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required by a specific application, the number of units of the subtitle data, which can
be included in a multiplexed main stream, is limited. In particular, when multi-lingual
subtitles are provided, problems relating to a limited number of units of subtitle data
may occur.

[4] Also, due to the bitmap-based image, production of the subtitle data and edition of
the produced subtitle data are very difficult. This is because such subtitle data is
multiplexed with other data streams such as video, audio and interactive graphics
streams, Moreover, an output style of the subtitle data cannot be changed in a variety
of ways easily, that is, to change one output style into another output style of the
subtitle data.

Technical Solution

[3] According to aspects, the present invention advantageously provides a storage
medium in which text-based subtitle data including style information is recorded, and a
reproducing apparatus and method for reproducing text-based subtitle data including
style information recorded on such a storage medium.
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[14] FIG. 8 111ustrates an example data structure of text-based subtitle data to which a

reproducing apparatus can apply predetermined style information according to another
embodiment of the present invention; and

[15] FIG. 9 is a flowchart illustrating a process of reproducing text-based subtitle data
including style information according to an embodiment of the present invention.
Best Mode
[16] According to an aspect of the present invention, a storage medium comprises:

multimedia image data; and text-based subtitle data for displaying subtitles on an
image based on the multimedia image dala, wherein the text-based subtitle data
includes dialog information indicating subtitle contents to be displayed on the image,
style information indicating an output style of the dialog information, and partial style
information indicaling an output style applied to a portion of the dialog information.



information indicating an output style applied to a portion of the
dialog information. 3 WD 2005/079171 PET/ KR2005/ 000463 [17] The
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[22] Accordmg to another aspect of the present invention, a method of reproducing

multimedia image data and text-based subtitle data recorded on a storage medium for
displaying subtitles on an image based on the multimedia image data, comprises:
reading dialog information indicating subtitle contents to be displayed on the image,
style information indicating an output style of the dialog information, and partial style
information indicating an output style applied to a portion of the dialog information;
converting the dialog information to a bitmap image to which the style and partial style
are applied based on the style information and the partial style information; and
outputting the converted bitmap image according to output time information included
in the dialog information.



are applied based on the style information and the partial style
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limnited. As a result, subtitles or captions can be provided using a plurality of
languages. Moreover, it is convenient to produce and edit the text-based subtitle data
120.
[28] Turning now to FIG. 2, a block diagram of a reproducing apparatus {or reproducing
text-based subtitle data recorded on a storage medium according to an embodiment of
the present invention is illustrated. As shown in FIG. 2, the reproducing apparatus 200,
also known as a playback device, comprises a presentation graphics decoder 220,
which can decode and reproduce all text-based subtitle data 120 and/or bitmap-based
subtitle data 216, as an output, via a graphics plane 232 and a color look-up table
(CLUT) 234.
[29] The presentation graphics decoder 220 includes a font buffer 221 to store font data
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can be i3l uded Raferrihg ta BiKt. 3bthe ek t-badetl subitisle daftad 20 2@ludes style sheet information

310 and dialog information 320. A plurality of units of style sheet information 310
and/or dialog information 320 can be included in the text-based subtitle data 120.

[34] For example, the style sheet information 310 includes a plurality of units of style in-
formation 312 indicating how to output text information on the screen. The style in-
formation 312 includes information on an output style such as area information
indicating an output area of subtitles to be displayed on the screen, position in-
formation indicating a position of text subtitles within the output area, color in-
formation indicating a background color, and font information for designating a font
type and a font size to be applied to the text subtitles etc.
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subtitle data 120 nal style sheet information 312 to be
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until the speéCH™&Hing tine. [38] FIGS. 4A and 4B are exanpl es of
resul ts B8] r epr ddGSI 4y and4B atsaseniples bl desulis ofl speoducing text-based subtitle data

having the data structure shown in FIG. 3.

