1 Description STORAGE MEDI UM RECORDI NG, TEXT- BASED SUBTI TLE STREAM
APPARATUS AND METHOD REPRODUCI NG THERECE Techni cal Fi el d [I] The
present invention relates to reproduction of a nultinedia imge, and
nore par- ticularly, to a storage nmediumfor recording a nultinedia
i mge stream and a text- based subtitle stream a reproducing

apparatus and a reproduci ng net ho « oroduci ng the nmul ti nedi a
i mge stream and the text-based sg%%g{:riﬁg%am recorded on the

o rrge MSTOR AT NIV RECORDING TEXTSALED SUBTITLE

mul ti medi & 1 mage, Vi reams,  ‘presentation

graphi cs st ISTREANVE; APPARATUS 2NDMETHODREPRGPUCING
streans to provide buttons or nenus for interactive with a user, are
multiplexed into a min stream aTHERE@E as an audi o-vi sual 'AV
data stream and recorded on a storag‘e rre%lg,m In particular, the
presentation graphics streamfor proiPRFLERd: | es also provides a
bi t map- b{[a)ll_S]edI i maghe pfa:selmt ieentian rél'_lali_&phoﬁh)ép@rﬂﬂdéiomofs n@tﬁtgrﬁ@ﬁﬁl h&gg,_a@anﬁﬁe par-
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caption data agBduig/the fuftiohedid finagd ftctm dhd BRCEISR s R bERPIRR réldkdedion
mul tiplexed with other data streans such as video, audio, and
interactive grdpAPEEE{EYNE. Furthermore, there is another probl em
in that an output style of the capti Backigtomndahriot be changed in a

vari ety ways, ca 18 ot Ut - .y] . .Qn
i nto another out%%@gjtdﬁ |a2“%]f&t“ %Eﬁgg’gp ?fgﬁl}%%ﬁ’is‘é%ﬁgg%ﬁ ?%iﬁg ?t%]fah-&
Aspects of thePrpicatiEpn Siaphientiicans avrayica subsitles. pndintspactisc graphiey Hrgams to
medi um i n - whi gigvide beidns BasELsTUbhictdcBve Witk @ Mibdr Saré BRAIPISE ird$ 8 min

r epr oduci ng appar at u% %‘d net hog. forﬁ‘i[%R;.% uc%ngbt eét-bgs‘?d subtitle
data recorded O Suth®a"SYOPFIS el thit “AdVARE %a oY Bt gnfgt]omﬁ‘le
present i nventmetumdimpirtgdoud presematiodgsaphios soeaayter pedidimg sibbdésagsoa

text- based subbhiiiben Slah-BiéERMes 8PS Wipl AMBHIERGPRER on@n image.
r epr oduci ng agﬁ?r tus a a reproducing mthod for reproducing such

t ext - based su SIEt VEBEMsuch that production of subtitle
data and edition of produced subtithechHaical PRsHIEG nede easier. Al so,
I f th f itl [ i
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production of subtitle or caption data and edition of the produced caption data are very

difficult. This is because the caption data is multiplexed with other data streams such
as video, audio, and interactive graphic streams. Furthermore, there is another problem
in that an output style of the caption data cannot be changed in a variety of ways, that
is, to change one output style of the caption into another output style of the caption.
Technical Solution

[4] Aspects of the present invention advantageouély provide a storage medium in
which a text-based subtitle stream is recorded, and a reproducing apparatus and
method for reproducing text-based subtitle data recorded on such a storage medium,

Advantageous Effects

[3] " The present invention advantageously provides a storage medium storing a text- -
based subtitle data stream separately from image data, a reproducing apparatus and a
reproducing method for reproducing such text-based subtitle data stream such that
production of subtitle data and edition of produced subtitle data can be made easier.
Also, regardless of the number of subtitle data items, a caption can be provided in a
plurality of languages.



2 Description of Drawings [6] A better_understandi ng of the present
invention wll become apparent fromthe™ follow ng detailed
description of exanple enbodi nents and the clains when read in
connection with the acconpanying drawings, all formng a part of the
di sclosure of this invention. Wiile the followng witten and
illustrated di scl osure focuses onDik&iheen BEDrawWaIR!I € enbodi ment s of
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8] FIG 2 ill S |

[shLV\n in FIG I%%%%ﬁﬁus?ggﬁﬁ(%% ggmgﬁ ?1 ytafn ream at(%(gnol(rg Oﬁm{\éd%erg%
embodi nent of ThesSppit asésnope ﬂiﬂéﬁpre&mmvpgaonrar@msed @llrabzdﬂ»@gfrrmot the
expl a:j ni ngt an @ﬁﬂéﬂ@laﬁﬂé erhé fd]]téﬁvtiﬂgrl@pﬁéent@s HrRK HesbAsiRAls §flltlgé Ufa'v\@ngss%ﬁ&ﬁﬁ‘
according.to an of e, pr.esent . in ion;

" Tustrafds a teﬁf@géssae B pt BT E S BRI o ot bRty oraee
shown in Fl Gmgliwneorgding toan carbodivixntloftbe preednt friventpmesent i nvent i on;
[11] FI % 815 111 usig, atifRracdii:AmpRidalastiBiute &fface;rrg Aws@a&shéwaﬁfp@ung
to an enbodi nent, of the Bé%ltfent vent.i on; a djagram
for expl ai ni ng4 tEAAIS é“&%@ﬁ%‘t"&il%g E?faﬂénﬁﬁogllﬂﬁ’ﬁt %ftt?? %’eﬁﬁ‘i‘F fnvention;
accordi nfflt o an HEGbadki adingramffot dxplapriesanéxampleatatad sanctufeld]a téltBGased sulstitle
di agram for exgl, Qﬂl%&gdﬁéto% &n@&l@f@é@#ﬁéﬂc‘f&e&fmﬁ dial og style

