1 Description STORAGE MEDI UM STORI NG TEXT- BASED SUBTI TLE DATA

| NCLUDI NG STYLE | NFORVATI ON, AND APPARATUS AND METHOD OF PLAYI NG BACK
THE STORAGE MEDI UM Technical Field [1] The present invention rel ates
to playback of a storage nmedium and mot e particularly, to a storage
medi umin which text-based subtitle data including style information
I's recorded, and an apparatus and a nethod of playing back the
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Background Art

[2] Generally, storage media, such as, digital versatile displays (DVDs), store audio-
visual (AV) data, which includes video data and audio data. The stored video data and
audio data in the AV data are compressed according to a standard such as the motion
picture experts group (MPEG) standards. The AV data optionally includes subtitle
data. Hereinafter, AV data is referred to as noving image data.

31 Conventional storage media, such as, DVDs, use bitmap-based sub-picture data as
subtitle data for providing a subtitle of a moving image. The sub-picture data has been
compressed together with a video stream, an audio stream, and the like according to a
standard, such as, MPEG? or the like. When subtitle data is provided using con-
ventional bitmap-based sub-picture data, the subtitle data is accurately synchronized
with video stream data.

Disclosure of Invention
Technical Problem

[4] However, the use of bitmap-based sub-picture data causes the following problems.
First, because a subtitle is provided using a bitmap-based image, an output style of a
subtitle reflected upon the manufacture of an image corresponding to the subtitle
cannot be changed. Second, because sub-title data is multiplexed with a video stream,
an audio streamn, and the like, it is difficult to add new sub-title data to the multiplexed
sub-title data or correct existing sub-title data. Third, the number of subtitle data that
can be added is restricted to prevent degradation of the quality of an image.

Technical Solution

[5] An aspect of the present invention provides a storage medium in which text-based
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an electronic document and which sets forth a grouping of data, a definition of a

document's appearance in terms of such elements as typeface, size, and color for
headings and body text, how sections should be laid out in terms of space, line spacing,
margin widths, spacing between headings, and so forth.

[8] Further, in a storage medium according to an aspect of the present invention in
which text-based subtitle data including style information is recorded and a device and
method of playing back the storage medium, a subtitle can be output using style in-
formation selected by a user. Also, a style in which a subtitle is being output can be
changed. In other words, text-based subtitle data according to a feature of the present
invention can be easily formed and edited and output in various styles. In addition,
various subtitle output styles can be selected by a user using a plurality of pieces of
style information included in the text-based subtitle data.

Description of Drawings

91 The above and/or other features and advantages of the present invention will
become more apparent and mrore readily appreciated by describing in detail exemplary
embodiments thereof with reference to the accompanying drawings of which:

[10] HG. 1 is a block diagram showing types of data recorded in a storage medium
according to an embodiment of the present invention;

[11} HG. 2 is a table defining elements and attributes that are used in a Markup
document as an example of text-based subtitle data shown in HG. 1;

[12] HG. 3 illustrates an example of text-based subtitle data written in a Markup
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[18] HG. 9 illustrates an example of a Java application written using the API defined in
HG. 8;

[19] HG. 10 is a flowchart illustrating a method of outputting a subtitle using text-based
subtitle data shown in HG, 1; and

[20] HG. 11 is a flowchart illustrating a method of changing an output style of a subtitle
using style information included in the text-based sub-title data of HG. 1.

Best Mode
[21] According to an aspect of the present invention, there is provided a storage

medium including: moving image data; and subtitle data for providing a subtitle for the
noving image data, where the subtitle data is recorded based on a text to be separated

from the moving image data and includes information used to select or change an

output style of the subtitle.

[22] An aspect of the subtitle data inciudes script information indicating a text to be
displayed as a subtitle for the moving image data; and style information indicating an
output style of the subtitle.

[23] An aspect of the style information is divided into at least one stylesheet which is a

unit in which the style information can be changed by a user.

[24] An aspect of the stylesheet includes information about an identifier for dis-
tinguishing stylesheets from one another.

[25] An aspect of the stylesheet includes information for designating a stylesheet to be
initially applied upon a reproduction of the moving image data.

[26] An aspect of the subtitle data is recorded in the form of a Markup document

expressed with elements and attributes.
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[30] An aspect of the subtitle data includes script information indicating a text to be
displayed as a subtitle for the nmoving image data, and style information indicating an
output style of the subtitle.

[31] An aspect of the text subtitle processor renders the script information to which the
style information is applied.

[32] An aspect of the style information is divided into at least one stylesheet, which is a

unit in which the style information can be changed by a user, and each of the at least
one stylesheet includes information about an identifier for distinguishing stylesheets
from one another,

[33] An aspect of the system register stores an identifier of the stylesheet that is applied
to the script information currently being reproduced.

[34] An aspect of the text subtitle processor renders a subtitle by applying the stylesheet
to the script inforrnation with reference to an identifier of the stylesheet stored in the
system register.

[35] An aspect of the playback apparatus farther includes a core data processor
controlling reproduction of the moving image data; a full data processor providing an
interaction with a user with respect to the rmoving image data; a moving image data
processor decoding the moving image data and outpuiting a result of the decoding on a
display screen; and a blender blending an image output by the full data processor and
an image output by the moving image data processor and outputting a result of the
blending on the display screen.

[36] An aspect of the core data processor and/or the full data processor receives a

subtitle output cornmand from the user and transmit the subtitle output command to the
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[41] An aspect of the full data processor transmits the command to change the output
style of the subtitle to the text subtitle processor via a predefined application program
interface (API).

[42] An aspect of the full data processor supports one of a JAVA environment and/or

Markup langnage environment.

