1 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 informati on storage nedium and nore ._
particularly, to an information storage nediumcontaining a plurality
d subtitles that can be separately displayed and a processing '
apparatus therefor. Background Art [2] A conventional subtitle is a
bitmap image that is included in an audio-visual (AV) stream

Therthre, it is inconvenient to a subtitle, and there is
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are out put shobd sparatelyQiispldyadand bipddcetsing appdrytuOheredtibt i t1 e shoul d be
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and recof2led on Amoiveitymatsubtile ist bitapcmapaihalis Belpdeddin en yudio-visual HEVAV
stream the oulfil, Fhdlibre'il HERuARAeAY AlincE Bbnblulifie tnathell kB Lhdide ©f
subtitles may overlap one another. In other \Aqrgs, since nore than
two subtitles Wyowerchiregsihe rubtide indispeasent formvifhevtiepdificationsinge a uist
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Solution [5] In an aspect tithe present invention, the present |
i nventi on prov‘f’%@éh%‘ﬁg'ﬁ Ried SPRES Bt Shagaclsy 82¢rn2By eharaqtel IRy qre Bgdciermined

t hereon a pl urasldiiholudet id B A VSsudhrh b £bithdjriinage, helefiatiotthangt e htaibatks
al t hough overI%Q‘gi ng one anot'her and an apparatus for reprodudng the
I nformati on stor é‘e medi um Advant ageous Effects [6] According to an
enbodi nedd] tit heAlso,steatheisnbtitletlis ompressed alot ¢nmdded fni the A¥atredns ag sipiiystart

produced, and ' . .
procuced, mscéﬁgﬁ%iﬁ%%ﬁugnmﬁﬂé%ﬁﬁ@a&%aﬁ?d&ﬁ%ﬁ td BrrdPbhdd The
AYV stream, and reproduction times when subtitles are output should not overlap. That

is, only one subtitle should be output at a certain tirne.

[4] However, since an output start timie and an output end time of a subtitle are
designated by a subtitle producer and rewmrded on an information storage medium
separately from thé AY 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
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[5] In an aspect of the present invention, the present invention provides an information
storage medium having rewrded thereon a plurality of text subtitles that are separately
displayed althdugh overlapping one another and an apparatus for reprodudng the in-
formation storage medium.

Advantageous Effects

[6] Acwording 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.



[7] HG 1 illustrates a stricture of a text subtitle file; [8] FIG 2
Is a block diagram 'l an apparatus reproducing an informati on storage
medi um on which a text subtitle is recorded; [9] FIG 3 is a detailed
bl ock diagram of the text subtitle processing unit cf FIG 2; [10]
FIG 4 is a reference block diagramilldstrating generation of a
bitmap i mage without a presentation engine; [11]] FIG 5 is an exanple
diagramillustrating correl ati ons between structures in which
conposition information, positiof.i t fect intonation, and
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[13] 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; and

[14] 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 cmposition information data for a plurality of subtitles.

Best Mode

[15] According 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 o the subtitle texts are

stored in a text format.

[16] In an aspect of the present invention, the output style information wntains 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] Acwmording 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 tenderer generating
a bitmap image of a subtitle text by rendering the subtitle text according to the



information so that the output style information is differently
applied to the subtitle texts. [17] In an aspect of the present

I nvention, when a plurality of subtitle data exists, the plurality of
subtitle data is separately rendered, and rendered i mages conpose a
plurality of pages, respectively. [18] 3According to another aspect of
the present invention, there is provided a text subtitle processing
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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 remrd the text subtitle file to the information storage meditem.

[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



[25] FIG 2 is a block diagram of an apparatus reproduci ng an
information storage nmediumon which a text subtitle file is recorded.
It is understood that the apparatus may al so record the text subtitle
file to the information storage nedium [26] Referring to FIG 2, a
text subtitle processing unit 220 rendérs a subtitle text in order to
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generated by the text layout/thnt renderer 222 to the graphic planer
240 and the CLUT 250. [36] FIG 5 is an exanple diagramillustrating
correl ati ons between structures in which conposition information,
position information, object information, and color information are
recorded. [37] A subtitle that is outpt onto a screen is conposed
cif page units. Each page can al so include data used fior other

pur poses besides the subtitle. The conposition information refers to
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[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 "Ai-lath:11, a text color 'black', a background
color "white', a character size '16pf, a text reference position cf
coordinates (x, y), an alignnment method® 'center', an output direction
"leftto-right-top-to-bottom, a text output region 'left, top, wdth,
height', and a line-height '40px'. [48] In FIG 68, subtitle texts
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i nf or mat i on i NEkdaSH %ct\iﬁibnqna‘ﬁlﬂﬁ)}éférérﬁe W TRORAicARIERN 0fpEt imafe $07dd a

El enent control data fer: void %JText data buffer: v0|d 3]
Styl e data bufP¥ttiondaimmatipnrelenge V%Wla catigg ap ghject O{REE QUSIHPD. a2

bgg f irz 0font Ih iiihihﬁﬁidn&&‘eféﬁce/vf%lde&idﬂab% olhée@gdz?ﬁﬂmmaean 10: 00" to

' : : Lo the fex ou ont . renderer

commes UL | nf TR braRt eyt SRR o iy Sh5n BHEIRLS peanen of o
Hello 610 is rthad&m;mdinon:mﬁpmamsand[ﬁs]alsdfpmmbhtto amyosaxhe dakhatitnsf f er :

trol inf '
ven vl 10 [ Eap s TRy dfect @bl il bl bl ) oRLR
and [59] Font @H@ﬁomdﬂﬁei f ont |nfornat|on cf "Arial.ttf. [60] From
" 00: 12: 0@307t © Oﬂeféﬁmg% uCe Beonts%éfée chﬁiﬁ%&é 4198kt Jn%?ééﬁ‘dn%r chfpartingAR N

output COfT'pOSItIOI’] i nformati on i nclud |ng an |ma e 1n ICh t he
subtitle text ¥RaAge ol fEcrseTy Thet leaspone ﬁg@ﬂﬂ%e!f%%%ﬂalm the posging inforgnation

render ed, conplefei@e vilel Psttlon msﬁnaﬁ@ﬁfefeed to d@dodrdbdéthubinie o Ririation
i nbrmati on of the ubtltle eéﬁ FE 1q aqg the. subtitl e.text
Subtitle 620; 8 f%%mpaaet Gap'ne regiqn Ip gutpyt the image. Lheppgliqn g -

formation includes information of horizontal and vestical 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 corresponding to the object data.