unit according to anot resent invention; [14]
FIG 8 i HO%strat®¥S- dnlussatpmpt @Xﬁhaé%albetlw@amﬂawu@ﬁhﬁmtq HIUEIEs shewgn 7
accor di ng to amG. e@rm@um@rmtanoinbbb@wm&aﬁepresdmvemﬂtm [15] FIGS. 9A
and 98.' StratlglGagl )éé gfdﬁdo @ fn?t |3e.?1c¢|:0r11 in g n mabodunentof
pluralit Nt 2o F DNS OREPET TR d Y ont 0

accordi ng to arheemﬁﬂarnrremﬁonof t he present |nvent| on, [16] FI G 10 is

a di agrapmghow ngdl eesaatd@g}am%r pRirik fe da@trubtutels ar@ﬁ% §191d uh®
- by font file jnf tion nd 9B; [17] FI 11 is

a di agram for &P ﬁgﬁ %en%(’dé éﬂﬁ eé’éﬁsﬁmélf‘vreﬁg Phre of a dial og pre-
sent at i ob3dini t sﬁi@wﬁlﬂ adiggra@n fgr expbwrinl agexawplerdatadsgnucterend dididog stylf uhite
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i nvention; embodiment of the present invention;

[15] FIGS. 9A and 9B illustrate an example clip information file including a plurality of
font collections referred to by font information according to an embodiment of the
present invention;

[16] FIG. 10 is a diagram showing locations of a plurality of font files referred to by font
file information, shown in FIGS. 9A and 9B;

[17] FIG. 11 is a diagram for explaining an example data structure of a dialog pre-

" sentation unit shown in FIG. 3 according to another embodiment of the present
invention;

[18] FIGS. 12A and 12B are diagrams for explaining an example data structure of a
dialog presentation unit shown in FIG. 3 according to other embodiments of the
present invention;

[19] FIG. 13 illustrates a dialog presentation unit shown in FIGS. 11 through 12B
- according to an embodiment of the present invention;



[19] FIG 13 illustrates a dial og presegtation unit shown in FIGS. 11
through 12B according to an enbodi nent”of the present invention; 3
[20] FIG 14 is a diagram for explaining an exanple data structure of
dialog text in- formation shown in FIG 13; [21] FIG 15 illustrates
dialog text information of FIG 13 according to an enbodi nent of the
present {(1yenti oAG.[2%a cEillgEamI& dxglamilcg aagerxaﬂﬁplfealrataes&p%ta&elrﬂfamog text in-
constraints in.conti us oducing continuous dial og
presentation ufr(l)lg?és’ho %E(l?g]} }nyﬁlé}gﬁé’ﬂ G 17 is a diagram for explaining
an exanpl@d]r epr odiGe il #gluappey Helag texbinformatin @/dliGi hjacgordéngtto g sabodiment
subtitle streamnBesicsli Mdedt®nan enbodi nent of the present invention;
[ 24] FI 8 is Lagram for explaining a pre:|oadin rocess, of a
text - basBflsubr 1 ice 16 B Basrim o7 Blalb oo trbiss bRl vt
accordi ng to awnémoddingtpresentaten upis BBYS); | nvention; [25] FIG 19 is
a di agramor - exXpleah Nid0uiferk SRRl Al BG 68 Sebadinth Bpus for ro-
Plf] (DPSU) . grrp regr.og% ot i aa? slorre

presentati on unit h an_ex clng ap tus

I >
accordi ng to aRFORRREA FEaseksubtide stsaaagsnrding i sighpdimeng pf the preseny | s

a di agram for iaxguiieh;ni ng a process in which a text-based subtitle

stream f[s;,sync [ | ving. pi Cl Ur e ta an tput, | .
exanpl e t%&r odur(;l:5 %ﬁggsgap&i%é@{%ﬂgg "adi g%lrn%:‘%agbjr goagl%lg_éj ¥ ngl (%rrlejant?#oqaset%hsggmﬂe
present i nventStUGHN 1 AY¢Xampls reprpdpeinganprrgis apsording g cathedipensobhecess
in which a texgredasiatensightitle stream is output to a screen in an
exanpl e r oducy par.at us .according to an enbodinent .of the .
bresent Frbent i chC: SKE dipstn 45 exBlaipinics rorontotS PROESTEA RSP EFBRLS
of rendering amnitefolh asavexample reproducing appanatus acrerdingmpnembeginwdticfi they
glopaarggus accggrggeﬂgmp&ﬁaﬂ; errPodi tmatnt of t_het prgjsent igv_ention; [29}
ustr s.an exa S us register disposed in an exanple
repr oduc% ap%ﬁa?@ 5 affﬁ?%%%?f&&@ﬂﬂﬁ@ DPRERY RN Exbpase BhGle e
accordi ng to assgrhodizoenithaefovitgectpreeiaanhd onperihiao exaraple rdpafihcirt G
24 is a flowchapt..qf a@coﬁﬁﬁ%@%n%n#?@%eﬁ?ﬁ%h@ oGnt f¥LaR@sed subtitle

stream accordi to an e I of present I nvehtion. Best
Mode [ 31127Accor ditFg?t b adliassdp éercxplrininga ppessbin whish @ loii-based gybtitle stream
appar atus for ik eppoduaistgern iBgexadgit feppddhcingxppdasestcoidiig tb be eflBbdment

recorded on a jymto display a caption on an inage based
on the image dpgﬁlggﬁg%%{)@gésng@b’ a vi deo decoder for decoding the inmage

data; ant8h subtFIG &2 ackissm fercxplemine-a praepspeiasrderiag aderi-pascd swhiitcon
iteminto a big@8a in an example reproducing apparatus according to an embodiment of the
present invention;
[29] FIG. 23 iliustrates an example status register disposed in an example reproducing
apparatus for reproducing a text-based subtitle stream according to an embodiment of
the present invention; and

