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THEREOF Technical Field [1] The present invention relates to
reproduction of a nultinmedia imge, and nore par- ticularly, to a
storage nmedium for recording text-based subtitle data including style
I nformati on, and a reproduci ng apparatus and nethod for reproducing
text-based subtitle data including style information recorded on the
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[1] The present invention relates to reproduction of a multimedia image, and more par-

ticularly, to a storage medium for recording text-based subtitle data including style in-
formation, and a reproducing apparatus and method for reproducing text-based subtitle
data including style information recorded on the storage medium.
Background Art

2] Recently, a video stream, an audio stream, a presentation graphics stream for
providing subtitle data, and an interactive graphics stream for providing buttons or
menus to interact with a user are multiplexed in a moving picture main stream (also
known as an audio-visual 'AV' data stream) recorded on a storage medium for
providing a high definition (HD) multimedia image having high image quality. In
particular, the presentation graphics stream for providing subtitle data also provides a
bitmap-based image in order to display subtitles or captions on an image.
Disclosure of Invention

Technical Problem

[3] However, bitmap-based subtitle data has a large size and is multiplexed with other
data streams. As a result, in order to guarantee a maximum bit transmission rate
required by a specific applicaticn, 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

[5] 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.



Techni cal Problem [3] However, bitmap-based subtitle data has a | arge
size and is nultiplexed wwth other data streans. As a result, in
order to guarantee a maximumbit transm ssion rate required by a
specific application, the nunber of units of the subtitle data, which
can be included in a nultiplexed main stream is limted. In
particular, when nulti-lingual subtitles are provided, problens
relating to a limted nunber of units of subtitle data may occur. [4]
Al so, due to the bitmap-based i mage, production of the subtitle data
and edition of the produced subtitle data are very difficult. This is
because such subtitle data is mul tAdiaptageous Effectsher data streans

such as pdeo, ‘Tﬁg i séHe ?hvbﬁﬁoﬂ ra@%'ta\é@oﬁfy%?ﬁulﬁé a%lt.ogagé RdiulD {n‘%&ia{ texg n

out put s subtitle data Ca e In a vari

vvayg easi |yy, ?’Pﬁ&fi etéﬂﬂctdﬁ fal ng@%aoﬂlér f H*Eltss°§9%¢ qlfﬁf%aﬂgﬂ&rﬁ@rdeéu%ﬁ@t
style of the seisoduring appdraus and miethodribaxefen sehBidt edititled Gh bd pevidedmant

I nvention adVgﬁﬁﬁﬁ?@ﬂ%@ﬁagé's%{hgﬁt%eﬁigﬁﬁﬁ{e@ thE R Fof hlﬂts\e@%ﬁ)lﬂtle ?ata As

t ext - based su ur.a nlts 0

tit |t
i nformation i &S oﬁug%tﬁf SF@BY B@ﬁ&‘?"ﬂ@n‘?ﬂfﬂvﬁ&ﬁﬁ%ﬂ awautﬁ@ﬂerﬁdhc
t her ef or, suchulititatdageht bet ¢hasgedama b@iepyr afw aye.dViomosar, plspeci] style cad be

| anguages Wi t hguiteq Hebiagk thefbhRthe b Qoltids ﬁﬂ&@@@ﬁu@é units of subtitle
data. As a result, subtltlﬁbdatg 2gn o ghly produced and edited,

and an out put styI e of the subtllqeécrdﬁ"tl%"e rgEingianged in a variety
of ways.[7Mor eovelIG. hilkpieaésadn cxhnyple daasmberappd t&id siréing irthelick ©

enphasi ze a PQfbidRi %‘% eﬁ%ﬁ%& %&?ext-ﬁ%%éﬂdbﬁﬁ & %éargé@t ré&&?edﬂaz]a

FIG 1 illustrates an e ta structure eam I n
which a nul ti Fﬁ@&ﬁgameﬁ&abacpgrd@ﬂ&@eﬂnb%nf @&tbc Hﬁ%eétjmﬁf%‘?’i"t |l e data
separ at By r ecorRI6d2 &ra Hocktdiapaage of enchix arApla Cepdsdibing apraraan aecdbding et  of

the present i QYEMim@RY of the present invention;

9] FIG. 3 illustrates an example data structure of text-based subtitle data according to
an embodiment of the present invention;

[10] FIGS. 4A and 4B are examples of results of reproducing text-based subtitle data
having the data structure shown in FIG. 3;

[11] FIG. 5 illustrates a problem which can be generated when text-based subtitle data
having the data structure shown in FIG. 3 is reproduced;

[12] FIG. 6 illustrates an example in-line style information to be incorporated into text-
based subtitle data for resolving the problem illustrated in FIG. 5 according to an
embodiment of the present invention;

[13] FIG. 7 illustrates an example data structure of text-based subtitle data incorporating
in-line style information according to an embodiment of the present invention;

[14] FIG. 8 illustrates 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 data, 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 indicating an output style applied to a portion of the dialog information,



[8] FIG 2 is a block diagram of an exanpl e reproduci ng apparat us
according to an enbodi nent of the present invention; [9] FIG 3
Illustrates an exanple data structure of text-based subtitle data
according to an enbodi nent of the present invention; [10] FIGS. 4A
and 4B are exanples of results of reprgduci ng text-based subtitle
data having the data structure shown in FIG 3; [11]] FIG 5
illustrates a probl em which can be generated when text-based subtitle
data having the data structure shown in FIG 3 is reproduced; [12]
FIG 6 illustrates an exanple in-line style information to be
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information on whether to include predetermined style information defined by a man-
ufacturer of the storage medium.