[39] Referring to FIG. 4A, the text subtitle processor 224 of the reproducing apparatus
200, as shown in FIG. 2, reads style information 412, which is directed by reference
style information 422 among a plurality of units of style information included in style
sheet information 410, selected based on the reference style information 422 included
in dialog information 420 to be reproduced in operation (1). The text subtitle processor
224 then converts text information 424 to a bitmap image by applying the read style in-
formation 412 to the text information 424, and outputs the converted bitmap image.
The reproducing image result 430 is shown on the right of FIG. 4A. That is, when a



havi ng the data structure shown in FIG 3. [39] Referring to FIG 4A
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information tQnec.PRAL kkdt inforkddBol Sintde@klected. The selected style sheet information is
applied to all of dialog information unless a style change request is generated by the
user.

[42] However, in a case where the manufacturer has produced a plurality of units of style
sheet information and the user can select one of a plurality of styles, that is, in a case
where the style change request is generated by the user, a problern may be generated.
When the style change request is generated by the user, new style information included
in new style sheet information is applied due to reference style information included in
subsequently output dialog information. However, if the newly applied style in-



reproduction of the text-based subtitle data 120 with reference to
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and relative color information. In addition, the in-line style information 610 may also

include information such as thickness and italics.

[47] As described in connection with FIG. 6, since style sheet information includes only
information on the size of the font and a color, an emphasis effect on the font type, the
thickness, and the italics can be maintained even if the style sheet information is
changed to new style sheet information by the user. However, in a case of the size of
the font and the color, the problem described in FIG. 5 can be generated, Therefore, it
is preferable that the in-line style information 610 includes relative font size in-
formation and relative color information so that relative values are applied based on
currently applied font size and color values of basic style information without using



based subtitle data for resolving the problemillustrated in FIG 5
according to an enbodinent of the present invention. Referring to
FIG 6, in-line st Ie information 610 of the text-based subtitle
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RALE ST e e e S DT T
on the basi c stl{lwathimspect to information on an area and position in which the portion of the text
information is displayed, and can include font type, font size, and color information as
rendering information to be used for emphasizing the portion of the text information.
[33] As another example embodiment of the present invention, separately from the fact
that the manufacturer defines style information to be applied to text information, the
reproducing apparatus (or playback device), as shown, for example, in FIG. 2, for re-
producing text-based subtitle data including style information recorded on a storage
medium may set the style information to be applied to the text information at will. That
is, a basic attribute follows style information included in the text-based subtitle data
described above, and a portion of the style information, such as a font type, a font size,



formation 712. Accordingly, even if the style sheet information 710
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the prsorded ona storage mediumn and an example reproducing apparatus, shown in FIG.
2. FIG. 9 is a flowchart illustrating a process of reproducing text-based subtitle data
including style information according to an embodiment of the present invention.

[58] Referring to FIG. 9, text-based subtitle data 120 including dialog information, style
sheet information, and in-line style information, as shown, for example, in FIG. 3, or
FIG. 7, is read from a storage medium in operation 910. In operation 920, style in-
formation is applied to a subtitle text included in the dialog information, the in-line
style information is applied to a portion of the subtitle text, and the subtitle text is
converted to a bitmap image. The converted bitmap image is output based on time in-



determ ned style information to be applied to all of style
information included in the text-basedisubtitle data 120 can be
det er m ned storing the information 830 separately from st

sheet i nf o?”r?é”l’%‘f‘?s’gio as shown in operation (1) of FI GP‘E?T/KRF@@““M“
whether to permt the predetermned style information to be applied
to only specific style informati on can he determ ned by stori ng t he
i nfor mati on 830rMAion @8 WhichA speeh (PHEAPUGRYS QUIBHAR A SSTRETGCRAYISEH PRy o8
shown i n oper ajptarof 230.of FIG 8. [57] A nethod of reprodu0| ng