[43] An aspect of the application program interface includes one of a command to
designate an identifier of the stylesheet, a cornmand which refers to a stylesheet prior
to a current stylesheet in a sequence of stylesheets, a command which refers to a
stylesheet next to the current stylesheet in a sequence of the stylesheets, or com-
binations thereof.

[44] According to another aspect of the present invention, there is provided a method of
playing back a storage mediurm, the storage medium including: moving image data;
and subtitle data for providing a subtitle for the moving image data, where the subtitle
data being recorded is based on a text to be separated from the moving image data and
includes information used to select or change an output style of the subtitle, and the
playback method includes operations of: designating style information to be initially
applied, with reference to the subtitle data; and checking whether a current subtitle-
output status is a status in which a subtitle is output and rendering and outputting secript
information inciuded in the subtitle data by using the style information.

[45] According to an aspect of the invention, the operation of checking the current
subtitle-output status and rendering and outputting the script information includes sub-

operations of: if a command to change an output style of a subtitle is received from a



[30] An aspect of the subtitle data includes script information
indicating a text to be displayed as a subtitle for the noving inmge
data, and style information indicating an output style of the
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prevStylesheet event, the style information is set to be a stylesheet prior to the
stylesheet currently being used in a sequence of the stylesheets.

[48] Additional aspects and/or advaniages 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

[49] Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

[50] HG. 1 is a block diagram showing types of data recorded in a storage medium
according to an embodiment of the present invention. Referring to HG. 1, the storage
medium includes core data 100, full data 110, system data 120, and text-based subtitle
data 130.

[51] The core data 100 is data for reproducing a moving image and includes moving
image information 102, which has been compressed, and navigation information 101,
which is used to control reproduction of the moving image information 102. The
moving image information 102 includes one or nore clip A/V stream files encoded
according to a standard, such as, MPEG. Each of the clips is a unit in which data is
recorded. The moving image information 102 includes a clip information file including



[37] An aspect of the text subtitle processor reads out the subtitle
data, verifies whether the read-out subtitle data is consistent with
a predefined sentence structure, and repders the script informtion
using the style information included in the subtitle data [38] An
aspect of the noving i mage data processor decodes the noving inage
data and the rendered script information, blends a result of the
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subtitle is recelv roma
image from a Markup document. The command can be expressed in a Markup

language and/or an execution script language (e.g., the ECMA script language). The
information relating to the nmoving image reproduced from the Markup document is
played back together with the moving image. For example, recent news about movie
actors stored in a web page, a file, or the like, news about opening of events relating to
a movie, an updated subtitle of the movie, and the like can be reproduced from a
storage medium storing the movie and played back together with the wovie, and/or can
be retrieved across a network or another storage medium to which the reproducing
apparatus is connected. The full data 110 may further include another data for
providing another function instead of the function of reproducing a moving image.

[55] The systern data 120 is data used to control reproduction of the core data 100 and/
or the full data 110 and includes startup information 121 and title information 122. The

startup information 121 indicates a location of an object to be first reproduced when



user, checking a type of an event for the received command; and if
the event belongs to a subtitle toggle event type, determning
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an rendaeri ng n 1.Ng e ScCri ornmatl O Nncl uaes a

sub- operation f@f gfttﬁii:(i é;th§ sEge dgfa ?ﬁ@n‘w@ﬁtw ﬁ%%mﬁodmtﬁﬁfyle

Z tyl edof the sal b}hi(:hhﬁllﬁﬁl?&hﬁttd@lbhﬂe isfwtp‘ilﬁf:a}nqjce chﬁl@e&vﬁﬂéd 0{' doftected. For
ccorai ng to an aspect o t ILnvent | t he eve

set Styl esheet S&¢apt tﬁ%fefﬂ B“F‘ﬁf BP ﬂgp mmay b eXRresy 1& tl%‘:t?ﬁel%aﬁ%qdarkup

sel ected by t hanguses Thosubeitle Haa 380 includey efipFibfomatidd 131had ety ibformation
nextStersheet gvent the style information is set to be a styl esheet
next to a styl heet currently being used in a sequence of the

st ]yl eshegyp, if Tmcﬁpﬁﬂfomsnoa. 31 eiityd Lekasbe etsﬁlayed a‘sh&uﬁﬁt}d of a moving
information i s _set i.0 t st she
currently bei ﬁ@a%%ghe ?tﬁe ilgsglf ‘{%‘T‘f’énéof??té@‘r?g@?tsy tflﬁg] Which the
Addi ti onal aspsigitk ieogba Tl&diﬂﬁﬂinaﬂﬁslsﬁlﬁ & Wilild thy sutipt Difiorwdatibn b3 is béing
forth in part int m%.cri t.i on e ?‘.oll WS 1) art I
bvi ous from f?@eﬁag‘&g‘? é’fﬁ’l@%,d 82 lﬁ%&ﬁ}'%@\ﬂ%&?xﬁglﬁﬁ@ dﬁ*ragéﬁ |nba§b8Fe°PIrﬁigg n
o
ijn;/e_nlt i ;)n th%d&odthoﬂagdwpmamﬁ%mﬂledﬂﬁﬁ@;memmw Il now be made :anh ]
et ai e e e .presen e ex iC
are il I I at edrﬂrf(?{d% ﬁé‘%@%gw g '}Si ar@é gmgpgeﬁsﬁ}ﬁgﬁgg"rence
nuner al s r ef edotwménh ﬁ)rlestkbilshhgrmrekamplb oHithg Iqu-baseEﬂseth}ebiaw 138nf Gl e
descri bed bel gw.t0 e I he ent i nvention. |
' oures. [ 50] NeEerng G, £ e Badih A6 mel e AL Prbinfolplign 28 bt iy
in a storage lfmhauml am:urdtsm@etlm asubﬁtibehbmmtrﬁl)loﬁemhlaﬂm gyrrkup document
100, tul” dat S0teen et Shfine fua WfreRRAIARS BRLHIY ey ©0P 0ot e
130. [51[]9]Thel c Glenehes aldmbutss d@ﬂagatﬂxt s@ﬂ@dmmwgt wﬂhmw baydeseribgd in
and i ncl udes o THR sl é:ﬂ%n%ﬁ? éx%'iles%gip-le%n e‘fnﬂnéﬁ??& 198 ¢ subtitle