[21] According to another aspect of the present invention, an apparatus is provided for
reproducing multimedia image data and text-based subtitle data separately recorded on
a storage medium for displaying subtitles on an image based on the multimedia image
data. Such an apparatus comprises: a buffer unit for storing style information
indicating an output style of dialog information, which is subtitle contents to be
displayed on the image, and partial style information indicating an output style applied
to a portion of the dialog information; and a text subtitle processing unit for reading the
style information and the partial style information from the buffer unit, for applying the
read style information and partial style information to the dialog information, for
converting the applied information to a bitmap image, and for outputting the converted
bitmap image.

[22] According 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,



3 [17] The dialog information may include text information regarding
the subtitle contents to be displayed on the imge, and tine
information regarding the tine when the text information is output to
a screen and displayed on the image. [18] The style information nmay
include area information indicating a position at which the text
information is output on the imge and font information regarding the
type, size, color, thickness, and style of an output font. The
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[28] Turning now to FIG. 2, a block diagram of a reproducing apparatus for 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



[24] Hereinafter, the present invention will now be described nore
fully with reference to the acconpanyi ng drawi ngs, in which exanple
enbodi nents of the invention are shown. [25] FIG 1 illustrates a
data structure of a main stream 110, in which a nultimedia inage is
encoded, and text-based subtitle data 120 separately recorded from
the main stream 110 on a storage nedi um 130, such as a digital
versatile disc (DVD) according to an enbodi nent of the present
invention. The main stream 110 and the text-based subtitle data 120
can be obtai ned, separately or collectively, fromone or nore sources
or data gener dtoor &e tdxRBiseRafbeitle datg 120 alebdad dita buffer 222 xd stiva detd fromiitherd e
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[31] In a case of the text-based subtitle data 120, the text subtitle
processor 224 converts dialog information of a text to bitmap
graphics by referring to font data stored in a font buffer 221 and
applying style information to be described |ater, and stores the
converted bitmap graphics in the object buffer 227. A so, the text
subtitle processor 224 transmts control information, such as output
time information, to the conposition buffer 226. Remai ni ng procedures
of processing bitrrap-converted subtitles are the same as in the case
of the bitmap-based subtitle data 216. [32] A detailed structure of
the textBbhsed diibdialdganigamaiion3@0 insludes textpinfotation toliel disptayed trethe screen
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[52] The in-line style information 714 follows an attribute of the
basic style information 712 wth respect to information on an area
and position in which the portion of the text information is
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LA nor'[517f ansi t O gth groducmg tcxt—base%ni?butle dat% including style information will
now be described based on an example data structure of text-based subtitle data
recorded on a storage medium 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-



t ext-based subtitle data for-providing subtitle conprising a style
set and dialog information, the style set conprising a plurality of
style information, the style information conprising: area information
i ndicating an output area of the subtitles; and font information for
designating a font type and a font size, .and the dialog information
conprising: text information conprising subtitle contents;

reference style information indicating one style information, of the
plurality of style information, to be applied to the subtitle

contents included in the dialog informtjon; partial style
i nformation t dOBRAIGP BN WBishtaDeECh (T cRIBIPNLI otipat 18 giserren far £ visab AisRlay, in
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number of units of subtitle data. As a result, subtitle data can be easily produced and
edited, and an output style of the subtitle data can be changed in a variety of ways.
Moreover, a special style can be applied in order to emphasize a portion of the
subtitles.

[60] Example embodiments of the present invention can also be written as computer
programs and can be implemented in general-use digital computers that execute the
programs using a computer readable medium. Examples of the computer readable
medium include magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.),
optical recording media (e.g., CD-ROMs, DVDs, etc.), and storage media such as
carrier waves (e.g., transmission through the Internet). The computer readable medium
can also be distributed over network coupled computer systems so that the computer
readable code is stored and executed in a distributed fashion.

[61] While there have been illustrated and described what are considered to be example
embodiments of the present invention, it will be understood by those skilled in the art
and as technology develops that various changes and modification may be made, and
equivalents may be substituted for elements thereof without departing from the spirit
and scope of the present invention. Many modifications may be made to adapt the
teachings of the present invention to a particular situation without departing from the
scope thereof. For example, many computer readable media or data storage devices
may be utilized, as long as reference signals are recorded thereon to reflect optimum
recording conditions. In addition, text-based subtitle data can also be configured
differently as shown in FIG. 3 or FIG. 7. Similarly, the CPU can be implemented as a
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.



