @@P?%@’b‘ﬂ@mmdﬁﬁ o trarsgiitied o pIg-

text subtitle s@ﬁtﬁﬁ&?&igﬁﬁ BHNE tdx® sittfle §ﬁﬁ§ss&§ ik tfsatnB Gs fHaf &lihe first

met hod. While only a _processing tine only one conposition
i nformati on ddnehed Wiklepalyrpreeessing ilﬁ?@ GF pRlg pn%\wp@s@% informetiepidataisnce

one conmposi ti QPndidtk&y iiRld R @ kewhdPhethods since one composition information data for

a plurality of subtitle texts having overlapped output times is composed and output, a

X

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
oonsidered. 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 aYWQHAMeSESconposi ti on i nfornetfi on data. Ther ePEFER200f§p29¢¢
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 sinul taneously generated and out put,es#usibnee considered. This is
descri bed by Equation 3. [159] WD 2005/ 045535 16 PCT/ KR2004/ 002904
Equation 3 Than~-Tarrind 21 Tdecedi xgpTcogpe3i tips Tdecodi xg

- Texderi xg+Tt anyosi ti e i nfoymai i 0¥*gerf8ff i %™ anfdt*df conposition
htornmaii o data Ttonpa3iiimi lSoymati ox gexeratiox Tonmpositin
irdormaiio~i) -0 Aram of Gl FYEXARE T umude mboe)e saud- 0 PAM of
Aar Tax? _ Tckar(i ) [160] The tinme T taken to generate a plurality
of conposition in- mposition inbrmnep-0nNekakk el 461 AL 1 On data i s
obt ai ned by addi ngﬂ?x@%iﬁm Iﬁ‘m.!iagr}exiréiaxa: COprOSi t nin mmosja?gpiﬂsgig i orationi)
i nbrmation formati on ' generation tinme of one stititle, all togefﬁer.
The tinme T taken to rendering generate a plurality cf objects by
rendering a plurality of subtitles is obtamrnegd by adding each T,
which is a rendering tine of one suBhidilE iEI t dggiyher. The tine T
OB7 oaf taken to render one subtitle is obtai-hed by adding each T ,
which is a rendering tinme char of each character included in a
relative subtitle, all together. Referrid§o“Bquation 3, in order
to sinmultaneously output a pIuraIitjﬂmf=su j t| dazigncl udi ng a
plurality of characters, a sumof tinmes takktn to render al

characte ncl uded. i n-the subtitles,, . C ose .t he, pl r@Jit of .
Commosi clEal I T o o oan B P RERSh P RoPyy Bicbinbostion in-
formation data is obtained by adding each T which is a cwmposition in-

composition inbrmation

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 oomposition 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 cmnstructed 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 enmded in an AV stream includes video data, audio data,
bitmap-based subtitles, and other non-subtitle bitmap images. An image "T'V-14'

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



conposition information data nmust be less than a difference between a
subtitle output tinme and a subtitle processing start tine of the
text subtitle processing unit 220. [161] The nunber of characters of
t he subtit MO 208%04583at can be stored inl7the object buffBET/KRIW4{062904
limted in the third nethod to the sane as that cf the first nethod
or the second nethod. [162] As described in the third nmethod, in an

i nformati on storage di um and a, re- produd appar at ys const ruct ed
W st Sot LS AT e s ae O b rebaD s Bipab hvess. 13 o GRuprdqpabs
conposi ti onbi nﬁ_ah&latsima oﬂg]foae cwingosibn fiftlivatibredAda om[fpﬁa\t6 gﬁb gl;b&aaa one

i mage can e sinul t anegus Qut put _ontQ.a screen. ta )
Lonar oand and B astant By outhts RPiman e SHLE“HonLy R s pbtite
iat a, bi tT \r}aﬂﬁiaﬁ@dd_ Hﬁlgé)ﬁrbtsépaﬁatelﬁﬁéﬁlﬁﬂ he@mpe?ﬁ&uhfdrmh@orﬁhwmd tod RmgES.

n i mage -14' i.sp ed on a top-ri of a.screen in order to
Al cate a1 pesr R Rl e SR S0t afShe Som 3 Slfhen ndEe!