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



[63] Style data buffer: style information of 'Script': and [64] Font
data biter: but information of "Arial.ttf. [[65] From'O00:14:00" to
"00:15:00": the text layout/font renderer 222, when out put
conposition information including an inage in which the subtitle text
Hel lo 610, the subtitle text Subtitle 620, and the subtitle text
World 630 are rendered, conprises: [66] Elenent control data buffer:
control infornation of the subtitle text Hello 610, the subtitle text

Subtitle 620, :
' lIflel : o' eand kbr/ > ubt |Ef%gaf&ur)1ﬁm§ %&?@@r%%d{&z%%%faﬁénﬂﬁﬁﬁggya&%r
buffer: style mwmﬁaw@maﬁmts&e.pmsema%&n 30Font data buffer: but
i nthrmat i@gy of ' WdiSis a dedll nleiRI B8pdsiigiie subﬁ’tles@gthlu?thggnbtltléﬁféxi ext

| ayout / but renderer, 222 en out put” conp péltlon i.nf or mat
i nel udi ng an i ARG SoFES IR s oveslagRed have dlissentonpiion RTEsiony Figt isrfle
subtitle text w&tdwnﬁéﬁowsﬁngﬁﬂm@dneramﬁms@ﬁfttkﬁﬁmﬁ aebtitles,asxt I Ol

data buffer: nformation of the.suptitle text Subtit 620
and the. subt | PaPEds (iR s PerBet g el SosoF perttabin dfa i one

' <br/>Subt i t | etonzpositivachuformetion/ anif\eranschits tHe gBjersed inmmgelmtthe predehtation siginee

i nformation of jacript; and [74] Font data buffer: but information cf
"Arial.ttP. 9 7/5] From'00:17:00" - to '00:19:00": the text

| ayout / f dA4] r end@h@? iszothird mpthed efigeRsmating swhitles. taxbentpus tiesralt whieh are

i ncluding an i gReEp} gcdﬂi’e}éﬁ?mﬁiﬂmlﬁ(;ﬂ ﬁbﬁnﬁ‘dﬁ%n ikt id th3@xd stbdiender ed,

conprises: [76] El errent control data buffer: control information of
the subtitle tBSPFesHps Faft %@ﬁenff?t’?i difezent apmpositiph fnfogpation data for a plurality of

' ; br/><br/ >V‘gr bubtitled, %81 outhut kitheslaFtwihidhlakd @ieilappted, s thatidr0y 6 dbfset i@ fincluded
"Script'; an

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 illush‘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 color
'black’, a background wmlor 'white’, 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 mmpoéiﬁon in-

formation includes a void subtitle image, comprises:



[ 79] Font data buffer: font information cf "Arial.ttf. [80] After
'00:19: 00% the text |layout/font renderer 222, when output conposition
I nformation includes a void subtitle inmage, conprises: [81] Elenent
control data buffer: void; [82] Text data buffer: void; [83] Style
data buffer: style information al 'Scrigpt'; and [84] Font data
buffer: font information of 'Arial.ttf. [85] As shown in the above
subtitle output process, in the first nethod, one subtitle image is
generate y appkying the tvl.g,to a plurality of subtitle texts
havi ng o&gﬁl appe l%‘?ﬁ%puﬁ?mutl ?a%ng'fﬂ%%}rél%ﬁtorrposi tion information data
i ncl udi ndg52lhe on€extdgribulles voidage i s generated, and the generated
conposi tggﬂ I nf O%t?i%tda&%lf&.ls@y &Mm@%&ﬁ:m the presentation

: S I ndi

: 1h . !
engi ne 2 At t time, page tinme_out cating the time when the

transni t el conpbeit date hufieri ik infiometiondf Salgbitfar s from a screen refers
to the t'[?ﬁ “??[‘Fﬁm}?@(hi@:?é'ﬁ'b@ﬁrimﬁhé R lhﬁﬁﬂﬁ)ﬁ’ﬂ%gﬂﬂéﬁetrmat,tw{h%n aRpReN
anong a plurality cf subtit|es haying,overl apped oufp nes .

di sappears or @ﬁ@o’il}lwemgaﬁwoa%ﬁﬂweéw é&&é&bﬁ%ﬁﬁ%ﬁaﬁwm
subtitl e procegaddgl, Wripgiesdut put subtitles nust be quickly perforned
consi deri ati 1'taken . to perform.decodi n It subti in the
Coxt subtidh o aelmPNHRl cugeles chhPlnBsthonth df pbfuc et ¥y

out put t §i&7]r endeTextl dsta biffiet: [Hedlo§ r om t he cor oposni on obj ect buffer 234

to the gr[lggghi C pét?ﬂ?]%tg%ﬂ%peﬁ's\%gﬂfo&m&m(fﬁéﬁ“me time when a start

subtitle out pu e ‘text subtitl e pfocessing unit 220 tithe
r epr odudi¥flapparEenydata byfer: fimeinoppeiinchaioltthe time when the subtitle
arri ves qoit he Ui G000 (U010 APRIRDBIA rbilor BEQ whERbiA L | ONS

bet ween thése tinmes are_ cal cul ated by Equation 1.
compossltion information incsudgng a)tln imgge in which the subtitle text Hello 610 and

the subtitle text Subtitle 620 are rendered, comprises:

[61] Element control data buffer: control information of the subtitle text Hello 610 and
the subtitle text Subtitle §20;

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

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

[64] Font data buffer: font information o 'Arxial.tif'

[65] From '00:14:00' to '00:15:00"; the text layout/font renderer 222, when ontput

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

[66] Element control data buffer: control 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

[60] Font data buffer: font information o '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 oontrol 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 'Analttf