3. An apparatus for reproducing nultinedia inmge data and text-based
subtitle data recorded on a storage rnRdi um the apparatus conpri sing:
a reading unit configured to read text-based subtitle data conprising
a style set and dialog information, the style set conprising a
plurality of style information, t&dAlMBe information conprising:
area information indicating an output area of the subtitles; and font
I nformati on foynhgascom@abdng a font type and a font size, and the

di al og i nformation conprising text i nformati on conprising subtitle
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by the referefed i8lag BfQIATASOREOMBIISING: t he subtitl e contents incl uded
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di al og i RffeEyT@EARAmation, to be applied to the subtitle contents included in the dialog
information;
partial style information to be applied to a portion of the subtitle contents
included in the dialog information; and
beginning and ending time information for designating the times of the
subtitle contents.

2. The non-transitory storage medium as claimed in claim 1,

wherein the beginning time information indicates a time when the text
information is to be output; and

wherein the ending time information indicates a time when the output of
the text information is to be finished.

3. An apparatus for reproducing multimedia image data and text-based
subtitle data recorded on a storage medium, the apparatus comprising:

a reading unit configured to read text-based subtitle data comprising a style
set and dialog information, the style set comprising a plurality of style information,
the style information comprising:

area information indicating an output area of the subtitles; and

font information for designating a font type and a font size, and

the dialog information comprising:

text information comprising subtitle contents;

reference style information indicating one style information, of the plurality
of style information, to be applied to the subtitle contents included in the dialog
information;

partial style information to be applied to a portion of the subtitle contents
included in the dialog information; and

beginning and ending time information for designating the times of the
subtitle contents, and

a controller unit configured to:

apply the one style information, of the plurality of style information,
indicated by the reference style information to the subtitle contents included in the
dialog information; and

apply the partial style information to the portion of the subtitle contents
included in the dialog information.



13 4. The apparatus as clainmed in claim3, wherein the
beginning tinme information indicates 18 time when the text information

Is to be output; and wherein the ending tine information
indicates a tinme when the output of the text information is to be
fini shed. 5. The non-transitory storage nmediumas clainmed in
claim 1, wherei.n Theappardtudasaainsadihicldim 3jata is provided as a single
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informatigﬁ‘ conprises a plurality of output style information to be

applied to the text information at a sanme tinme; and _
7. The apparatus as claimed in claim 3, wherein the text-based subtitle

data is provided as a single file.

8. The apparatus as claimed in claim 7, wherein the single file of the text-
based subtitle data is an extended markup language (XML) file.

9. The non-transitory storage medium as claimed in claim 1, wherein the
style information indicated by the reference style information is to be applied to
the text information, and remaining ones of the plurality of style information are
not to be used.

10. The non-transitory storage medium as claimed in claim 1, wherein
each of the plurality of style information comprises a plurality of output style
information to be applied to the text information at a same time; and

the plurality of output style information of the style information indicated
by the reference style information are to be applied to the text information at a
same time, and the plurality of output style information of each of remaining ones
of the plurality of style information are not to be used.

11. The non-transitory storage medium as claimed in claim 1, wherein the
partial style information does not depend on the text information.

12. The apparatus as claimed in claim 3, wherein the style information
indicated by the reference style information is to be applied to the text information,
and remaining ones of the plurality of style information are not to be used.

13. The apparatus as claimed in claim 3, wherein each of the plurality of
style information comprises a plurality of output style information to be applied to
the text information at a same time; and

the plurality of output style information of the style information indicated
by the reference style information are to be applied to the text information at a
same time, and the plurality of output style information of each of remaining ones
of the plurality of style information are not to be used.



the plurality of output style information of the style information
indicated by the reference style infddmation are to be applied to the
text information at a sane tine, and the plurality of output style
information of each of renmmining ones of the plurality of style

i nformati on arld. nothe @pparatuseds claimed il claftve Inowbereianghe paytialt gykge
medi um adnformiatied does wdtaleperld omttertextrinfdimapiant i al style information
does not depend on the text information. 12. The apparatus as
claimed in claim3, wherein the style information indicated by the
reference style information is to be applied to the text information,
and remai ning ones of the plurality of style information are not to
be used. 13. The apparatus as clainmed in claim3, wherein each
of the plurality of style information conprises a plurality of output
style information to be applied to the text information at a sane
tinme; and the plurality of output style information of the
style information indicated by the reference style information are to
be applied to the text information at a sane tine, and the plurality
of output style information of each of remaining ones of the
plurality of style information are not to be used. 14 14. The
apparatus as clained in claim3, wherein the partial style

i nformati on does not depend on the text information.