ECT | KR20D44D 029 0Accoitith glie auhen aluskr m&nmh@jémw mbﬁﬂestclifeiﬁw theqisétddes fot
itmap i mages._ln.a conyentio t ,..Since on 0 co sition
it Orp o0 S ap ot St b, BEHaS b BRE CRahs P hesTIRES [ or
out put L i _ngI a bltensfre ssiieistibtitleaath iamﬁteghlsmittfa@tq alugzﬁmt buffeq ttee subtitles
non-subtitle I tm | rage are e rate | N CO 0SJ.t1 0

oy ati on' i riCHPHER fog Ernans R BLAE For st e DR Mo Lo stny patout
and t he non- subite thegcoert. map | mage. [ 164] Accordi ngly, when a user
turns an ut subtitles. off since t user .does _not . want.t he
oot put - oHEStR1E Bhed f8kex xR plockRE ol 420 BB RS e flick Wing
subtitles. Thewebnopasitioninbenaohidatlaed dadsaniis shenoinpbsitorsindortetibnt datamn

object buffer, the subtitle ' ear fr a e d |yt he
non subt i t1 . Bt REESkhenile 28 BARRE R oub g eyBrls Rin R B0

[ 165] Wien t heutnes off, s mbt-stbtidle hitomp $nagegemrdet] i A0A Yestvesrn tieascemnt ontpge
for asubtitle-mé?' . C 0S|t ' i 1 1S
t he conposition |én o’r"r'r%il ?sgn%? %blﬁ%a%%i (Ee% Tgé‘;eg?é’ﬁ? Q?‘?%tﬁ'%'elﬁgﬁgﬁéﬁ %géfﬂmrlf
order to out pukndonsly sutpti ¢ritea siréenaan deseriperd inaghe third methodaf ihe presentned cl
a non-subtitl e ' ' Vi stre 1S t
output . Ther R RPLBRAIROE iRl BEdkBe ity SUEAT L el orcept

i nf or mati on dahebitmap Hbtidesm lompaesitoo dsbynation purluded inoancA 'Y stresm casbe wn-

described in t ' r ' t] .

subtitles are tks‘hzllo{;éég* é%pﬁé:{lgtg%%% g‘@lgﬁén%%ﬁ gg%‘f‘?{]ﬁr%g& C#I%E%Sé%mggfgég on

t he bitmap sutﬂehcﬂaed_biv hectoxtoblitle mocessipHumsd0oBhit ng ﬁwd@d sibtitkes apdthe
stream can be Golsoh SRR apla‘:fnl i cm?ggjsiﬁlnﬁ%n%gﬁ%gi t'o%xkoet?e G@enPe
out put using conposition intofnation generate e text subtitle
processi H§6Lini t resghtinvengion iag be exabodiedbinia geper QsFEOMpitery running

non-subtitle IHEIQJﬂ Mﬁ%ﬁer%a&h%@ﬁ%%%{lggﬁt@# %ﬂﬂ&cptotstquage

screen. [166] e present invention nay | _
gener al - pur poseedipsishaemagietic giordga gnedia (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
cmputer-readable medium having a omputer-readable program wde unit embodied
therein for causing a number of computer systems connected via a network to effect
distributed processing. And the functional programs, codes and wde segments for
embodying the present invention may be easily deducted by programmers in the art
which the present invention belongs to.

f167] 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 saope of which is defined in the claims and their equivalents.



a programfrom a conputer-readabl e nmedium including but not limted
to storage nedia such as magnetic storage nedia (ROVs, RAMs, fl oppy
di sks, magnetic tapes, etc.), optically readable nedia (CD ,
DVDs, etc.), and carrier waves (transm ssion over the internet). The
present invention may be enbodi ed as a8 conputer-readabl e nedi um
havi ng a conputer-readabl e program code unit enbodied therein for
causi ng a nunber of conputer systens connected via a network to
effect distributed processing. And t{Hdafimisti onal prograns, codes
and code segnents for enbodying the present invention nmay be easily
deduct ed By pr ogr anhgsinformitien stotage wiedimim folh esepwitls & ndpradaviap tapeematus to
bel ongs to. [167] Althaou few enbodi nents of the present invention
have been shown and)qﬁg§%PP W6 SOPRUSIRRIN d be appreci ated by those
skilled in the art;ﬁﬂﬁivﬁﬂﬁﬂg9§dﬁaﬁmae nmade in these enbodi nents