conpressed an navi ga |on I ntormatl on I'S USG to control
reproducti on dbcunteat.fyeintgxtisnbiifte dogfioentatarts withalze subtide elemenigTheubtitle

I nformation 1 I i

according to g%édtegﬁhgggés t@%@%ﬂ%ﬁ%&@e& %’néﬁﬂb?& E&mc Fildpgéﬁogﬁggﬂﬁgﬂe

i n whi ch dat aldeghﬁﬁdﬂbhbddlsﬂlkmuaﬁmadglwlﬁﬁ@@bhm datafromonther dtemis oF subtide
a clip infornmghdon fiduhicBiid 4SidHe a Character code of a language of a subtitle displayed

on a screen using subtitle data; and an attribute title denoting a title of a moving image
that uses the subtitle data.
[60] A styleset element includes style information to be used in rendering subtitle data

and includes at least one stylesheet element according to an aspect of the invention.
The stylesheet element denotes a unit in which a style of the subtitle data is managed
and changed. The stylesheet element includes at least one style element. If a plurality
of stylesheet elements exist, each of the stylesheet elements includes an identical
number of style elements, each of which is used to render subtitle data. If style
elements are used for a manufacturer of a storage medium to render identical subtitle
data although included in different stylesheet elements, the style elements have the

same style_id value.



encoding attributes of the clip AN streamfile, entry point
information thereof, and the |ike. The rroving image information 102
further includes a play list conprised Qf a plurality of play itens,
where the play itemis a unit in which data is reproduced. Each of
the play itens indicates an in tinme |ocation and an out time |ocation
over the clip information file. The noving image information 102 is

r t<:a|or oduc paide th Eﬁlﬂﬁ&h@et@lbn%dﬂﬁmﬂl@ﬂéﬂﬁé fdl’lﬂwﬁrl’gfé@ﬂhlﬁﬁieb @ﬂrsﬂ;@ﬂ-at&ibuld’le

St Oorage nedi u er wat cne |

hi gh- qual i ty nisvPeieekid fmofs Retikshreb Ul Cud ma EnG sYsohen Pl ey o each
formation 102.otdeVvEneeithe dtfribute stlbBEslia Akebidrtedline régléc’eldﬂta@lagmk be

ot herwi se organi zed and th EO(P rﬁ)@a? need n&i be co ss d and/ 051
can be conpresaé’éﬁfa%lé’c‘ﬁm@iwgl? €8t gy as 3 ghyen pmaggp yalue,
110 is data fqhe ffrfbuteditylgshos: ﬁ&éf&aﬁynﬁﬁwﬂm@tme than the

repr oduc n of cl udes am dat a.

ot ovi di 2§t SoeRB 2B iR eIl i o BisRh e iy Ebpieden

a epr od utCI nPf i {Sﬁ@tﬁt[ﬁ:{at&l foﬁ@htﬁéd Ddispley dchen Oy dge stiRgRef e]tcla}aelrm 3&% deﬁét
ocunen xtra function is ces u a

may not be in 2’6?5’ g0 $he remaming ﬁtpdes?‘Bet EB&?E si %‘?aﬁ%g‘ﬂf YR}‘éenP‘?on t he

program @3t a 111Thisd,ds atiribuie f¢s0desiResaleg@iptions bTel styl® thasis Rge@edBMhir g

i mge, a functi n of is | aying a directofs cormmentary whil e

reproduci ng a’ ving image, a function of displaying

addi ti ongH] i nf or AderdiﬁgMHﬂ Bpéct pf the itvemibrca Rge tleafentstoroyitylg infomgtion &

he | ke, Tho et Shpasieeas dr SRS B ol timadnt SR Figdh

as other i nt enatibiteetyknid denbreRakiyle c[lﬁé}/alifélﬁ)rldlsunglﬁshmgastﬂe tlkthents ircluded

dt d f t .ng f
O o SR B o ShBbir Sk o B o F o
andkr an execubéedin asextluped dsa;ngptaxyfen(lmog by atdimdogléders CThigph, ank an'gmmgm)ur

The informati rel at i.n e
vr kup. document e SO e BT s P Ao REC R BUIRE ol BelehE poues
exanpl e, receran athabuﬂeh@mlﬂrd&mteseamgmsmmmm thertest umbaspbfgsmpamq | e,

or the Ilike,

updat ed subti t SR %@e%@%ﬁ&gﬁg ﬁﬁﬁ%sakﬂéﬁ%tgtﬁiz gmﬁogesraao ceaa@ roma
st orage nedi um:h&’actcnofghe ﬂa&tumd/aﬂhammhﬁmubabskﬂlbdgéwnmt 1Sxth, e

rmvi e, and/or

redi um to wni PR PPAEL IRl ALELS fRofith ANbMRENFIR G 0o k0 800y |
110 may furt hdhe scnpl mﬂmnaumt Ha'eihe dialoa eiemenparwumh §eenthy, heattribytecaligon