[30] FIG. 24 is a flowchart of a method of reproducing a text-based subtitle stream
according to an embodiment of the present invention.
Best Mode
[31] According to an aspect of the present invention, an apparatus for reproducing image

data and text-based subtitle data recorded on a storage medium to display a caption on
an image based on the image data, comprises: a video decoder for decoding the image
data; and a subtitle decoder for converting presentation information item into a bitmap
image based on style information, and for confrolling output of the converted pre-
sentation information item synchronized with the decoded image data. The text-based
subtitle data includes the presentation information item which is a unit of displaying
the caption and the style information which specifies an output style of the caption.



i mage based on style information, and fgr control ling output of the
converted pre- sentation information itém synchronized with the
decoded i mage data. The text-based subtitle data includes the
presentation information itemwhich is a unit of displaying the
caption and the style information which specifies an output style of
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start time and®@RHOHIENER O‘EPFH opiasereps. apg e spbidledecqdenmay RrigklHhs ?QS‘Herted
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decoded i mage wad & DylaylRt @arik Agepraduchg valtbpite iGhgs datd, hiietha Bigbtitle @ecoder
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two presentatign .information l.. he next. present ati

i nformation i t'SA°ddEd tga PSRN tf‘%o “‘%@5‘ tB‘&eLBE Aot aslﬁﬁfl?f?ﬁeﬁm ion in-
decoder may r dfoanatipn ifepy thesubtitledeteder nay ARIBIUOUSEY rsproguce the byt predentation
and the out puhfReReidd s and i f the next presentation information

item has be reproduced contjnuously, e subtitle decoder
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contmuously, the subtitle decoder may maintain the buffer without resetting the same.

[39] The style information may be a set of output styles that are pre-defined by the
producer of the storage medium and are to be applied to the presentation information,
and the subtitle decoder may convert the plurality of presentation information items
recorded thereafter into bitmap images based on the style information.

[40] In addition, the text information among the presentation information may include
text to be converted into a bitmap image and in-line style information to be applied to
only part of the text, and by applying the in-line style information only part of the text
to which the style information pre-defined by the producer is applied, the subtitle



and the subtitle decoder may convert thg plurality of presentation
information itenms recorded thereafter Tnto bitmap i mages based on
the style information. [40] In addition, the text information anong
the presentation information may include text to be converted into a
bitmap image and in-line style information to be applied to only
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may apply the pr ein tion t ext 43
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bi t map i mages. Supudy degedsamay epyvortabiareseataten mfﬁrmémlbntengﬁaaf@t the style in-

i ncl uded i n t h@rsigehentb Biteka ag@g, the pre- sentation | nf or rratl on nay
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i nformation, aﬂn@ hifd it DR coRk BpdatPEiat i€ sdthdq’, tHeSubile cte@odeQm,ay aﬂny YhelsB€of

i gi nal t | | et d t
T By serti e EAe e Ssba o6t P RSl Gt RS G bl e
the transpar erisyet\ttapi;epplmtheaﬁr@mabset piadodartpeleitercineiddatl in thetshyde pllftumanon RY;

of conti pypus pr@ys@&h?gtth@éblbmp%mag%q dnﬁ%%uaﬁ)h&l %{hreltﬁn &eValue
nmay i npl enent Eog in/ out ade Tn/fqut, _effect is

{1 i shed. | esei LoRPBFYT BERIHH bR DL OSSP NETHECBter
based on the 1camsgtha atbtgletdeaddecmbpimpiehett tidadel in'olituedfedt, kil if ke fsdeyihfut
i nformation. effect is finished, reset a color look-up table (CLUT) in the subtitle decoder, based on
the original set of color palettes included in the style information.

[48] In addition, the style information may include region information indicating the
location of a window region for the converted presentation information to be output on
the image, and font information required for converting the presentation information
into a bitmap image, and by using the region information and the font information, the
subtitle decoder may convert the converted presentation information inio a bitmap
image.

~ [49] The font information may include at least one of an output start location of the
converted presentation information, an output direction, sort, line space, a font



[48] In addition, the style information_ may include region
information indicating the |[|ocation of®a wi ndow region for the
converted presentation information to be output on the inage, and
font information required for converting the presentation infornmation
into a bitmap i mage, and by using the region information and the font
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color, and the su btitle: eco r converts the pre- sentation
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forth in[3&rt i nAdhieional aspects and/or advantages of the invention will be set forth in part in the

description which follows and, in part, will be obvious from the description, or may be
learned by practice of the invention.
Mode for Invention
[56] The present invention will now be described more fully with reference to the ac-
companying drawings, in which example embodiments of the invention are shown.
[57] Referring to FIG. 1, a storage medium (such as the medium 230 shown, for
example, in FIG. 2) according to an example embodiment of the present invention is
formed with multiple layers in order to manage a multimedia data structure 100 of
multimedia image streams recorded thereon. The multimedia data structure 100
includes clips 110 that arc recording units of a multimedia image, playlists 120 that are
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sel ected by a hisRim JRLRE b B repPdiRimdSppdrhidu€ search or  nenu call, can
be repro

ed. The index.tabl 40 al so.i ncl start lpcation jn--
Por mar ot1br s ciote B e e dbende bk Rk A8 aRe5h AhprsRE SuiRed
when a st or agémapeidicompiessigy-ergied wilhnew be prpbadursi with wfpencataElG. REAIG. 2 il-
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multimedia inage is conpression-coded w now be expl ai ned with
ef erence to HPGEDassd sEpHe sroam 209 eprige aaﬁmgsz%lﬁlﬁpfeoxfd% RYesept ipenieR
of an A68hat a stRefarm@ bFIShdMn order fa W@lvelprahiemsarelating to bitmap-based caption

data as described above, a text-based subtitle data stream 220 according to an

embodiment of the present invention is provided separately from the clip AV data
stream 210 recorded on a storage medium 230, such as a digital versatile disc (DVD).
The AV data stream 210 includes a video stream 202, an audio stream 204, a pre-
sentation graphics stream 206 for providing subtitle data, and an interactive graphics
stream 208 for providing buttons or menus to interact with a user, all of which are
multiplexed in a moving picture main stream, known as an audio-visual 'AV' data
stream, and recorded on the storage medium 230,