10 Equation 1 7 -7 ec+7' startQr711222th' n2741/4) 312102 Tdecodi ag
Treariering Tconpasitiat inf armation generatiox MM of akar

render zag2; ka7(2) i-0 [88] Referring to Equation 1, it can be known
how qui ckly the text subtitle must be processed. Here, Tindicates the
tine taken to render a subtitle to be dutput, decoding generating
conposition information including a rendered object, and transmtting
the generated conposition informat i on to the object buffer 234. The

subtitle pgquiri ! ggﬁ;u

bef ore at[ %gast ?ﬁ)ﬁtﬁ?%bgg% g?lrll by ®aa U%B?%ﬁdl&&%?f “%98

obt ai ned by ademRgsition ipfrmprqndnaiuding m@%@@@d&@b@f@rtwa‘é@ﬂwﬂﬂme
time taken to fonded dhgiseybtitle text and transmt the rendered
subtitle text to ‘ﬁt buf fer 234, and, Twhich .is the tine taken
to generdf®¥ the Effﬁbﬁatscpw Aet Ryfer: RePLAERAtOR gt the FbElaisEsVTIGA30;

i nf or mat if@r] i ncl Wekitdgtabidier: r‘«ﬂjﬂﬂebxe:dwemject and transmit the

conposi ti gjtl nf Oﬁ&ﬁerdagﬂ}é&er Stt}t']el tE.]ClnC ;%cn&er d240 The time T is the

time takdfko re

[79] Font data buffer; font information o 'Aral.itf'.

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

[81] Element montrol data buffer: void;

[82] Text data buffer: void;

[83] Style data buffer: style information o 'Script'; and

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

{85] As shown in the above subtitle output process, in the first method, one subtitle

image is generated by applying the same style to a plurality of subtitle texts having
overlapped output times, one composition information data including the one subtitle
image is generated, and 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 oufput subtitles must be quickly performed
considering a time T s taken to perform decding of the subtitles in the text subtitle
processing unit 220 and a time T taken to output the rendered subtitles from the

omposition

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 xeprodudng
apparatus, and when T y indicates the time when the subtitle arrives at the text

subtitle processing unit 220, correlations between these times are calailated by
Equation 1.
[87]



char character. Therefore, Tis obtained by adding tinmes taken to
render all characters. renting [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 cf the object. Therefore, the nurrfbgr of characters conposing one
subtitle is limted to the nunber of characters which can be stored
in the object buffer 234. Al so, since the object buffer 234 can store
a plurality of subtitles, the nunber of characters conposing the
plurality of subtitles is also I%&g? t he nunber of characters
whi ch can be stored in the objec 234. [90] FIGS. 7A through .
7C are diagrans illustrating a process cf generating an inmage for a
pl urallty of subtitles ’j‘I g’j‘bne cPIMOosS tl-Bﬁ"lnf rmati on data and a
pI urality of position i n?ﬂ'ézprratl on dgtga Iggw[’91] T %F‘G 7A, styles
"Scriptl', "Sciipt2', and 'Script3 are defined as style information
used for subtltIeTxt @’e +Referring . to Fl G each cf the
three styles uses a‘?efon'fr E‘alm’%t 'mwt”é’%tCﬂl‘f e 'gﬁif”ﬁéi(

background col or '"white' a character size 16pf an 11 aI i gnmrent
met hod 'center', an output directi & "’-I"e‘F‘F—to ri ght-top-to-botton,
and a |line-height '40px'. a subti xft, ref erence position,
"Scriptl' has coordi nat es {»sldainyl’) , ri ptt2Ziathas coordi nat es (x2
y2), and | Script3" has coordinates (X3 y3). As a text output region,
"Scriptl' has leftl, top!, widthl, hei ghtl' "Script2' has left?2,

Lgpsht\g’ q E{]92] hleirﬁg%trég %ﬂg ngl ﬁ%%t exts ﬂy%&%tﬂ@éx%@% rtésrtlgeéred

using the styl pgcessdy Herey T T - ddigaes the timerfaken G vendar 3-sublitle tojbs ot

Referring to FidGerafly Eﬂ%s@&ﬂmmhﬁmh%udm@ et psald ndhite e
"Scriptl' and 1s output from, ' 00: the subtjtle

text Subtitle W@@Eﬂﬁ@%ﬂl}ﬁr@aﬁ%@%@mﬁ f.2§4 &alppﬁl#anﬂﬁmwmgan
'00: 12: 00" to ofdftHifieQOT, am@tstah&osuphtetsheabbﬁﬁatléégtk&ﬂﬁeﬂobﬂamlwhe

style ' Scrlpt3 ut fr . 00..14: Q0!

Theref ore, dcﬁ‘? gtdﬁm 2%&3 W%Ta&ﬂ %ﬁ‘ft?)lﬂ?d]ﬂ’ i“{}%b“ég‘iﬁg@ ‘.’f&"d@ﬁ
and ' 00: 17: 00 the Smedaked td feadee e sshtﬁbp&ﬁamttanmmemﬂdereﬁsuwtle kexnigehe ag
<br/> is unnec 7C shows a {
subtitles defi ﬁ“@%’? ‘k#%s]‘““‘gfm m foflrightion gR@fo@ 1 I | ngSt t%&igg&%g#% ée{g&a&ﬁﬁ
stored in eac hwmwpslmn igformationarchyding the sepdegedmbisseand itgpsmikthe cmpysitipn
each. 'llUStratﬁﬂ)rﬁahﬁdﬂQo‘&ie%%ﬁic fldnkr 429, ﬂ%&ﬁﬁeiﬂeqsmatﬂfetta&ehm{e%ddmne

Bef 00: 10: th | t/t t et ,

cgrrg{)gl tion m‘%ﬁ‘ﬂ“r‘&f Tg'ﬁfe mﬁéo%é)%%a ga &a‘i?‘réeﬁ éoree%ﬁﬁpgag

%g?} glt elr[sg]éI ;:orrrlie;ﬁlzedﬂﬂ:a objgétflﬂfer 2ﬂgigdstllg{a &ﬁlhldﬂi%l(largi?}]ﬁn Hiéfsfzel’cfthUOI d
e a VOI —0 .a u er

T oY o 1o bk iert, et Obipls it S sedoy G st f soiharacty,

text layout/f odutaafehﬁiﬂuwt Thagprenthe nunber pfithacctes@snposing one fubtittatsi on

i ncl udes an 'g@fﬁ ol Huifbel P EhatRbd hih b SRR bt Breb o390 1 ich

COﬁprISGS enent con COﬂ ormation of
the subtitl e t singe thegliiest uffer 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 thi'ough 7C are diagrams illustrating a process of generating an image for
a plurality of subtitles using one composition information data and a plurality of

position information data.