i nstead of t h

Syst om data 1558l fient P RIAGH Hhalhs BT IRES b fip el B Bloment.
100 and/ or t rEeglfﬂmIah aﬁ;ab!ae 1@1@@@@%&@&&@@@@ asareqn doywloeinibe F‘?@ShlSIQhe
and title inf r

| ocation of a?\’ }%ﬁh %%atdogb??@étn@rﬁelg@o MHelé&kﬁg&g%%@&ga&g of
medi um i s pl aykederito he priayinncke mmmghe dlh'@glelemeétl nformation 122

i ncl ude try p t
Lo be r 8 bdubed Tint pIRE kP RiRaGE D R S RonEaLIcathe
separatel y frdiale em%nt@c@adlagmaspw@ftbﬁmvaatm 110, and the system
data 12Qggnd has SERhiof e dMASEHelahtdsidles ﬁ%ﬁﬁﬁoﬁ%mgkwﬂ@%ﬁt@ow&%@;@

a manufactured subtitle is output can be chan

corrected. Foondéhedisnle, screan ambw@hlé%sstb@f@ema %@bt!@'e‘ eFH’EBGU ﬁ%}bu%begm
expressed i n B ShforRRRaHMIN 444he lxﬁ&ﬂﬂ&é@@but@h&t %eai%& bélhgd@@aﬁd 15¥ond,

includes script information 131 and style information
an attribute end denotes information about a time when the subtitle text ends being

=

displayed. Third, an attribute ref_style_id denotes a class value of a specific style
element for designating a style to be applied to the information about the subtitle text
displayed on the display screen using the dialog element.

[67] FIG. 3 illustrates an example of a file for the text-based subtitle data 130 written in



[57] The script information 131 denotes a text to be displayed as a
subtitle of a noving image. The style information 132 denotes

I nformati on about a style in which the1§ubtitle I's output. The
information is used while the script information 131 is being
rendered to be displayed on a display device. The subtitle data 130
may be recorded in a |ocal storage separate fromthe storage nmedi um

[58] HG 2 is mAnidh Rns@ih abiedsh BINE DL Refeifhgdb FIG. BUA Rt dubfile ddc@mesed
in a Markup docunent for 'establishing an eranpl e %@E@ texthiﬁtiased

subtitle data Ses vath asubtifle elﬁ@%ﬁpﬂ-ﬁ@w@abtﬁ eglement o8 AF e SIRERE
i ncludes scri Rlendnt STOTRIRMgAtyle 8A6mSkivh & be\ised PrehdFing 8 nformation,

described in a subtitle el enent 201. reinafter, a r kup, dqocune
for construct i3Ag2§mgle scrigt elempent 320, ind %?EP“PH“&?“&“‘{ @Wilﬁa@'%e

docunent. [ 54EsHRMISmENI0PESTcsBIdS fo e Rftt-bided sibede dat 180 b HGJoaHerENt

wi |l now be described in _detail. The subtitle el ene enot es a,
t op- | evel el erfBises “ﬁe‘{l??éﬂ%‘kqméﬂﬂﬂdﬁq @%‘aﬂ%ﬂm@%ﬂ%ﬁ%i @éfg? fqogt
document st ar tefen\dnt 520 ditreSpbalis {0 the RIPPRIGrmatthe 1 BIGHHG] £ el ement

i ncl udes_the following attribytes: ttripute 'sybtitle id
donot 1 nlOAl Subt | TS EshEIPRER;10 fasjsdpe rstad serph D et eleemmis a1

3 ubtitle dat ﬁ F2.0AR @s&ﬂ%diabf@i@ eal@h &ﬂi@tsbﬂés]?edﬂ @Ieﬁi;an_ﬁf?oll iih::jc! 3mﬁea| ofe$ b8 @nit
enoting a characgter cqde a | angu 0 S i.tle djs e a
screen using éﬁﬁ'&"gl"‘é %?aé"ﬁ’ee{mi‘aé @?%ﬁ?‘ﬁﬁg‘hﬁ?%@ed@%b?eﬁﬁlgé‘eﬁ??&am
of a noving i MAYecddes theSaabitb styReliet tid, evhila indiciteddn/atsibyleaaRit oftement
I ncl udes styl gﬁéﬁqé{org&l&g Eo g?eméged I?o%ﬁg%%{ﬁrn S%geblt ' tnlgg?)(glgta and
i ncl udes at | S t of
tpe ihnve[r;%]i onl. The f&hwtﬁedheatelegieﬁﬂﬁ]nthhadmgaha&ri?w sliylelslheeth_ thﬁmilsaets:b phve
of the subtitle daja js,mngged and chan . ,The style et el ement
i ncl udes at | ééjgw%“iﬁl’f@iugtyﬁ gﬂ%:fcgr?éﬁ?’?g %Sf‘“’g%’g‘? ¢hengs ‘E%&B@%g f BEH &%
el ement s exi stgeneeated) thd fitshaylsdhgbtaddnsat 3 £l B imsitalyiappliadde shednforrdativiniaberlt
nunber of style elements,. each whi ch | ed.to render subtitl.
Gatac 11 sty! demnRlE et TrERGLudertée! Goniah ot S Bfines = 3P Pl oy bff me
medi um t o r endeributeldesci cal subtitle data al though included in
differe tyl esheet elenments he l.e el A . :
O Pt Y S o a1 SRS Y 0 8 Pinccates
fol | owi ng att mildrge sige font udtg tha attdinite ddsot Bhvist whenshatde of dlsubtidetobangsd by
styl esheet | Dafu(gr]r Qkik%iggﬁzjnﬁ{éicﬂ%n Syt | esheet el enents from each other.
\i s({y A