[63] The text-based subtitle data 220 according to an embodiment of the present
invention represents data for providing subtitles or captions of a multimedia image to



t ext - based subtitle stream 220 according to an enbodi rent of the
present invention. [62] Referring to Fl 2, in order to solve
problens relating to bitmap-based caption data as descri bed above, a
t ext - based subtitle data stream 220 according to an enbodi nent of
the present invention is provided separately fromthe clip AV data
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mul timedia i opverting text-based data thus into a
gr aphi c- baseg%%% bgg%}eg{&%ﬁggregen mventﬁmto as rendering. The

t ext - baskd] subt |qu@an . 2.2be (ercbasadsubtifle srerat 320riceading teeh grapodiment
rendering Captdfqm: préseht intdiibn TeRidsd 4 dialoyd rs@leprjmtt qm@u) 8Xd), ah@ﬁ@ﬂnﬁu;abf tle

et o wr e T R FROEp MR Rp RS o e A RE R BRERT |

an exanpl e dat@os%ﬂ gestalgogelsfred toeaStaeixalog)mse @a@mﬁthez dielog unignp 02340 forming
according to BeRNRRM dBhile Qfeain@oﬁg R3860kd NN QP s pL&lezeB%i&ﬁehta%g

Lo Pl 3, (et ettnaced Sl o e £20 oD L Lo ol
(DSU) 310, andubtits streah 22§ isgbcordhidaind ¢grapmagehinamitoof temispat lédi")l'e&@ (132062,
through 340. Tog Sk AdGpafdefeR RS transport stream. (TS).
[68] However, the text-based subtitle stream 220 according to an embodiment of the
present invention is not multiplexed with the AV data stream 210 and is recorded as a
separatc TS on a storage medium 230, as shown in FIG. 2.
[69] Referring again to FIG. 3, in one PES packet 350 included in the text-based subtitle
stream 220, one dialog unit is recorded. The text-based subtitle stream 220 includes
one DSU 310 positioned at the front and a plurality of DPUs 320 through 340
- following the DSU 310. The DSU 310 includes information specifying the output style
of a dialog in a caption displayed on the screen on which a multimedia image is
reproduced. Meanwhile, the plurality of DPUs 320 through 340 include text in-



320-340 are also referred to as a dialog unit. Each of the dial og
units 310-340 formng the text-based subtitle stream 220 is recorded
in the formof a packetized elenentary stream (PES), or sinply known
as a PES packet 350. Also, the PES of the text-based subtitle stream
220 is recorded and transmtted in units of transport packets (TP)
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Referring to Rhu@lintdrDIRYSI iReddRtra palette collection 61 and

a regi On{ﬁ} yle The region style collection 620 is a set of output style information items of re
spective dialogs forming a caption. Each region style includes region information 622
indicating a location in which a dialog is to be displayed on a screen; text style in-
formation 624 indicating an output style to be applied to the text of each dialog; and a
user changeable style collection 626 indicating styles that a user can change arbitrarily
to be applied to the text of each dialog.

[78] FIG. 7 is a diagram for explaining an example data structure of a dialog style unit
according to another embodiment of the present invention.

[79] Referring to FIG. 7, unlike FIG. 6, the palette collection 610 is not included, That
is, a color palette collection is not defined in the DSU 310, but a palette collection 610
is defined in a DPU to be explained with reference to FIG. 12A and FIG. 12B. The

data structure of each region style 710 is the same as described above with reference to



coll ection 620. The palette collection 610 is a set of a plurality of
color palettes defining colors to be dfed in a caption. A color

conbi nation or color information, such as a transparency degree,
included in the palette collection 610 can be applied to all of the
plurality of DPUs |ocated after the DSU. [77] The region style
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relatively increased or decreased value in relation to information on output styles 840
and 624 to be applied to the text of each dialog.

[85] To summarize the above, there are three types of style relation information, style in-
formation (region_style) 620 defined in the region style 820 and 620, inline style in-
formation (inline_style) 1510 to be explained later and to emphasize part of a caption,
and user changeable style information (user_changeable_style) 850, and the order of
applying these information items is as follows:

[86] 1) Basically, region style information 620 defined in a region style is applied.

[87] 2) If there is in-line style information, the in-line style information 1510 is applied
overlaid over a part in which region style information is applied, and emphasizing a
part of the caption text.



font color, and so on can be included. ,[84] Furthernore, each region
style 820 and 620 can al so include a usdr changeabl e style
collection 850 and 626 indicating styles that a user can change
arbitrarily. However, the user changeable style collection 850 and
626 is optional. The user changeable style collection 850 and 626
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defined. A netFod8 ismpediflied iThe netHoddior finding a font file corresponding to the identifier of
a font defined here and to be referred to will now be explained.

[94] FIG. 10 is a diagram showing locations of a plurality of font files referred to by the
font file name 938 and 952 in FIG. 9A and FIG. 9B.
[95] Referring to FIG. 10, a directory structure of files to be related to a multimedia

image recorded on a storage medium according to an embodiment of the present
invention is shown. In particular, by using the directory structure, the location of a font
file such as 11111.font 1010 or 99999.font 1020 stored in an auxiliary data
(AUXDATA) directory can be easily found.