t ext - bas subt i t c

descri be@gl)ased %Jn&gt%ﬁj&%goﬁ éhg?l rf %) "zé ¥hec‘frescmol ?&Emgfﬂ d‘[:?n g %ousﬁ’l?tr Vl?es 2
data recor deét%agean@iiwag@hﬁﬂﬁﬁrhwuéhﬂ@d@ampbdme @robealel egunits of style

apparatus, s hQM%nhﬂ;dﬁ' lﬁecoraed Iih@ﬁa raarb@cﬁagfabgmmgﬁﬁd m&hé@%@wrn@cﬁthm
process of rep ncl.ud

t ext
P ormat i on adUBs RE7ee SN ERBotm R i Felied abfi e el dubitie s
Referring to Fu@begol ungx bt dubtteldgabis 4 feeuld attditie 20taicar baicisiig pwideded gnd
information, shyle an§ Q?Sﬁtpﬁtr%g?é oehi Qﬂaﬂti@%gta 'géh bd Jh‘ﬁng‘édﬁh & vhildeP bBLysON.
2

as shown, for iIs read froma storage
medi um i n operl\z?rFBYFrgalWe‘“F’rF‘ &R B&HIIQJZIG orddr { @nphisize g PAReR 8hihE s
applied to a $ubmlesje text included in the dialog information, the
in-line Btyle i

toxt . arifl e sUBnE F%% Srhee ARt HletfiyfeRRh P Racte &“ﬁegf*béelqéh@f
converted bit EQEAHRAE Ga8 b iipplamenad azcaaral-pyeedigitgl anl\ms beyeots e

PCT/ KR2005/ 00%@5’3&1{1&)&5@ a aﬁnmerw@ad@hle ancBRRE Hxafhples 6AME b@tﬂbutbx&eﬁdbl@u'[

to a screen far Vi S rat 30,
described fr or%leidﬁénfnoruadegmrgn 'S %dera %E @RI[’ ?18}?1py %g‘g 1?"3%8‘8’&3%‘})
provi des a st@tl@@ééemwmgjmdiaﬁengBI‘R(B%stDwsmuc k@it $todage vhadia such as

including a plkak wayesqé gualaﬁs@m@{msﬁlwugh tﬂeﬁfl@fﬂé’ﬁt Tl%rbo‘xrﬁaufe%;&ﬂﬂﬁéjme&ﬂﬁ
a reprodu0|ng erero btitles can

RGN MO RSO R M
num_)er of uni treadable sodx is sloecddkat @xccA:dan pdstitufedSedhidnt | e dat a can be
easily g{?@puced vehik th%@'h%?@bee?xnl‘ﬂlsﬁ-gte&’Hﬁ@&%céﬁeﬁ'vﬂaa@ﬁre%@&@@&ttb% exdaha

can be ange ILn_a variet H carn
be applied in¢gibagments %Hﬁ?&%ﬁeﬁﬁnéﬂw&lﬂ BHl‘ﬁuqdﬁ@tooébbﬂ}iqs?% edigdje art
Exanpl e enbodianeas ecinfoldgyelepelessahit vaniwerdhhoges addimadisioatad iyl Hetreile add
conputer pr 0%&1%1ef’?1? qm& o sﬁ’t%nH?EH f%P?l@ﬁl%{s kh’ére%?&ﬁﬁ@lt dgﬁﬁn%%%lﬁ e spirit
conputers t hat 'execu usi ng

medi um Exanpla@d S@tpepﬁ@G@Mt@fenh@a%wenomlmﬁ ngchamederta gérex the

st or age medi g téaRhidhgs of eWbrehdn® Biv¥ntilingk & pafirtidr fivaken whdut )Jepartﬁigtﬂ‘dh@hle
recor |ng nedl a

s earr Yer vt Trdeas. FOR R, S Rconihfeckend RIS R B s TR gEHET
conmput er read atdydernsidizerhes lpag antofuetse signgls prcegoedbddirseomietreftackoptimum