Snce the attribute - S registered in a register of a
pl aybacK78bpar atEeh ofitliestyleshédt elomensSd # k312 intledes aandbntica dumberaf style

o ef or aby” hageleplsyBict Y IS el Bl Bl ki BloXfi e ilfEmarion
desi gnat es a sttyhlbsippbied tox dubtifleviexd. al | y apbl i ed when subtitle data is

di %y s} | } )
\?gﬂt 5gt' 32%? :'slflgl’ § ﬁgfe?%eﬁgsi@r%ll g lg?’y: gg’heé? e %fgrésnet%sfgﬁavet a &ae%i éﬂl tf%%és
n

val ue 'no'. of style information that a manufacturer wants to apply to a subtitle text. As shown in

HG. 3, the first stylesheet element 311 includes the two style elements 311a and 311b,
having attributes style_id of x and y, respectively. When the style element 311a having
an attribute style_id of x is compared with the style element 311b having an attribute
style_id of y, they have different style information. Particularly, the font size
difference is large.

[73] For example, a manufacturer can apply style information indicated by the style
element 311a to a part of the subtitle text information, such as, a title of the subtitle,
and style information indicated by the style element 311b to subtitle text information
corresponding to a dialog.

[74] While not required, it is preferable that the storage medium according to an



[63] Third, an attribute desc denotes descriptions of a style that is
sel ected by the stylesheet elenent. [64] According to an aspect of
the invention a style el enent stores stMIe information to be used
upon rendering of subtitle data and incl'udes the follow ng
attributes. First, an attribute style id denotes a style class val ue
for distinguishing style elenments included in a styl esheet el enent

from one anot Ngihodiak&P Bfthe ﬁfés&&iﬂv’eﬁ&ﬂnﬁsﬁ@ﬂﬁudﬁ%@é @it i$ détaeHableFrolfa USed

in a text used as script information b di al og. el enent. Third, an
attribute col cﬁlaya%qk&pesra@savﬁwabir of 1§ p&se?t daggisingsmiopical deyipg of the
i nformation by Iéh of feWfdrdbe nfddivdh Include Rt REGL Brfited to,

denot es a back round coI or o he text used,as the script information
by the di al og EPaMs. D¥Ds.(Burapandpdyangss @pticalldisgrs Apficak digesdp be deyeloped,

each charact ergn@fihd i@ t ext used as the script information by the
dialog element. Sixth, an attribute posi tion denotes a refer ence

posi ti onl7al whi cA Rizackapparatus forplaing bagk the afgrementipped staragsimedium

i nformation biacéck}amglt@h@gnﬁicﬁﬂaﬁhf HeBraabktRientiSIEWANdW ¢ b@absameahipaétﬁi
align denotes an al| gnrrent of tagcﬁ text used as the scr.ipt for rrat%on

by the dial og &fteieimence i9 HGtSn1 aii@r‘iiﬁ&tcen?e@&abwosi%ﬂss@? 2pgiag
over a screen a@{iar%l's 240 bulpPortin text-baded sititlR daAUdccbilinpGo bl Exdhhidrd

el enent. N nth, ttr ute [ pehel ght f:Fgenote i new‘? % pga;g ZIrde
text to be outeﬁﬁ’f’ & BegRmh Iyeniag- R %H’a 38 8P 1
Sfr: pt fl errengmcﬂ?wsa%r)fdﬁadrgmédsm ai&b%lﬂﬂl aatatpmcbésbmmf%Ite;ammuspi{oude@
at | east one djal og el epent accordin e inven

[66] “Bach of (1 aiayngmize daaEEostgr S phiesea s d st PRATA LB e
text to be di sphiy/@dciiedineresspd ?Iﬁybiﬂrmamadit isnmhadiosdtﬁaethéabﬂa@mmg
attributes. Firs%ﬂ an attribuebe tes |9for iona

Lime when t he CBRBHTHET B rroelding Fapabiin; dgne i mcar?"fa?ed into
attribute end acgeﬂa‘ab&spfdiamﬂﬂiobmmwt a time when the subtitle text
ends bei |spI ed |rd an tribter f style id denot

ol ass vt of " ariians i bioboer A chartl ot ediniirring 3ng fHale e
applied to themvigdmapd information!02) heng thetratigetidueinfortatiq Hy ed Fih 1t Te
di spl ay screen usi t he di e FlG 3 il an
exanpl e of a fcf”fe ofeﬁ%OMZLfsgao sfsfciE&%B‘i%tai VgAY Pgle ‘i’{“grﬁ‘% 10
a mar kup IangWssdeﬂlmﬁdcesseslﬂﬁph@nOMtepmmmngan im@racRon with @xser, such as,
subtitl e docungent star t t I

el enent 300 i ‘iltfa%‘?“a irl;fgll(ggsta%u‘¥%¢ls‘:;eéérgineorrre%{ng'ﬁH{?I?L%] A f{b‘% ‘?#’ghé IFZe

i nformati on t de.pgaumeihp documserder thedikex The full dal:wmeﬂssm#,umayimhﬁeagl e
script elene t f The
subt Pt l e el errteD %5%8813@%% #@s%%ﬁ%g& egélflhgép%aa% 1JE)as<tah il '?‘B%h@%?ﬂ‘elso
of HG 1, the esgipbesmntbecbmbmed. 310 corresponds to the style

i nf or mat 132 i

t he scrirg i nfor naet:é%%nsuﬁleﬁg ﬁg—%bgﬁ%(’ c?ﬁ&%?ngese%{e fgargr%f]n&g‘%{%

i ncl udes fi rstdaarléﬁsedudrdgshqﬂcasﬂmm'mgimrﬁntasd Smstsdmmfmuom@2 and
descri bed ab\o)é cﬁgsgg e(?%xttbg.&diglyﬂtﬁ%aﬁef el ements 311 and 312 denotes

the unit in e mana e “and changed. Each of the
styl eshel@8] el erre'ﬁluesrn@mlg amage data prqvcssgdéls‘i depedes thermiyingdmage Haia prskautpuds
whi ch indicat 5.3 ot qubtuﬁ%Xﬂ E@eéﬁfoftd]n %u{pﬁ?de%ic%farzﬁf%%vﬁig%%&&&ta

apparatus, so as to ref urrent st or mat
processor 414 is also referred to as a presentanon engine.