[91] In FIG. 7A, styles "Scriptl’, 'Script2', and "Script3' are defined as style information
used for subtitle text rendering. Referring to FIG. 7A, each of the three styles uses a
font 'Arial.ttf', a text color 'black’, a background mlor 'white', a character size '16pt', an



[ 101] Text data buffer: "Hello'; [102] Style data buffer: style

i nformation of 'Scriptl'; and [103] Font data buffer: font

i nformation of "Arial.ttf. [104] From'00:12:00" to '00:14:00': the
text layout/font renderer 222, when output conposition information
includes the subtitle text Hello 710 ahtl the subtitle text Subtitle
720, conprises: [105] Elenent control data buffer: control

I nformati on of the subtitle text Hello 710 and the subtitle text

Subtitle 720; 06] Te Dbuf f and e?: L1
Sivl 6 ot o bur PiEent Bithod ity it b aipdden o Brifbhu ot 5-bi i ol 2 U
12 [108] Font bheight %xfésasubnﬂeienﬁraﬁemcapmmoﬂ, 'Smptlahastumdrdm:ftmsl yihom
"00:14: 00" to g W n
out put conp05| t?‘q ?g’r"ﬂdé’%a%%ﬁ’beﬁ%)r&@ %ﬁe SEI%{ %%r(t%ﬁ?éea] o 710,
the subtitle t@;@utmq, tSceptt'Ies 'lﬁﬂdwphewethbthetgh@' tS@nptZ\Ms [left27 o2,

compri ses: [ 11Qlai supy, a@reply danaduphorasaqapd, {nformati on of
the subtit|le text ’7 e subtitl text Subtitle 720, and the

subtitle 9@xt Wi G738, S“%‘HP@IT"W@)@I 7295724 73 rqndered usipg fhe styles gript'y | o |
and World' ; [ ltsaﬂlp@; addESdﬂi@fSaarbﬂéﬁned ‘ReSdniigto NG O1B ®el soRtitR ftext Belle i '

" Script2', and Font, data buffer:- tint .
i nformation if“A&" ﬁ’ﬁLB’iﬁ/STrT%fm{ﬂ ut(fﬁmiggg%ﬁo ?%Ba‘gépQ#ﬁﬂleﬂ? FE& ¢ ext
| ayout / font r ebubeitle 72QR22s thelyle Smipmmnddmnmpvsiftoirdm:imﬂm tar@:1 100", and the
i ncludes the s and_th EHQ Wor | d
730, conpri ses%[]{ﬁ{fft @ﬁéﬁ%"ﬁ%ﬁ\’% &61%2%51?‘2 E}flf%r . glj 60 #‘Fﬁﬁ‘ to
i nformati on of 084208 Bhdrefire, twepr thegisutititle texprge mtbmegtum 12:0Q anb x t
VWorld 730; [ 1161705t sidad drcist §ibis aret4bd, ke e cRAGe ta¥ Q6179 is unnecessary.
[93] FIG. 7C shows a result of outpu_tﬁng 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 a)mposition in-
formation includes a void subtitle image, comprises:

[95] Element control data buffer: void;

[96] Text data buffer: void;

[97] Style data buffer: void; and

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

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

omposition information includes an image in which the subtitle text Hello 710 is
rendered, comprises:

[100] Element control 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 'Aral.ttf.

[104] From '00:12:00' to '00:14:00'": the text layout/font renderer 222, when cutput
omposition information includes the subtitle text Hello 710 and the subtitle text
Subtitle 720, comprises:

[105] Element control data buffer: cntrol information of the subtitle text Hello 710 and
the subtitle text Subtitle 720;

[106] Text data buffer: Hello' and 'Subtitie';

[107] Style data buffer: style information of 'Scriptl’ and 'Script2'; and



"[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 |ayout/font
renderer 222, when output conposition information includes the
subtitle text World 730, (=prises: [12@} El enent control data buffer:
control infornation of the subtitle text World 730; [121] Text data
buffer: "World' : [122] Style data buffer: style information if
"Script3; and 123] Font data buffer: font information of

“Arial . t tHOB][ 124F0mﬁ9@b'feﬂ@niwﬁumﬂﬂoqﬁéqab§f | ayout/font renderer
222, \Aher[1@9]t PUt Ffi"B0:34:D0'@6100:15:00'"RE teRiajdt@tod i@ fdeder 097, ¢1h'ﬁhlbﬁ i e

| mage, conpri ses: 125 | erent _control da f voi.d: Text
data buffer: anaao lF‘F’ "d‘&il%&mﬁﬁ‘f‘l?“g'F Iex\‘/ﬁuﬁf’ %Qn ef‘ﬂ’?gf [ﬁﬁbﬁbﬂﬂgt a
buffer: kilt |mmnamame@nmﬂémmﬁWbﬂ373ﬂEmmhﬁas] In the second net hod
descri be ove, -su tle for t|tJe s b
appl yi ng%ﬁjf er eﬁf s??{/ n%dfi%ntgg%f ngo HB?uog 5&? %%?@Qﬁg@bﬁg Y
over | apped outpdmﬂeEﬂﬁ&mUdn@Mh@MbbsmmhﬂﬂkmﬁWbﬂﬁim]on dat a i ncl udi ng

t he Subtlﬁiﬂ '”agéﬁdhﬁbﬂépﬁ%QE?%mmﬁﬂﬁaL&QWﬂEWerated conp05|t|on

i nf or mat i on "dat transmtted reseftati on engi ne 230. A
t ext subtlli3le pr Stylesdatatyior] side lﬂ@r@h‘@ﬂgéﬁéﬂﬁé' ‘Berint2 omd {SeeptB]; prgdt

met hod. Thﬁg IS, F&ﬁahzgug}mhkgﬁg&gﬁg§§uﬂ@ugﬁ t he output subtitles
must be qui ckly ons me Ttaken to perform

decodi ng b4t he E{?B& B‘E F%QO‘#HO? ﬁZzOQjetgmﬁHquu@?P“gmqrﬁ% BEERY; ng
unit 220 and acdmpasitidd @keRation iedkidestthe biltgitle @R ESUbLEEe 720 and the subtitle text

World 730, comprises:

[115] Element control data buffer: control information 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 'Seript3'; 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 o "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, cmprises:

f125] Element mntrol data buffer: void;

[126] Text data buffer: void;

[127] Style data buffer: void; and

[128] Font data buffer: font information of 'Axial.itf".