wi t hout departing fromthe principles and spirit of the invention,

the scope of which X ybliiladae comunsangd BrET BISEUubtils: Infrmanompe Hng whe
Gaims P] ] 1. An igf 9&3??%1%'19& t%tﬁ‘lqﬁ %QI:IMBJH?[ Léﬁqdélt\ftfﬁ@r Ci;tyle mfonnaiaon
reproduci ng apparatus to output a t|t r|S|n I"0- VI sua
(AV) data; and textwklubtsapphecﬂtatthetwtmndm ng a text for the subtitle,
information on tine e the s btltle iS .0 formation

boi nting an | dent | (P TPrIAPR RS oanaRg s B PO L AR AT g sprthe
text; and style infidedtiier @iRniiGdthe o ledfROMakSor, Buthitestilextforsibibh Wheth is
data and conprises the identifier identifying the style information,

out put styl e infor mes Ehselgst etrrhpage W‘ttéo@b‘?fébt teg fog haﬁ@@ displayipngut
formof the text f Osrcre%nve{ qgtL tlgh ﬁﬁ!}t"i’ﬁ’atlgﬂ offa ri%&? he stgt : tdl?lc\girubﬁﬂle subtitle

information on a region o e screen on
out put, when the i rﬂsoutpat, ivdan hedinionmitgon| mactiem i§ }mtadﬁdanto@pﬁpmdmmgapparatus.

appar at usy, [2] 2 e uci ng_appar atus_us orna

bt age nEAT i corors BPREHERDIpERRET Rbar S dlallh REL HRLEY comprisine:

?nd st Kl e i Pf or mat Imammﬂﬁbmws&S)ﬂQﬂbﬁile data ﬁd&;t}geéh&"cl)rﬁiaﬁgm {vhh@8airésponds
romthe i nformation st orag e. text subtitle at .

comprising a text ftﬁrtheateéftﬁb‘gflﬁl?ga frﬁmdpﬁﬁ#?wtl% stoyage MEARA. {tetr?éext subtitle

subtitle is out pUtdat@&Qnﬂrm%"af@iﬂ 8P RGAE] iRSrBRiddG N YirhE W8En B sSiiHleSs

information which is applied to the text, and the style infornmation

conprising the i dernutmuteaﬂd mfé@mtwfnmonigmgwe idgnjifier ofisfyde mbarimgtion which is
style information ﬁch toﬁhé’?eﬁf’ aﬁé’thess%hee&tforﬁtau&ﬁ‘%ﬂﬂfnsﬂ%tﬁé‘ {dRHfisd0r M
oC 1 ON

of the text for a vi's Screen

i nformation on a redemityiaf tliet‘@yls oifesmtion, iy Rtyldiafsmbiicn Wkich & used to

out put; select or change an output form of the text for a visual display on a screen, and
location information on a region of the screen on which the subtitle is output;
and
a reproducer which decodes the style information and displays the subtitle using
the style information.

[3] 3. An information storage medium for use with a reproducing apparatus to output
subtitles, comprising:
audio-visual (AV) data;
first text subtitle data comprising a first text for a first subtitle, information on

time when the first subtitle is output, and information pointing an identifier of first

style information which is applied to the first text;



and a reproducer which decodes the style information and displays the
subtitle using the style information. [3] 3. An information storage
medi um for use with a reproduci ng apparatus to output subtitles,
conprising: audio-visual (AV) data; first text subtitle data
conprising a first text for a first sudtitle, information on tine
when the first subtitle is output, and information pointing an
identifier of first yle information which is applied to the first
text; 19 first styﬁlét ﬁtﬂﬁ@rfmﬂt’@ﬁ whtithegprispands pohie St text subtiflp dafe apdxt

subti t l e data ?‘”d %ﬂgﬁ?{ kSRS 1&egﬁﬁérqﬁéﬂt1'f¥q ? fhe! fﬂ'gtr%}lé %ﬁ%&'ﬂ’ﬁh&? f{rét og{put style

style information, out put st ormat i
sel ect or change annﬁmlnpudm ancmmsedi hesefdct sttchhmgdanfcmntpmfom csfum first text for a