[96] Meanwhile, the structure of a DPU forming a dialog unit will now be explained in
more detail with reference to FIG. 11.



file corresponding to the identifier of _a font to be referred to and
defined here will be explained |ater WPth reference to FIG 10. [ 92]
FIG 9B illustrates an exanple clip information file 940 including a
plurality of font collections referred to by font information 842
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spec 1y1ng an 7 320 M8 B YacSor et SR AL A laCliTR e sk entigy
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FIG 12A is a infcayatam 280 fanaplidegiorhy catpubsmapiresnd bt thissaseude palettof t he
Pﬁyeﬁtz?oﬁ hown’ doﬂedﬁgglgfo f‘s‘%&@ laeting if @ FZQ‘U @sqﬁ@g:} G”ﬁ“&nﬁ% ﬁfesb %B{-Ud% cﬁ)i&"DPU
el udes. &1 me TR OrHEEHBR 1 S8 AP (G R Piee PRSP BG O
out put on a scddiion t@a palogialette colldcdot defimed 22HDSU, a color palette collection 1270
to be used to express fade-in/out is defined in the DPU 320 and the color update flag
1260 can be set to 1. This will be explained in more detail with reference to FIG. 19.
[103] FIG. 13 illustrates the DPU 320 shown in FIGS. 11 through 12B according to an
embodiment of the present invention.
[104] 7 Referring to FIG. 13, FIG. 11, FIG. 12A and FIG. 12B, the DPU includes dialog
start time information (dialog_start_PTS) and dialog end time information
(dialog_end_PTS) 1310 as time information 1110 indicating a time for a dialog to be
output on a screen. Also, dialog palette identifier (dialog_palette_id) is included as
palette reference information 1120. In case of FIG. 12A, the color palette collection
1220 can be included instead of the palette reference information 1120. Dialog text in-



defining a color palette collection, B di al og region information
1230 for a dialog to be output on a scfeen. In this case, the

pal ette collection 1220 is not defined in a DSU as shown in FIG 11,
but is defined directly in the DPU 320. [101] Meanwhile, FIG 12B is
a diagram for explaining an exanple data structure of the DPU 320
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specify an_ outpu a region tyle
i dent i fi BP8Y r egiMpangt g;lf:@ g6 1@3 8@% %@Xplﬁ@mgdr@astrmﬁ%méﬁawoeslg Hewn
in FIG 13 ISprcj)djﬁInga:BmﬁﬁfﬁﬁﬁDHEElt of a DPU and the DPU having data

structur f' h Owrkefgrnn% %eotﬁ:j[(} ]‘}& anchgﬁl 9%' ﬁl%e@quﬁty o@ﬁﬁ%ﬁ d?sc%\la\%& sﬁaove

nodi fi cat’l inavar
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inline styl eqxnhmﬁmqrmthlmmnaﬁ@]ﬂ(}aﬂbg text 1420 as an out put
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t ext i nformat ieaplaingd Bderivath mfekeanemtldd. Y. i nl i ne style information
(inline_gty]e) 1%@199;)1‘3&%?& B described above are needed to be reproduced con-
tinuously, the dialog end time information (dialog_end_PTS)- of a current DPU should
be the same as the dialog start time information (dialog_start PTS) of a DPU to be
reproduced continuously next. That is, in FIG. 16, in order to continuously reproduce
DPU #2 and DPU #3, the dialog end time information included in DPU #2 should be
the same as the dialog start time information included in DPU #3.
[113] Meanwhile, it is preferable that a DSU according to the present invention satisfies
the following constraints.
[114] 1) A text-based subtitle stream 220 includes one DSU.
[115] 2) The number of user changeable style information items (user_control_style)



(text-string) 1520. Also, it is preferq | e that information
indicating the end of an inline style i's included in the enbodi nent
showmn in FIG 15. Unless the end part of an in-line style is
defined, an in-line style once specified my be applied to
continuously thereafter contrary to the intention of a producer.
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t he reproduci o gpdessulgite poploading bulterd®hB hE/ 18. trnafebraste related information
included in the DSU and dialog output time information included in the DPU described
above, to the dialog composition buffer (DCB) 1734, and transfers dialog text in-
formation included in the DPU, to the dialog buffer (DB) 1736.

[124] The presentation controller 1740 controls the text renderer 1738 by using the style
related information included in the dialog composition buffer (DCB) 1734, and by
using the dialog output time information, controls a time for a bitmap image rendered
in the bitmap object buffer (BOB) 1742 to be output to the graphics plane (GP) 1750.

[125] According to control of the presentation controller 1740, the text subtitle renderer
1738 converts dialog text information into a bitmap image, that is, performs rendering,
by applying a font information item corresponding to dialog text information stored in
the dialog buffer (DB) 1736 among font information items pre-loaded in the font
preloading buffer (FPB) 1712, to the dialog text information. The rendered bitmap
image is stored in the bitmap object buffer (BOB) 1742 and according to control of the



device, includes a buffer unit which cogprlses a font prel oading
buffer (FPB) 1710 for storing font fil and a subtitle prel oadi ng
buffer (SPB) 1712 for storing text-based subtitle files, and a

t ext - based subtitle decoder 1730 whi ch decodes and reproduces the

t ext - based subtitle stream previously recorded on a storage medi um

as an out put, preRnAtiordécRbilEs 7pd,anutHiEe) thk7g5@ah®@glaae CoP)r750.0Qkhid Ame,
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i nformati on, coditicodlly ia thd WU fund o dfithawespr ¢havgpablestyttedefinediby a user is

bi t map_obj ect J@HE&:&rthé E%}l styléndid? nPﬁn@é{thAIe ??hédﬁd%&?ﬁl’e%%ﬂ%%@able
(GP) 1750. [125 or i to control esentation contro
1740, the textSt rﬂ@l éal?Pglﬁéfe*}lé? 2 ﬂ%@b% cIenge i 15 et Is preferable

i nformation i nha mfohna*msapndwmggﬂletehabf aplyipedad @finsstyle idiaclndgl, in they
applying a fo%n{ege‘s%m@%gﬂe gtgﬁm corresponding to dial og text

i nformation store buffer (DB) 1736 anong font
i nf or mat HER! i t erfrHeEIqe ddeeivcer O@ﬁépmém«v etheRioPEENiAY Rsalriblé psipg-Fplp
1712, to the démleagnibadtioh ﬂémaaaﬁ th@ﬁe r&mlﬂgapgﬁwd ikt sepaatelyrt&g@ﬂie%tyle

stored in the t accor.
control of thegff‘tf»ga fnglgdéﬁﬁ d? i on %Cer a@%ﬁ . Pidsonoa Sttorﬁ% e(?ntlril%e
gr aphi csl1gPhne (W) &mﬁoilagnampml@nmgmre-@adléépmce%péérth@Feii Aulitite dpgy

is applied by s&efignpd Boh ﬁeprouh@ng:@p@fatdsqqm uj@ sk, Borelechhfliy, in FIG 017,