[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 cutput subtitles must be quickly



proposition subtitles fromthe object buffer 234 to the graphic

pl aner 240. However, in this nethod, since a plurality of objects
exit, a rendering tine is obtained by adding the tinmes taken to
render the respective objects. That is, Equation 2 calcul ates the
rendering tinme. [130] Equation 2 TkTdeemdi +T startarrivadng.tonna
sitiat 7 decoding = Trendering + Tconkpositin inf rotation generation
13.61m of of Tendering =T 02.7(i) i-0 Alin2 of char Tos =rcka7(i) i-0
[ 131] The nunber _of characters, of the subtitle text which can be
stored in the B‘B‘f“é‘&?dc Boffese s8mels | i Rp ReFOTh LRz e EbiHsan the

é he sane alsl t heekt sabtifléyeroddssing uriEA20 and aﬁﬂ;BTi] Ft! éﬁ:en&ﬂpﬁtbﬁt&b@ﬁn&&‘ecar e
iagranms illustrati a_process.of..gener at “an | so t.hat. one
mge obj ect - SRk il e o s LE U Stpcuie Al Pt s

al l ocati ng a pinethad,isinge o plucadinpd objectoexit, atanderigite islabtainédby @lding the
plurality of s ' J ocrd ptic, ' ScriptT,
and ' Script 3’ g}r&%4 %ié% na ﬁ%gtﬂ%ﬂ[eé}iegﬁw%ﬂa ‘ﬁ %’n@tt‘i?lllcs)’ﬁ&&g%% jf%?d]%tﬁf)@ |%t | e

t ext renderi ngrenfesingtimieng to FI G 8A, each of the three styles uses a
front 'Arfiqh.ttf, a text color 'black', a background color 'white', a
character size '16pf, an align_nmethod 'center', an output direction
‘left-to-right-top-to-bottoni, EEABIHIN Pne- hei ght ' 40px' . As a
subtitle text reference position, 'Scriptl' has coordinates (xI, yl),
"Script2' has coordi ngt es_(92, » and £ &ript3 has coordinates
(x3, y3). As a text og;%t %@%%%?Tﬂ'f‘%ﬁfi-lb?;w‘ﬁié@ ‘left', topl,

widthl, heightl', "Script2' has left2, top2, wdth2, heightT, and
"Script3 has IetndS, topg; wi dthd; height3'.

ecoding remdering composiin  vf ormotion pederation
Mum of o0df
?:'exdm:ug = Z Tomm
i=l
Muwm of chor
Topr = z Tty
i=0
[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 composition information data for a plurality of subtitles.

[133] In FIG. 8A, styles 'Scriptl’, 'Script2', and 'Script3' are defined as style information
used for subtitle text rendering. Referring to FIG. 8A, each of the three styles uses a
font 'Anal.ttf, a text color 'black’, a background wlor '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 coordinates (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



[134] In FIG 8B, subtitle texts 810, 820, and 830 rendered using the
styles "Scriptl', "Script2', and 'Script3 are defined. Referring to
FIG 83, the subtitle text Hello 810 uses the style '"Scriptl' and is
out put from'00: 10: 00' to '00:15:00', the subtitle text 14 Subtitle
820 uses the style "Script2' and is outgput from 100:12: 00" to

'00:17: 00", and the subtitle text Wrld 830 uses the style '"Script3
and is output from'00:14:00" to '00:19:00'. Therefore, two or three
subtitle texts_are rl apped. b tvve n .00:12: 00" and ' 00: 17:00".

[135] FIG 8C Shtle 40 et BR St wﬂge&dﬂ? ﬁ@tﬁﬁ@%ﬂ@'ﬂﬁ?@&‘)@ﬁﬁﬁe@&diﬂw
FIhGS. 8A ang S&btiﬂ’efeefwbﬂ_gsmhslﬁ_ﬁeszth'SoﬁpBBanﬁh@T@tﬁﬁmeaﬁém :0utd er gf
the text subti 0ocessi ng. uni i ch i ustrtet._,nw
w1 be descr i BRISRRCHERG R bep DhhyeeisthiS <GB bisyibed Rl 020 B

| ayout/font red7Op. 222, when out put corrp03| tion i nf or mat i on

I ncl udes oid t data
buffer: ?3 ; gg'].btglfes&&%&@gﬂrbd?@@&%& i‘%%]ﬂg% dat a E%T
voi d; and [ 14OF°me¥e to/EIG 86 data storedintcaghinufionvhthe tat syblitloprpesssing ynit 220

[ 141] From Ooﬂ&c@ﬂus&atéa%e%hddvﬁmd&%%&ﬁ%ﬁﬂer 222, when out put

corrp05|t|on I nformation including an inmage in which the subtltle t ext

Hel | o 814134 r entiomeB0:0%Bhythe ?@éﬁy"f‘t@?}m‘lﬂe@ﬁ%ﬁ WREH PPt cpagositign ko
| oad control |ﬁhﬁ;{ﬁmaﬂc@mepiv&mglbﬁﬂbﬁﬁatgbenﬁ] s:Hel | o 810; [143] Text

data buf f ' He 4 e data buf : style information of
"Scriptl’ [fsrgnd [%? 59%{ lhﬁﬁa‘ﬁjﬁht’ ; font i nf ormati on of
"Arial . t 138} 146Tedtdatabufled vaid; 00' : the text layout/font renderer 222,

when out onp t f on including the subtitle text Hello
810 and @ﬁrnl g%it"daﬁgjgffe?ravt%fdg%&dl ncluding the subtitle text Subtitle

820 is rélﬂrﬂired Fant dyr buffes; fonf inforpationefréwiel. ont rol data buffer: |oad
control '[Ml‘?r mat j8h 61668 tﬁé"tmtt'li)}oﬁtlﬁ)ﬁ)ﬁnd&épﬁii knﬁeﬁggtgput composition in-

formation including an image in which the subtitle text Hello 810 is rendered,

comprises:

[142] Element control data buffer: load control information of the subtitle text Hello 810;

[143] Text data buffer; Hello";

[144] Style data buffer: style information of 'Script1"; and

[145] Font 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 Hello 810 and composition information inctuding
the subtitle text Subtitle 820 is rendered, comprises:

[147] Element wntrol data hiffer: load wontrol information of the subtitle text Subtitle
820;