di splay on a screen ocation info tion a.first

the sercen on i HPRESPRY Bt + 300 ePbIG e SiipBipaighen: FiEftet of he soreen
i nformation medi um dswhieReRAirktMuBtitke is bePu hheh Mk iARPALRINUAdISH ¢OI08ed into a
text subtitle data conprising a second text for a second subtitle,

i nformation on ti nECHERCIRHRPPEdERd subtitle is out put, and
i nformation pointing.,p ekt%ﬁﬁ'ﬁdédaga’co%epr&ﬁ% t M&E&?&éuﬂ qahi ch
secon sty

is applied to the second text; an I’ITB.tIOI’] I ¢h
corresponds to the istroagornt @xtims when tHesechatl aubtitt is om;rpm; pigbigfdrimetion pointing

identifier identifyin cond i nfor |on t

T or mat Fon wiieh T ey BRI it e it B e pexts and
second text for thecodsiab irdbSpkiay mﬁbhtdaeregsbmm th@gﬁdoxh@t@ﬂﬁsueme data and
information on a second region _of the screen on which the second

subtitle i s output,cofpEses heidentibsridentidying thedrenpfisyls HETeatiohoptpyt style
reproduci ng appar atlﬂﬁmnm @hl@h tishﬁ;eél td s%iec?bitgh'aﬁ%e% HAthuk ﬁﬁjnscﬁq}?é"s@cond text

subtitle are output at different locations reen _
si mul t aneousl y usi rigr thieerisupk &splat g e Sﬁfﬂm,mdlogatumndfmmgtlmmcmdyrbgon

nformati on. 4] 4.cohnd SRLAMCHIG, APRLRR USROG A) LBLALIRN Whion

storage nedi um conpri sing au Svisua RS

reader which reads hiédigh i$ R»)iﬁecﬁﬂbia feh@doéh@appacangs, f i r st subt| tle,

first style informatian an_ L‘grrescg%ndst the first text subtitle
irgbyubtifle andt

data, second text sUBRFIRhF & 83CORGSWiDE pra wiru Atdifereptigeations

style information vhigbsGesd ﬁﬁgﬁﬂﬁ%sﬁyoustlﬁ?the%?ﬁ@% 1E%a§é’rpz§ddtth@second style
data, fromthe information storage nmedi uni and a reproducer which

decodes the first sinigraaiiorf.or mati on and the second style

i4] 4. A reproducing apparatus using an information storage medium comprising
audio-visual (AV) data, comprising:
a reader which reads first text subtitle data for a first subtitle, first style
information which corresponds to the first text subtitle data, second text subtitle
data for a second subtitle, and second style information which corresponds to the
second text subtitle data, from the information storage medium; and
a reproducer which decodes the first style information and the second style
information, and displays 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



information, and displays the first subtitle and the second subtitle
at different |ocations on a screen sinultaneously using the first
style information and the second style information, wherein 20 the
first text subtitle data conprises a first text for the first
subtitle, information on time when ti2® first subtitle is output, and
information pointing an identifier of first style information which
is applied to the first text; the first style information conprises

the identifier idenhffiystFet subditle dptgcomprises a frpffient fen the Airst sybtitle, iptprpation on
style information i L : . Ol t:
of "the first text fareahbFHiIF shOuRss B i HEGAAT o R LRI of fir
i nformati on on a fistgt infegmavion ethidhhie agredantterfirstiexah t he first

subtitle is output; he secopd text subtitle.data c ri.se second
Coxt for the seondie T sSRASB AR st BF R aR R he DR R e
subtitle is output,infihatist, GEIBLIpANstPRiMbiMdionarhidloie Akddfth 8éle@lor SREGHEN

style information which is a Elied to the second text; and the
second styl e i nf or rRAPBACELRRIAT Hest texhiorpisiel disrdsy qrbpseress arfl lopation
second styl e i nf origplclfn 4 Bk rcdlofl of thVeRUeBLI AL Bty b8 Rt
sel ect or change an out put orm of” the second text for the visua

di spl ay on the scr ebasecanditekbadtiilodata compriseaisesond texa f dosedondagbtte,

of the screen on which LS SPEA0GRYRL! bl sttt Bbar, and information pointing

an identifier of second style information which is applied to the second text; and
the second style information comprises the identifier identifying the second style
information, output style information which is used to select or change an output
form of the second text for the visual display on the screen, and location
information on a second region of the screen on which the second subtitle is

output.