coupl ed conputrgdordiis t&ichs. Th Iaa&n&h e BARM sBhtitlc' RAAAR hRo 606 gfred
stored and exeg te

been il ustrath ]d'lagég%"l‘q[%‘ E“e‘%}qnﬁ Eg@ gsg%gflde'gﬁhpmcaﬁ 3 h&%‘g‘?‘g‘? asa

chipset having firmware, or alternatively, a general or special purposed computer

programmed to perform the methods as described with reference to FIG, 2 and FIG. 9,
Accordingly, it is intended, therefore, that the present invention not be limited to the
various example embodiments disclosed, but that the present invention includes all em-
bodiments falling within the scope of the appended claims
Industrial Applicability

[62] The present invention applies to a storage medium in which text-based subtitle data
including style information is recorded, and a reproducing apparatus and method for
reproducing text-based subtitle data including style information recorded on such a
storage medium.



enbodi ments of the present invention, it will be understood by those
skilled in the art and as technol ogy devel ops that various changes
and nodification may be made, and equivalents may be substituted for
el enents thereof without departing fromthe spirit and scope of the
present invention. Many nodifications I3ay be nmade to adapt the
teachings of the present invention to a particular situation wthout
departing fromthe scope thereof. For exanple, nmany conputer

readabl e nedi a or data storage devi c,(éléimﬁay be utilized, as long as
ref erencegﬁli ?na s _are recorded thereon to reflect optinmum recording
condi ti ons" "2t “f48rt °on, text-based subtitle data can al so be

conf i gur ed. A giofdgemesdidny c@gpigdtgwn in FIG 3 or FIG 7. Sinmilarly, the
CPU can be nplenented as a chipset having fi raware, or
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per f or m t g, FRENGUSiIRWaBG8CA S PMIbRIEEILIERES bRl bPthem@AhelihG  ©-
Accordingly, It is Intended, therefore, that the present 1nvention
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subtitle data. jncluding style information. s recorded, and a

r epr oduci &'@fc’& FraEHRa, W’Wé@# Aeyde pEprmatndigatine g QUi -S‘wg’s@ah%chm tle
data incl yehipgopthkligldh&ShBlidpn recorded on such a storage medium
12 dains Wuat is clained is: 1. A storage nedi um conpri sing:
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subtitles, on i ' ' ta. _wharejn
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subtitl e infeniadon seghalitpethe tiselvdiea dheomxtififormatoges ostbyd te aisofeert ot | on

i ndi cating an outpﬁt.st le of the dialog information, and parti al
style inf Y594 8PSt i ng an output style applied to a portion of

the di al og THafsQIriEd h@lumas cihiifedShRIA0e, Wi Thestyk!iffo MRt dnNnQLdds Rrch,
wherein the dialog information includes text i r]%,o_r mation indicating
t he subt i Bfemabar eicstipga pesidmsy vdyddthe fext idormatigeis dispdpyed e the image
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cl ai ned i f Bleatarng:, medienek nlaithel istcldie 3i whaeimahe ert-based adeisle dnma
information i.ndicating a.pesjtion at.which the text information is
di spl ay ed5HIPT IFEGE Wil SRR PR I PR H GOHE M pe,
si ze, col ednsistifi 6KkNGERlitPEChnst ¥ @yRinfofnMshput font. 4. The storage
nmediumas clainmed in ¢claim3, wherein the text-based subtitle data
5. The storage medium as claimed in claim 3, wherein the partial style information is
output style information for emphasizing and displaying a portion of the text information,
and has relative values with respect to the font size and/or the font color included in the
style information.
6. The storage medium as claimed in claim 1, wherein the partial style information is
included in the dialog information, or stored separately from the dialog information in
which reference information of the partial style information is included.
7. The storage medium as claimed in claim 3, wherein the text-based subtitle data

mcludes, in addition to the style information, information on whether to include

predetermined style information defined by a manufacturer of the storage medium.