[148] Text data buffer: 'Subtitle’;

[149] Style data buffer: style information of 'Seript2'; and

[150] Font data buffer: font information of 'Axjal.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 cmntrol data bufer: Ioad control information of the subtitle text World 830;

[153] Text data buffer; "World';

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



[ 148] Text data biter: '"Subtitle; [149] Style data buffer: style
information of 'Scriptr; and [150] Font data biter: font information
of "Arial.tte. [151] From'00.14.004 the text layout/font renderer
222, when output conposition information including the subtitle text
Hel | o 810, conposition information inchading the subtitle text
Subtitle 820, and conposition information including the subtitle text
Wrld 830 is rendered, conprises: [152] Elenent control data buffer:

| oad contr i nf n.of the subtit|le text World 830; [153] Text
data buf f[é%‘.] ?’g%ata ey fo "Ef’&?r@a’a‘ﬁ’t% "H'l?ﬁ'Fér: style information of

' Scri pt 3'[1561nd A&el{ '0[55;‘] 00Fahé teﬁlﬂiﬁbthlﬁnfatﬁﬁsmgf Wit 220 dded hoBdxe@it @y operation
"Arial .ttP [15 After itle processi uni t
220 does not exdéc@fegm anoué:ugg %lﬁseﬁﬁ?mf&ﬁl&]‘éf% E%&%ﬁ“&ﬂﬁ%@ﬁﬁo
subsequent subThertforet ehanges nbsubmlas wtiputtbetveer 100:1600"58d 00:19:00aze pérbrmecd

changes of SUbh ?)esemttgﬂ% é%&o@% o s G oﬁm %ﬁégngqhesqﬁﬁﬂes

performed by t ation engi ne § Cont conposition
i nformation of 'HGH@', 'Sulpsitlet; ﬁ@bwoﬂé'l Teggived fropshe nextéubutbrpaocem l@it 220.

recei ved gisag M t hepdt §Xhe 'S0HDS:00, e pRERREBSS gme D30 dedetld: the[ bripbsiddtAin-1 S
at '00:1 t he, prpﬂéent ation engi ne 230 del etes the conpqsitiagn

in- formation RAEAtSERE FOPsRigeseehiet of the suhtite Hellq' frpm the omppsitiqn byfiert ne
conposi tion bu@jmdmwdbm&%abh&sﬁtpmrﬂﬁmeasﬁpoaﬁdnﬁwrﬂuﬁﬁa@ﬂiey t he

conposition inf t, and Wr.l d a
corben g oo By EGRItRR and Mockh oo b sien, 3t b 0F ERERGhod et 250
conposi tion i nﬂmwsahe @mpasi torinfonmigion mud) Bitrody ieage afject tfehessubtitild 'Babtitle’
Subti t| f m: ' 234
and out put s onfOBRR Rl 294 ihe S Al LUTEBUER} plY ")
onto the screefmppsitien infprmatipg of he eubtitle Wiarldrprde thesereeno Alsenas Q9L 9000 the

del etes the COpBRa f aho
subtitle "World' _f rgﬁ%hgqﬁc%%gggewgn bu 1?1 hgﬁﬁ%ﬁ%ﬁ?@ﬁiﬁ&ﬁ?ﬂé&% Bﬁ]&t

buf fer 234 and¥dfsetbifly "Wodd frgm ﬁwwiﬁ%b@’ﬁ&%ﬁ@ﬁ%ﬂ@@b@@m%? hifde.
[158] In the tﬂbe&dotrmtﬁwﬁis@ﬁﬂ@éﬁtb&ﬂsa’ééﬂ/ e subt i t le image fir

rural | CyL °supb s @i BEFed e 0 pagsnfledes e Foaph e fegt 2
conposition i ngmmmﬁbgmpldmgdﬁaeget)@sm eplufatity éaﬂ:hﬂewlstslhhheg bveelgpped

and the gener aj,ah Rt 3k bofordoliti P RARIl U i LR 0 DoAY i R ifhage,

transnmitted to the preésentation engl ne
processi ng ti nendithe generated phiraliy effgerppasition fiormatien dappcardsensmified tetheiprer a

processing ti ”&nﬁﬁo@éﬁ@he@@@ &féﬁ%ﬁhﬂié [2Bcek M s HRM ekl @ hfthheSf the first

considered in th rs and second et hods since one conpositjon
i nf or mati on da'Pa e fniy, aprpeessing tiae, ghonly) oge mmRostipn ipforgatppdatadh pe d
output tinmes l@mﬁi@di‘&ﬁﬁ@ﬁ& ﬂmn@wamdtmetmada bﬁf@dnb'ﬁx)tn@hﬁﬁ@iﬁﬂﬁhﬁdﬁ&ta for

intimation data_ar ut i.n the, th od, si.nce
bach oubtit1 o § BB AR B Habng SreEinsgnbRigy f RrBbi f e,
Th?L e](‘j or ?h for plarahtybf mlrﬂposmexxinfopmimaslauara@ geharated sridmtymi mtthe?hirh imethod
met ho e wo C Y
conposition i n orrra i ggu%?{t#ﬁ?mgs SI%E %%51 Olpiugj%ai tgsda aﬁer%ﬁ)r?he
same out put stiar 2 subfifieteay procgssing atmwélﬂge tg%@ptéﬂédhwt@mepmt is,gust
be consi dered. caI@hﬁerbﬁpﬁ?éﬁi&%ﬂpJ@iﬁoﬁﬂiﬂhhﬁ’dh rﬁmﬁﬂaﬁﬁhahtycfsubnﬂes

having the same output start time are simultaneously generated and output, must be
considered. This is described by Equation 3.