[791 The blender 415 blends images output by the full data processor 412 and the
noving image data processor 414 and outputs a result of the blending on the screen of
the output device 420.

[80] The system register 416 includes player status registers (PSRs), storing various

types of status information about the playback apparatus, and general purpose registers
(GPRs), which are used by the playback apparatus to temporarily record data.



[69] The first stylesheet elenment 311 having an attribute styl esheet
id of O is set to have a default value 'yes'. Hence, as |long as no
styl e change comands by a user are gengrated, the first stylesheet
el enent 311 is basically applied to the information about the
subtitle text. The first stylesheet elenment 311 indicates a norma
size font using the attribute desc. [70] The second styl esheet

el ement @31p havi s% cifitaBy,ithd Eudé eatﬁpﬁbb@ss&eﬂujtdﬂesqﬁfoﬁnaﬁ&meaés@ayaorlpwmk
size font usin e ttrlbut4e1§desc Thus, when a st qe of a subtitle

i s changed by ﬂ1?§¥?temée$8Fﬁ .a’z@r@aa%n%ﬂ%aeaom? OEEFPFPYFINg e

styl esheet el efRitlpSmagdd (saélflas3d AoliB); badiednsails 4 BpRidubiin ddaiiet tofhest yl e
el ements. Each of the swle el ements. has, as its attri.bute Val‘#ﬁ@

styl e i nf or matfOSMEEREE T4 PRETSPE 41 19 respontste thedepragyctiop sommay
el ement s 31la,modiaba %elé’a’ia prabéhserlidh daécﬁeyﬁxeﬁntrmglulﬁdgecc&t@smg&hejmal [ ty
e, i nfor nat

of pieces of st I on th cturer want
a subtitle tef?%ﬂ%&gﬂgmm aﬁfﬁ“?@%?“r ?sﬁiﬂmgéaléwgt‘%?,
i ncl udes the tpﬂ&!uﬁﬁoﬂ @fae:hﬁwmgsmn&rsdbt&ﬂeldmpdaammﬁ@]ﬁsmebud Bpa user,

style_id of x respectl the style elenment 3lla

an’ atiribute dhe5ou fifa BroCssser lia%ﬂmaﬂ T
havi ng an attrp;duégserlsxg/l e _ |d of Y, they hgvefdl fferent Istyl e

i nf or nat J i cul arl ont ize difference, i ar ge.

For exandPh. a mBTEERIP e cbbpiad. i ER btk prpieiit 4l Ly,

the style el emtsub’iﬂlkalata@namaﬁdrygiot tsmﬁunsuhu cHeklkes if @ xéntdnieé stiucnire Gflthe
such as, a tit e subt.itle, and t |l e,info tion indicated
the style el er’ﬁgﬁtsq?ilf%a $ ith2 redefertingd 3 F%%“&ﬁ‘:’?@g‘g%ﬁe E‘W ©

a dial og. [ 74ktidfiuleaf idritextaaptitieatdta mitches “mheth@pra&étmridcdtseﬁthEe sﬂnmnag,e
medi um accor din tto g@ 11 en‘g?? i ment ot reseg ! glLentl on |§ an
optical disc tIaF*,SEOHLG BIREeSr &1 PERTSSoUp 38 O ABE PRI CHRA RS b! e
of reading outrendiatsahmforglaam dhpuit tha kulditieitew usihg theatykd mydraeation defined by
appar at us. e st o madl arée nit ed
to, CD ROVB tsséﬁesthﬁg erIInCF nglgglgh tﬁ%ﬁ@’;‘}e %?%ccés&tult_ ?f%:és%s
to be devel opedmltaﬁdleuﬁdehngfs Uahﬁiredﬂtophamawllmgpdaameﬁsoﬂﬂl aadi ng

back the afor 0, di um accordi ng to an enbodi nent of
t he present |E’G%’G{Jlmot%g%“&u%negv%v%ggﬁdescr| bed in detail with reference

to FIGS.[83] and Dunh@thwepmducmowﬁépmaingbmg&s wiien greaivingfa usen's| cayivmod

cxenpary enbadl RAErit s S GRARLUBLIG 08 OF fra OGRS A9 il o

t he pl ayback amxalcamwndlc{@l iowbangﬁéhe entps stylaefithe gbttetosbe tegtisubtide f ul |

data processo
dat a pr ocessoPfror 13 Th 3ttt &gﬁéfmz%?e i S B R apon
described in thermeedespe of ﬁieasfgaaa@oa@bwtah tiglg texs(sughchs thypeghorharging 2 he
apparatus can o hdalo Bgier 8yle8ioh dhdfionipRalis e AlhelSiyf icRAGINIRC
device or incorporated iInto gener or“speci al purpose corrput er.