[ 126] As style relatlonl fation 8@ Bledto di al og text,
i nformation deFTRSEs ?1&[1%0 8§ Spers JEEP"%n be used, and style

rel at ed i1d6br nntRetfﬁTlpg to lilex: a&@den;baspmbmﬂe dsthnd2Bshappii BE. 2Tie
reproduci ng apRahét MS shiffiith ofific APV déLribddabode] In ARRUbRE, b BRiralft) ¥ &xi-

RIEGRIG = A R R e
as styl e rel atAdo,iafbriii@to kerappliedie aagqbased stlgitledambodefired in a clggimn
styl e i nfor matg,om{oh 3 Oty o¥b 89 adlaiiel@Bodd with R2RYEAY tPrl. 9AURE FIG 9B,
Up to 255 text-based subtitle data streams 220 that can be included in one storage
medium can be defined in each playlist. Also, up to 255 font files that can be included
in one storage medium can be defined. However, in order to guarantee seamless pre-
sentation, the size of a text-based subtitle data stream 220 should be smaller than or
equal to that of the pre-loading buffer 1710 of a reproducing apparatus 1700, shown,
for example, in FIG. 17.
[131] FIG. 19 is a diagram explaining a reproduction process of a DPU in a reproducing
apparatus according to the present invention.
[132] Referring to FIG. 19, FIG. 13, and FIG. 17, the process of reproducing a DPU is



basically applied, and if an in-line stgle is included in a DPU
including dialog text to which the re on style information is
applied, in-line style information (inline_style) is - applied to the
corresponding part. Also, if a producer defines user changeable
styles additionally in the DSU and one of the user changeable styles

defi nedI byda ngertam IThe ps@blﬁgﬁcﬁld:onﬁmrum @iiitrSIsWtﬁleﬁBﬂz{ fhdéred almg t@befl e
are applie an e i.na

N eo P! GasorliSha bt Bifts, G 1956 Rudtun B'PRE T By MiEE ietog Bl 4
i nformati on i rdireation kdjalpestasth BT andpsiidlgg myltame mfﬂnnnreors(tdwm_emi_PTS)

i nol uded i n ¢ fecifRRtENbEpRintd 1100t b inRgShotta if 4BRL. RUGHGRIW a0y

producer can specif er to_permt

rel ated infor g’ﬂ‘ﬁ‘%@ﬁ%ﬂl %PﬁleE 2 [p ’Eu F“r? ‘Té?ﬁ)%?e&‘f‘?f d&'?%l’é?’ftm@
separately fr omagchﬂorsdyi the brtmlaqablgebt“bnfferr(Bré)rH)dﬁiﬁi,blmf:]ude}:blmh)lyej tekiebased
producer and rsﬁB go&Plﬁo%?ﬁeagQggﬂT&%&%‘(GE}%%Q 14%% plét?d 'Tgaﬁs 9 R M

explaining a pre I.Ng proce

stream 220 in daal%ﬁrréa@eldﬁ%ne&pwred?% bty infgemating Frauiredior SRISHRFEEL & n
EI fG 17, accg?accliogrgmhm b%ﬁeaﬂlsm@dé ﬁ@ataftafu@b@mmgmmomau@%lmraﬁlﬁ@ol
eferring to S u a st

e o Pt s ) 10 SRS A B diiSe ARl i G e R "

t he subpat h, awmumoduc;ngcarmﬂémﬁmﬁ@éeﬁt tbubmlet b@h thetsubtettordsgerer 2739 and

fsuloportl Bg a Rhdlp@phitsyp 19;{e (b?’b‘%%§re@@nlt rét%fabﬁﬁﬂatabﬁ‘ff&qnﬂ?esfuﬁfﬁe
Ire 1to be app a [ ex in a cl
in- formation Jrrcr% bR T e B BUe bl (BB PR B pihed oy
FI G 9A and Flti&e 8i8.an clptitne 0255>Peroegarb]asseﬂ centbtuptd repwbduaiost r eans 220

that can 1@% i “C'Hﬁtﬁ‘e@ef th@ﬁ‘?mﬁﬁl&%&gépm&tﬁﬁbﬁ’m e?ﬁlﬂraﬂfﬁr &@Pmﬁinééae@%@

pl ayl i st %FE: les th can be i'ncluded 1n
st orage nedi urFPE deeodsat T30epd theoktarhdss plang 1dpQase nPb“@‘iﬁé‘il‘éWf’@%“te“ts stored
seanl ess pre- isemhdiitfon sudhhe tigi didoptorapdsioh -bbﬁ&e{ﬂ)&ﬁ) k4, lte dababuffer

stream 220 sh r t
pre- | oadi ng bSFB;Bg 19%7%@1!}]%’ %{tmta‘ge]pr 0 &gftggwggalﬁg %@Bﬁhﬁﬁh&med Thaftls
exanmpl e, in Flvwhenthe diglegend mesinfarmatign gf HP rcarrrléw detngrpprgduced and the

reproduction plifeesat GineanfBition ofla DERI O G ebm@uo@mpﬁrduaedamwfﬂt 13Ghe
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[135] In particular, when the data structure of the DPU as shown in FIG. 12B is used, the