[159]



16 Equation 3 Tstart - Tani Tdecodi ng Tconpositia T=T+T

decot hagrenderi ngconpositia m onnation generation wonder of
conpositioi int ontalio data Tconpositia information

gni eral i on=TCOP1) . 051d02onnation(i) M of olj mann: E T21341) i-0 M
of char Ta3.7 =Tchar(i) i-0 [160] The téme Ttaken to generate a
plurality of conposition in- onposition infonnadon generation
formation data is obtained by adding each Twhich is a conposition in-
onposition infernmadon formation generation tine (lone subtitle, al
together. The time Ttaken to Equation 3

T;zm - Tmm 2 Téewa‘ia!g + T:mmwsiﬁﬂ

T:ie{ad'ixg =T +7,

rendering composiie Inf ormation penevation

wumder of composition f crmatio dota

T

compositic  of ormationi)

T

compositioy id ovwation gexeration

Aow of cker

Tom= o T,

charii)
ia

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

@mposition infrpation generation

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

omposition inbrmation

formation generation time of one subtitle, all together, The time T odeting taken to
generate a plurality of objects by rendering a plurality of subtitles is obtained by
adding each TOBJ , Which is a rendering time of one subiitle, all together. The time Tom
taken to render one subtitle is obtained by adding each Tchar , which is a rendering time
of each character included in a relative subtitle, all together. Referring to Equation 3,
in order to simultaneously output a plurality of subtitles including a plurality of
characters, a sum of times taken to render all characters included in the subtitles,
compose the plurality of composition information data, and output the plurality of
composition information data must be less than a difference between a subtitle output
time and a subtitle processing start time of the text subtitle processing unit 220.

[161] The number of characters of the subfitle 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-
produding apparatus eonstructed with a structure supporting simultaneous output of a
plurality of womposition information data, a text subtitle and another bitmap image can
be sirnultaneously 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 iinage "TV-14'
displayed on a top-right of a screen in order to indicate a TV program for people over



rendering generate a plurality objects by rendering a plurality of
subtitles is obtained by adding each T, which is a rendering tinme
(lone subtitle, all together. The time T onomtaken to render one
subtitle is obtained by adding each Tau , which is a rendering tine
of each character included in a relatiV®e subtitle, all together.
Referring to Equation 3, in order to sinultaneously output a
plurality (subtitles |nclud|ng a plurality of characters, a sum
(tines taken to

conpose the plurg It &m s?@%ﬁﬁiﬁn Orngﬁgghﬁﬁ%$§1§§ﬁ51E5 put t he
plurality cf c@ﬁt@@@usmcemnlv AnOmRSiEM infrestion data is@ulpatente msyeea at one
difference Det iagm Bgish B bithfitiftd Ritfap shme%ﬂ@la?eg%ﬁ%ﬂ&;gﬁmg%sﬁ - Sivigle
start time of fhe text subtft océssing unit 7220 he nunber
of characters Wam&agﬁﬁﬁﬁﬁm@t@:é%ﬁnm@w%m&r@?wmﬁ he $Bpkct

]?uf f ter 2E°>4 is hhéﬂu&l?@utpmﬂa@ﬁh%z%i s::jlﬂuﬂmiiggﬂﬁ nbﬁ-sﬁﬁiﬂe%b fsagh.hat t ﬁf g he
I rs nme ne 0 aescri n I r
ot hod RSN AP el Brt et Jﬁ?‘ﬁaﬂ’aﬁ?%fm@ﬁ i st us
constructed wi tvhntahesdutpmbﬂxhﬁubmﬁqsmdamdgr mpmhtyahmding obthe pubtitled a

pl ural i ty Conp'?ﬁér%ﬂ)r% tl'?lghaig sno?&?ﬂgnﬁ (ﬁ)&lel% fn.h’lerhthg %@Fm her

bi tmap i mage can nuI aneous! Scree Dat a
conpr essed anddieappenat dedmi ansceean,Avd orly @mnonﬁdmﬂdésmw ge dapntinuoustyi antput
data, bit map- bg}ﬁgﬁle%b@gﬂ tles, and other non-subtitle bitnmap i nmages.
An image ' TV-14" displayed on a top-right (la screen in order to

i ndi cat e [¥5tv pr%ﬁraﬁapﬁw subEdppracesyieg unit 220 seuprasesandmagefor asubiifiesingp| e
ti It he non- SUbtbﬁe{@nﬁésﬁﬂtﬂfﬂaﬁbﬁﬁ?aﬁ&%t w%dﬂu%nﬁﬂ&%mﬁﬁfﬁonﬁﬁbﬁﬂﬁon ﬁétf]ﬁﬁ
only one conpogition inforna ais o nto a scr one
tine, a region BPW"BBP’EG"PFQ‘!?‘Q B"E‘B'E)tttf"{)’?“gmi"hgaﬁoﬁ“@%‘g 8515
outputting a nmmedwhmbhmﬂaﬂéhhpapmgﬂeaﬂ&dmmws&bm ﬂalsnmenbultpm
conposition | eré%ljellgg li)sg g%r lurght?(f%Ilntgs eoélilj? canq)% sbm
subtitle and the NoR-SUBLItT & Dif map” 1 mag ccor |ngly, wena
user turns an tampelvOntbutm!lbm&creesas:deﬁcrdxdlwheﬁwdw&odd&éspmﬁntvvant

the output if §{&xeH %Hehk&?sub%&%?{éife[:te& fi3fead Gditha g?&%ﬂb&"ﬂnighé &%gpn

subtitles. Therefore, since su data Is not transmtt

obj ect buffer,the h@n%ﬁkbpﬂ%é%wmpgawrmwl@ﬂ@é\%‘éﬁr@wb@ -
Figmsu\t/)\lth Itltehbm% t ; tl%&eﬂtshﬁﬁﬂl@yanme@ufpmﬁg r&xﬁp&sitmanﬁﬁfrﬁﬁﬁbn
en e ex u i e rrocessi n generat es, .an | ge
fior a subtitl@n a@reﬁz* 4ort SRR PTONOE RHL 20n oS i PR taae SHIE B Bt <
t he conpositi owthermbmrsﬁmﬂbbmnetahmgésmahbeslmuhmeaﬁs@td:mteﬂgmﬁaﬂ in

order t O il put b’h{% SR Jent?dn %Eﬁ@ﬁ'}n a gen '#Plé“;ﬁéﬁsg a)m %te&' H)F}Plfxgmgg

a non-su Ie ap | mage rec |n an
out put . Ther ef @pregraiorfram & amumgaaéawe IpbdmaJ in¢lyding but unqinmtemtmtorage

information d %EHH@Q%%H AN

described in the tﬁgrgﬁn dti se p mvg?\]tg (ﬁﬁé% Q%Xt?pes
subtitles are %ehoptlyreadibipyedia (@m%ﬁtﬂ é%dcmg'@gesexcept
t[le bi t map Eub(uaﬁmt §s1dﬂbv€ﬂtﬁ9&§drﬁdtpmhéﬁgf3§[éﬁmv{rdnﬂﬁh maﬁw@i@&t & died agfd AV
stream can be conti nu an e te subtitles can