[76] The coreﬂmetewrrwetggﬁﬁ 411 controls reproduction of noving

| mage daggy (i . € whi{eBR é'lsqﬂ?}}e%&%lﬂy%ﬁfeuﬁﬁfa{a%o&% 4¥5 il Iaﬁta Tocessor

navi gation inf or mation 1 core data processor

al so ref er r ed 41 dregerda infaxmagion nesesangion @eprqdvémg@map]elwpﬁoqﬂn@]@é%l@ﬁheﬂﬂ
processes app Idhtﬁgtlb an tﬁiaassl R rOMbeEh lﬂ@ 0 chitfdi{ A€ Trép%ﬁu%&rkbﬁhé’ﬁ@\rmg ﬁdb%@

as, the program

ata 11 ava ram or
the browser dasiaga pre-qes: aprglcamqmpgra@dm%me (API)tfﬁéthpm@qlgmme datﬂ |
data pr Ocessok]ro%@s%of@ﬁ 'rH&JrH\%‘ ﬁn&%%ﬁ?%&%kﬂf& ﬁﬂ%dﬁcéa&&%@imwa&e

separated fro he program eng he engi nes can _be comnbi ned
with reference to the information necessary for ayback recorded in the system

register 416 in the same manner as in a core mode (which denotes a moving image re-
production mode using core data and is referred to as a movie code).

[85] During the reproduction of the moving image, when receiving the subtitle output
command from the user, the full data processor 412 transmits the subtitle output



[77] The text subtitle processor 413 verifies a construction of the

t ext - based subtitle data 130, including the script information 131
and the style information 132, and proggsses the text-based subtitle
data 130. [78] The noving i mage data processor 414 decodes the noving
I mage data and outputs a result of the decoding on a screen of an

out put device 420. The noving i mage data processor 414 is al so

referred to agoRmBh@RARS ftki ABLHASSIOERs0rl413] In TEspoRketd R rsubkitle d\MEjuEs

i mages out put by the full dat;tfe process% 412 an&t@e novi ng IrTB.%g
data pr ocessofozmand the Exfspbte processon A3 gtpyts 2 sultitisysing thefexthesede r een
of the out put sgififle@ata4i30 in (h8QAmd hemSey 88 RIThé gtk sb&s. 416 incl udes

pl ayer status registers (PSRs), storing various types.of_ status

i nf or matl®n abo mw@wa%aﬁen&ﬁ&&% g VEeR Erogiving fhe pges command

regi sters (GPRg) to dﬁaﬁgéf‘th@&?g&tfsgge BBthé Bibtiple aib AtikiafiiRodesdor 812 Fansmits the

tenporarily record data Specifically, the core.data .
processor 411“%%’6%@’“?%4@W@W;WEEQ@SEPW?OG#%%%@ shle dguging,

register 416 age@irdhdi@xi AbAtIdEGEEIr40B. 16 98HoNE td thie uk@ B cogitiahd 9013 the text
roving i mage (such as, a npvie), and transints a geﬁ)r.o uction command
to the novi ngSYRflGEIQEsssar ePpput piyle of dhepberls 19 thegeme manner as in

reproducti on g bdet he novi ng | mage data processor 414 decodes the
ti on necess

novi ng i page data_usi t he infaqr or.playback .
recor ded®hn the 1@95%5 Eﬁlg‘}f@ﬁﬁ S?FE’ID(%E’ or SRty rﬁ%‘#’ég‘?%ﬁ%mcg‘ﬁr%?ysﬁmﬂﬁ%‘?tﬁﬁ
i rage, when aﬂﬁuwfistéraxmm@uﬁ‘orﬁmmineluaatiaituea«éxﬂmasal subtile dAt E300ad e
dat a processo;éjscgg} Rtagfansni tshs éu‘gtitle .otut tt coramnd to th H%ét
subtitle proc r Rgfearingig 51G. 5, PERS denoteregisietsiiat L601q YarQus Wpes i sta
command, the if¥tmatichbbdut @ pRytace apparatdslachdhgIo thedtiressntlifivention. #PSRENw@N
a menory (not,shown) and,checks If gPsen gcrt\e(s:(gtﬁstru ture of the text

subtitle datafifaiede nhmbRr of 45, 2uthosEPHR R RQCE f R FRVINE JI0385,
sent ence str uPSRMNb. Afinditutestthatiurshebdf 4 $ubtitasteeampdeteioted toweptodudecthe current

det ' d { t ,,f.he text btit] 41
o edetem 169 S SRS SUASIUNG, VSR KRR ChR PRSI i

i nf ormat i on abdetted theeprodice theecutrenttmoyiignignaghie styl e i nformati on

val ue® ddPlul yos TSR Np ol ERATE Iftaliiiiipahbor IRRUAR b n Bl bt ol i
the noving i nﬁgmad?]n wher ombtdeis okipht asivg st pbtitlodata. RSRAN. 381s enance
420. [83] Du , : ,

2 User s combbdrt SPRRMGEMER, ahy br SPYE PO} NBY T enblipied 96 | "0
core data pr osteweosmbbdiment,amsan besanyappuopeate sndicatoramuegis@rs hayingoshey sizes.

t he out liggQUSt Y1 S0 N PR SHBL 51%@%‘?1%& e B[ﬁﬁ‘étioﬁtl! bi &és?n@liQQSr? ﬁ%vaqﬁsi;

The text btitle procéssor ges the style infornation use
upon t he renderibnaiikefWhins ¢onfent ofRSRoNoalfbiachanged dwring the repraduetionsl 8ie

as through chﬁgﬁi |, ) I
registers the c aggg%eﬁ%él lga{}‘ﬁﬁ%?%fg}t)%gﬁgﬁrﬂf Eé%’sf/s}?ggné %‘éﬁ@gﬁéﬁf}feﬁd o
[ 84] When a ntheiseriptdniotrastion ipalekchapgadae full data processor 412, the

full dat[go]pr OCeS’HRlhove-described style information applied to current script information is
stored in PSRs as shown in HIG. 5. Altemnatively, the above-described style in-

formation may be stored in general purpose registers (GPRs) to be described later or in
an internal buffer (not shown) of the text subtitle processor 413 according to aspects of
the invention.