fade infout effect can be effectively implemented by using the color update flag 1260.
That is, if the dialog presentation controller 1740 checks and confirms that the color
update flag 1260 included in the DPU is set to ', that is, if it is an brdinary case not
requiring the fade in/out effect, color information included in the DSU shown in FIG. 6
is basically used. However, if the presentation controller 1740 confirms that the color
update flag 1260 is set to '1', that is, if the fade in/out effect is needed, by using color
information 1270 included in the DPU, instead of using the color information 610
included in the DSU shown in FIG. 6, the fade in/out effect can be implemented. At



di al og shoul d be ready to be used after_transferring the information
to the graphics plane (GP) 1750 is corjrf)l eted. Also, the dialog end
time information specifies a tinme when reproducing a DPU is
finished. At this tinme, both the subtitle decoder 1730 and the
graphics plane (GP) 1750 are reset. It is preferable that a buffer in
the subtitle mgcaRery ddfdbng Heiraaspatdiby bf th&BFoORIRGAHIIUIN7E incfiBeB)n the
1742 is reset Sﬁﬁnvkﬁe% agﬁtzrﬁtf ti rrﬁt)a .anEi an,end tinme of a DPU
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information 1270 included. i ntt hgl U, instead of using the col or

i nfoor mati on 610 CTREI{PGLHOTHYoR U shown in FIG 6, the fade in/out
ef fect clAlbe i fiEnderimgtinidrmation2202 rdpresents stple ifprraation su¢hmy thehwidth of a
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1750 and so on. This is defined in a DPU.

[142] FIG. 22 is a diagram explaining a process of rendering a text-based subtitle data
stream 220 in a reproducing apparatus 1700, shown, for example, in FIG. 17 according
to an embodiment of the present invention,

[143] Referring to FIG. 22, FIG. 21, and FIG. 8, 2 window region specified by using
region_horizontal_position, region_vertical_position, region_width, and region_height
that are location information 830 of a window region for a caption defined in 2 DSU is
specified as a region in which a caption is displayed on a graphics plane (GB) 1750.



[137] FIG 20 is a diagram expl ai ni ng ﬁBpr ocess in which a text-based
subtitle streamis synchronized with ving picture data and out put
in a reproduci ng apparatus according to an enbodi nent of the present
invention. [138] Referring to FIG 20, the dialog start tine
information and dialog end tine in- formation included in a DPU of
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text _verti cal _}%p[zltl on . that are,. t 4§@Ut put | ocation 840 of the

dialog in the OALER- 3 OPGrAUR “Bhlanwhi | e, a reproduci ng appar at us

accor di ng48b t heAgpdesgibat fiomvibe faregoing, Gregsesedtyihention advantageously provides a
storage medium storing a text-based subtitle data stream separately from image data, a
reproducing apparatus and a reproducing method for reproducing such text-based
subtitle data stream such that production of subtitle data and edition of produced
subtitle data can be made easier. Also, regardless of the number of subtitle data items,
a caption can be provided in a plurality of languages.

[149] In addition, since subtitle data is formed with one style information item (DSU) and

a plurality of presentation information items (DPUs), an output style to be applied to
the entire presentation data can be defined in advance, and can be changed in a variety
of ways, and an in-line style to emphasize part of a caption and a user changeable style
can also be defined. |



information (style_id) selected by a qu in a systemregister area.
FIG 23 illustrates an exanple status Tegister disposed in a

repr oduci ng apparatus for reproducing a text- based subtitle data
stream according to an enbodi ment of the present invention. [145]
Referring to FIG 23, the status register (player status registers,
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in/out and within the scope of the appended claims.

Industrial Applicability

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

[154] the present invention advantageously provides a storage medium storing a text-
based subtitle data stream separately from image data, a reproducing apparatus and a
reproducing method for reproducing such text-based subtitle data stream such that
production of subtitle data and edition of produced subtitle data can be made easier.

Also, regardless of the number of subtitle data items, a caption can be providedin a



ot her effects can be easily inplenente%. [ 151] Exanpl e enbodi nents of
t he present invention can also be wittén as conputer prograns and
can be inplenented in general-use digital conputers that execute the
progranms using a conputer readable nmedium Exanples of the conputer
readabl e mediuminclude magnetic storage nedia (e.g., ROM fl oppy

di sks, hard dighsality&¥ftanpuage@pti cal recording nedia (e.g., CD ROM,
DVDs, etc.), and storage nedia such as carrier waves (e.g.,

transm ssion through the Internet). The conputer readable nmedium can
al so be distributed over network coupl ed conputer systenms so that the
conputer readable code is stored and executed in a distributed
fashion. [152] Wile there have been illustrated and descri bed what
are considered to be exanple enbodinents 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 nmay be nade, and
equi val ents may be substituted for elenents thereof w thout departing
fromthe spirit and scope of the present invention. Mny
nodi fi cati ons nmay be made to adapt the teachings of the present
invention to a particular situation w thout departing fromthe scope
t hereof. For exanple, any conputer readable nedia or data storage
devices may be utilized, as long as text-based subtitle data and AV
data are recorded separately thereon. In addition, text-based
subtitle data can al so be configured differently as shown in FIG 3
or FIG 4. Moreover, a reproducing apparatus as shown in FIG 17 can
be inplenmented as part of a recording apparatus, or alternatively a
singl e apparatus for perform ng recording and/ or reproducing
functions with respect to a storage nedium Simlarly, the CPU can
be inplenmented as a chipset having firmmvare, or alternatively, a
general or special purposed conputer progranmed to performthe

met hods as described, for exanple, with reference to FIG 24.
Accordingly, it is intended, therefore, that the present invention
not be limted to the various exanple em bodi nents discl osed, but
that the present invention includes all enbodinents falling wthin

t he scope of the appended clainms. Industrial Applicability [153] The
present invention applies to a storage nediumin which a text-based
subtitle streamis recorded, and a reproduci ng apparatus and net hod
for reproducing text-based subtitle data recorded on such a storage
medi um [ 154] the present invention advantageously provides a storage
medium storing a text- based subtitle data stream separately from