out put usi ng cBMW8 B‘ﬁmﬂ@%ﬂ?@}ﬂﬁﬁ% ‘a@n%%{eé@ TQgTRM (g i F?deqde
proces EI ng I un |b meraaﬁ)r chiistilg 4 mynbehd cﬂr@iﬁersydﬁmidmlﬁﬁctadlﬁahfm&mtmﬁweﬂ’ect
non-subtitle es ¢ aneous out put, ont o
Coren | 166 iibRed BRdssng Aha e Gicted BRERHR. oaizhfitas Sl BE
gener al - pur posmbﬂmugt@rprésyntnmmqmgn@ hereagjlyaleuiicted oy @rogrammers in the art

conput er - r ead I t not limted to storage nedi a
such as ma ne?‘lgi(]:l@%?iggage e ﬁo“ StwRAM; fl oppy di sks, magnetic

tapes, efl¥07), ophithaseh yfqvw@taﬁwnwéﬂtha plegmt mmnonlbwmsbeeu@wp andind
carrier waves deds&rfRE T w&i10Be %?Jaa&b SY tHBEees!mieh in tEQ &t Bfati‘&ﬁﬂées nfay 88 da8d

may be enbodi ed as.a conput er-readab di um having a
in these embodiments without departmg from the prindples and spirit of the invention,

3.."_‘.

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



Clains 1. An information storage nedium conprising: audio-visual
(AV) data and a text subtitle file (100) including, first text
subtitle data (810) and first style information (Scriptl) which
corresponds to the first text subtitlg data (810) and designates an
output formof the first text subtitl 8 dat a (810); and second text
subtitle data (820) and second style information (Script2) which
corresponds to the second text subt bH"ensdata (820) and desi gnates an
output form of the second text subtitle data (820); the first style
information (120, Scriptl) conprises position information of a first

region iH %i.c‘h thﬁ fl{’?zt text.subtitle data (110, 810) is output;
the secorld”St'JEMFRPDP ?Q%We(jWﬁﬂnﬂ?”séQﬂmri ses position infornation
of a second rggur@,miané%ﬁwaatat&adQ@eﬁtlsusﬁt_[émgl(m)!iﬁcmbingh the second
text subtitle data (82 ut, wherein the first text subtitle

t ,
Horn 120 | 1675t tortonbtladaio @t Dhais et Eiviesitormaion (EotRt YBIoh | i e
ata (11 . . . . i m
of the i1t sbLlilihe iA8 S B Butal b, Al dbGaties bosiibir | ©

text, and information poin I'rst r I'on
(Scriptl); théreecfohd firebtextsuibtitle Hatad@18);(@htlo, 820) conpri ses second

subtitle text, an t put, .st a i of, the second_ subtitle text, an
output end i iecond Eslisirte iahe sesord SHAG AAAR SoHPRo: nt i ng
to the secondwsich @ridﬁg@haatdmée%hanéﬂ)suw@é gata (826) Ahd gbsiyhAtes
subtitle data (110, 810) and the second text subtitle data (110, 820)

have out put p@aRicsérut feran phihe sppond dextespiie dota (828t tines and end
ti ~ whi ch ) ; At i :

| ocat] ons on SsERYRIMERBIORT PATIGLAH) oRfbrs pdbitBh iffbirh icior

i nformation (fxstirggion irawdichitbe fieat dext ssibtilledataf(dd 6p81M®rs pSput;pt 2) . 2.

A reproduci ng,appar at,u 2 usi ng. an. d.nformation storage nedi
conpr1 sing. adliEegDAtvip AT AT e eRloTetn BPefbR At 8
conprising: 38cohd @glorsditierdnt o Piedireizigitg inmwHich $i209ecohd déixtistibtitle
arranged to read the text subtitle file (100) including first text
subtitle dat ad@tBi@20BBAUY, rst style information (120, Script1)

whi ch cogeefqnds to the first text subtitle data (110, 810) and
designates an output formof the first text subtitle data (110, 810),
second t & firstitsxt sulelitieadata (11@,81820pmprises Sest gubtitist ek anrdudputestarbn

| g . p . :
(110, s20eafind B suERie BE Ul Subh oraFunEe? e MELbudie el a3 7,
dat a (1linfoB24tjon gointing tocthe it stretyle iirforrsatore(@eripetdj um  wherein the

(1St RS L uCI20 (SB BMGROTRE 2S5BSk o T o el o
out put;  start time of the second subtitle text, an output end time of the second subtitle
text, and information pointing to the second style information (Script2)
wherein
the first text subtitle data (110, 810) and the second text subtitle data (110, 820)
have output periods, defined by the respective start times and end times, which
overlap and are determined to be output at different locations on a screen
simultaneously using the first style information (Script1) and the second style

information (Script2).

2. A reproducing apparatus (220) using an information storage medium

comprisirig audio-visual (AV) data and a text subtitle file (100), comprising:



the second style information (Script2) conprises position information
of a second region different to the first region in which the second
text subtitle data (820) is output; wherein the first text subtitle
data (110, 810) conprises first subtit]l]e text, an output start tine

of the first subtitle text, an outputlgend time of the first subtitle

text, and information pointing to the first style information
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wherein

the first style information (120, Script1) comprises position information of a first

region in which the first text subtitle data (110, 810) is output;

the second style information (Script2) comprises position information of a second

region different to the first region in which the second text subtitle data (820) is

output;

wherein

the first text subtitle data (110, 810) comprises first subtitle text, an output start

time of the first subtitle text, an output end time of the first subfitle text, and

information pointing to the first style information (Script1);

the second text subtitle data (110, 820) comprises second subtitle text, an output

start time of the second subtitle text, an output end time of the second subtitle

text, and information pointing to the second style information (Script2);

and wherein

the text subtitle processing unit (220) is arranged to decode the first style

information (120, Script1), the second style information (120, Script2), the first

text subtitle data, and the second text subtitie data, and to display the first subtitle

text and the second subititle text at different locations on a screen simultaneously

if the first text subtitle data (110, 810) and the second text subtitle data (110, 820)

have output periods, defined by the respective start and end times, which overlap

using the first style information and the second style information.