i ncludes at |east one unit of style sheet information that is an
out put style group consisting of a plurality of units of style
information. 5. The storage nediumas clainmed in claim3, wherein the
partial style information is output style information for
enphasi zi ng and di splaying a portion df3 the text information, and
has relative values with respect to the font size and/or the font
color included in the style information. 6. The storage nedi um as
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i o mat i S FRYTEL SnftodhB 7 e W01 BBk ane BiaP AL ifgn il
di al og i nfherdi@dd mfornfatiomtd benvieexbpliddaafem sttt tb albémdpinage ant ceputake

t he storage ne%iunl and a controller unit arranged to read the style
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to apply bRehelppshatis ¥b Elainidah BRih @NwAAENRAE kR istbith&ich iR PN to
the dialog information, to convert applied information to a bitmap
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information is displayed on the image and font information regarding
t he type, ans gt infesmation regardingdia typarfirestojore thigknass, angtsiile of anqutput fant.
The appar L 1 21 , i F = . itle
data | pol faseapréip@ BFtlaitash Bif b Adtet el EbrRPaRE ik b
an out put lesttypheugit ofigyle shsat stfommtiof that isphwugiut stylegfoupnionsistdfg aftay| e
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has relative values with respect to the font size and/or the font
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has relative values with respect to the font size and/or the font color included in the style
information.

13. The apparatus as claimed in claim 8, wherein the partial style information is included
in the dialog information, or alternatively, stored separately from the dialog information
in which reference information of the partial style information is included.

14. The apparatus as claimed in claim 8, wherein the text-based subtitle data further
includes information on whether to include predetermined style information defined by a

manufacturer of the storage medium.



13. The apparatus as clainmed in claim8, wherein the partial style
information is included in the dialog information, or alternatively,
stored separately fromthe dialog information in which reference
information of the partial style information is included. 14. The
apparatus as clainmed in claim8, where€li4n the text-based subtitle data
further includes information on whether to include predeterm ned
style inf tion defi by .a manufacturer, of the storage nedium
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i ncludes area information indicating a position at which the text
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19. The computer readable medium as claimed in claim 15, wherein the partial style
information is output style information for emphasizing and displaying a portion of the
text information, and has relative values with respect to the font size and/or the font color
included in the style information.

20. The computer readable medium as claimed in claim 15, wherein the partial style
information 1s included in the dialog information, or alternatively, stored separately from
the dialog information in which reference information of the partial style information is

included.



21. The conputer readable mediumas clainmed in claim215, wherein the
text-based subtitle data further includes information on whether to
i nclude pre-determned style information defined by a manufacturer
of the storage nmedium 22. A presentation graphics decoder,
conprising: a buffer unit to store text-based subtitle data retrieved
froma storage nedium including style information indicating an

output style of dialog information representing subtjitle contents to
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style inf i rnti al l e inf.ormation to the dialog
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the text information is output to a screen and displayed on the
i mge, anéylsieplsdionrmpertiangidhg dirlos memamionaidudes area information
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graphics decoder. as clained in claim.22, wherein.the partial style
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di spl ayi nghe@oR@ich @Rm@p ihf}e. text information, and has relative
values with respect to the font size and/or the font color_ included

in the styd-dhepresepratiorographierrocedar atelaiarcd in alaim d2.avharey thatidegmt i on,
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of the stpfagRtibRdidititing a position at which the text information is displayed on the image
and font information regarding the type, size, color, thickness, and style of an output font.
24. The presentation graphics decoder as claimed in claim 22, wherein the partial style
information is output style information for emphasizing and displaying a portion of the
text information, and has relative values with respect to the font size and/or the font color
included in the style information, and is included in the dialog information, or stored
separately from the dialog information in which reference information of the partial style
information is included.
25. The presentation graphics decoder as claimed in claim 22, wherein the text-based
subtitle data further includes information on whether to include pre-determined style

information defined by a manufacturer of the storage medium.