i mge data, a reproduci ng apparatus and a reproducing nethod for
reproduci ng such text-based subtitle data stream such that

production of subtitle data and edition of produced subtitle data can
be made easier. Also, regardless of the nunber of subtitle data
itenms, a caption can be provided in a 20



plurality of languages. 21 Cains [1] Wuat is clained is: 1. A
storage nedium storing: imge data; and text-based subtitle data to
display a caption on an i nage based on the image data, wherein the
text-based subtitle data conprises: ongqstyle information item

speci fying an output style of the caption; and a plurality of
presentation information itens that are units of displaying the
caption, and the subtitle data is separated and recorded separately
fromthe image data.- [2] 2. The sto INMedi umas clainmed in claim
1, wheregfip the st wkatisndlgieatidon and the presentation information

are formed in uni{sqf gliltefghementary streams (PESs), and the
?Or %qu V\}lth oné PES and recorded in a front
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part of the subti t‘@@g%‘%lwaan%md a plurality of the presentation

i nformation it ens tetdasedsubitedetd 1 difnlays ceptiPESsandmase baspé o fhylimage data,
information. [3] 3vheldhethstandgedrablitledagscoaipaisesed in claim 1, wherein
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i nf or mat nitem CUF & eFﬂg IPE%S y aémedm angglflwélgr Eﬁtco%lg?s T mt he

output start ti me FPHRGPRHCHES S g leaplerenesdn CB?’é%‘é‘h%P&Plifﬁﬂo PRt ¥ lraions the

item [7] 7. The stibriafemato temsass aploaimesyierio bt appiicd fo thkéexginfoinfatiomo

nei ghboring presend aslbOphlétifigforBhtidano bk apflicd e tHrQbneeRl idkt GifSimation.

repr Oduc[gfi the out pyt stglfﬁge medium as claimed in claim 4, wherein an output start time and an
output end time of the presentation information among the composition in-
formation are defined as time information on a global time axis used in a playlist
that is a reproducing unit of the image data so that the outputs of the converted
text information and the decoded image data are synchronized.

[6] 6. The storage medium as claimed in claim 5, wherein, if two neighboring
presentation information items are continuously reproduced, the output end time
of the presentation information item currently reproduced is specified identical to
the output start time information of the next presentation information item.

[7] 7. The storage medium as claimed in claim 6, wherein if two neighboring
presentation information items are not continuously reproduced, the output end
time of the presentation information item currently reproduced is specified as a
value less than the output start time information of the next presentation
information item.




time of the presentation information itemcurrently reproduced is
specified as a value less than the output start tinme information of
the next presentation information item 22 [8] 8. The storage
nmediumas claimed in claim3, wherein the style information includes

a set of output styles pre-defined by a producer of the storage

medium and to be applied to the presentation information. [9] 9. The
storage nediumas clainmed in claim8, wherein the text information
anong t[8¢ pr esentdaThostoiapé medmi asvldimed ncdaimt3e xthetetn the stytmuviormetshn
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in-line style i nf%irrawaon are applied he storage nedi um as
clainmed in claim 8in the user changeabl e style infarmation

i s specilfikd as a ldeThasiragsmpdimas C}slrle%ﬁelpé}%mﬁea'hﬁr@mﬂl? Flerigioraetion
among the styl e i fthematmprises hgmshqigeatdestyle dufobyationeargl tbeluee chanpdable
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set of col or pal etdeEmigadistyledpioppatigydiefiaed g ePr&ﬁ‘éFliig appRgtusdpfugther

update flag is setindgledP, the set of the color palettes included in

the pre-[1gentati or14l THNidTREd DBdilS 28 RRIh&Din B 8, WhiRe ekl ﬂiﬂ%ﬁﬁ&tﬁm
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plurality of cont iformation ﬁrré@emramseh serafaselpnditoirothe iseterfsolospaeites frgluded in

1, the style information, a set of color palettes and a color update flag, and if the
color update flag is set to '1", the set of the color palettes included in the pre-

* sentation information is applied, and if the color update flag is set to '0", the
original set of color palettes included in the style information is applied.
[16] 16. The storage medium as claimed in claim 15, wherein the color update flag
included in a plurality of continuous presentation information items is set to '1’,
and by gradually changing the transparency value of a color palette included in
the plurality of continuous presentation information items, a fade in/out effect is
implemented.
171 . 17. The storage medium as claimed in claim 8, wherein the style information

includes region information indicating the location of a window region for the
converted presentation information to be output on the image, and font




and by gradual ly changing the transparency value of a color palette
included in the plurality of continuous presentation information
itenms, a fade in/out effect is inplenented. [17] 17. The storage
mediumas clained in claima8, wherein e style informati on includes
region information indicating the |ocation of a window region for the
converted presentation information to be output on the inage, and
font 23 information required for converting the presentation

i nformation into anfoimatep requined for cpa@itidgthe Presemttmmagmetininozhitmap
claimed in claim lhagerherein the font information includes at |east

one of ggput put %%afgf Jt&%?é 1'119cﬂu8fas Eﬁﬂ?&d}lﬂ"c‘f‘arnheﬁ x%é‘r iﬁriﬁ@z;é:ﬂfd ation

formati an OUtplgﬁtl' I ne ent |

a font style, a FBHdeEp as"B?e a&ﬂ“ t st ‘ié‘icati@“ °ﬁ*ﬁ"e°°§’t"8‘? e%?BHFIB‘PTPl
as claimed in cl alfm‘f@&m\maumuhdltrmoﬂﬁnﬂ, linespréet b &mt ideapfiersefmg style, a
i ndi cation i nfor mabit@keodt arcofodnt file included in a clip information
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plurality of |angstges atabwe pyermatign ehprecondingrunitpf W&géﬂtgel ected
by a usqeo] 20. The storage medium as claimed in claim 1, further comprising a plurality of
the subtitle data items formed with a plurality of languages to support a caption of

a language selected by a user.