[91] An example of a user operation (hereinafter, referred to as a UOP) for a style
change will now be described. Function Text_subtitle_style_Change (stylesheet_id),
which is a UOP, sets an ID of a stylesheet applied to the text subtitle data and changes
the PSR No. 19. Stylesheet_id, which is an argument of function
Text_subtitle_style Change (stylesheet_id), can have any of 0 to 231, because the



412 records information necessary for reproducing an application
included in the full data 110, in the systemregi ster 416 and
controls the reproduction of the rovinq4inage using a pre-defined
application programinterface (APlI) for 'the noving i mage data
processor 414. The roving i nage data processor 414 reproduces roving
imge data with reference to the information necessary for playback

recorded in t hg®¥SEaMILLHbREBle 16 4%t Subdle iSBEdiefidaN} &ifidte, bufa RSROT €
rode (which denotes a novihg |1 mage reproduction nude using core data

and i s referr égeardingdo the shommeragiplo has pgaibiysta sigg- SRS BPIE SHRESY on of
the noving i W%ei,gaﬁ\tmrﬁlﬁ&aiﬁ@ﬁ i80S SREKFdrQryRishi lidg IR RS SHsgfoe

user, the full data processor 2 transrrits the subtitle output

3
command to t hetsleskeetsidhehangas ayabecs dherPSRiNo. 19 indigafingpadDiof astylesheet to be

subtitle out pylefRTBRRAEng iH3Get §AititRWatal fol eBicRREP HBmérkFaRie ! Fibther, ¥here
subtitle using the text-based subtitle data I30 in the sa manner as

in the core nedSR hasgpotber steraga $ite, #dpndanstood dhat e stileshet gd camyhavgather
when recei Vi ngyifgsuses conmand 401 to change the output style of the

subtitle, the full data processor 412 transnits the user's _conH\and
401 to tI9&1text HGopilystraiss swanef FPRewhich are 5y§iv rgisters thatfegisier the style

changi ng APl figtorrhfifont182 inchidel id ih8 tdxE-BaRE Sebtitté Hata 130 of BN ANERinfdimbtiéh
user's conmand_ 401, the text subtitle processor 413 ch&g‘ges t

output styl e @boutRestdeshestelegentdefimed magtylgsehelgmentds reqordpd indhe gﬁﬁﬁﬂ%
[87] HGt 5 il lsHswh : ﬁiﬂt@hﬁ.?ﬂlibrﬁﬁﬁvl@iy,aﬂ&t@?%ﬁfaﬁﬁ%t | 'o_ﬁﬁfﬂ&ﬁ&lﬂs@ylédﬁ?@?em&ﬁti ok
are systemregisters that regjster e s e informatj.on, C
inthe text-b é@‘%@%m@“@gb‘é{gf%@éﬂﬁmﬁq&buﬂe PF%?F%?OF% g Iﬂ(‘gf“@? Bl
PSRs denote reggisters that record various types of status information
about a pl ayback_appar at ccor di t he sent _inventio PSR
No. 1 indPkates E?fg%’i‘g%glr%'gfa‘g#%%i i)(%s‘le?‘gﬁﬂ St RAEESt ¥dotilice a
current r ?)Vi nG%xixﬂmgﬁ abdﬁsgstymheﬁ;t Eleflefrpdeadifees Nonige rre@idsazda&ulgé muntber of
stream sel ected.tpo reproduce fhe current rnving | e nd PSR No. .17
i ndicates a | éﬁ’é‘?ﬁgﬁeée FﬁﬁmHFe‘{ﬂé‘t%ﬁ?h@ﬁgogweé‘grécﬁ%ég{)gﬁc?rgsanﬁ?"f"'

r egr oduce the slqﬂﬁsﬁm tlefriefiy iﬂlgicimgﬁ]d oanl&IngSthﬁh, a;nli&dﬂf&sﬂlﬁlédedo@ds an ID of
indicate a style et |D selected in rendeti e,.Scri i nfo Eon
when a subt |t BEDIGHEH plsReR o EARER e Of B IP guscpplty il b iBhhé
just an enbodidoeshent describad i EFIG.epha eed stiRyheatylenéntSthabintlichERnoied fort
t hrough 63 of the ‘?hrvmeﬁen%oodi nent .. @r can be any appropriate

i ndi cator in rPEGPLE &IEEHRU W EPREM VYV zes. [89] PSR No. 19 can be
changed [9¥] a useA noydlerddin iwicht the hfereteentionddeihybark @pparatud wprodidis mowingt he
i ke. When a conte of PSR.No. 19 J J j e I
of the rnving l?aﬁ%eg@ttad%st‘% %“%%’W‘ﬁg“f P @@%ﬁggggefﬁﬁ 1?&,?{ %H@é]ﬁeaaf}ﬁfégﬁﬁﬁdn%'
subtitl e out pstorggeyheeivap pill eclw be deseabalorsingt HG Y. d¥Gxt illostrates anlatgorithm for

changed. [90] _The. ve-descr | le i r o) lyi
current sori probPBRR R TR 132 riill BBk baARRY Bed feommand
Al t er nat i vel y o dhimgeainautputigslerdt b subtitieys eciinédbirom nivser duripg pprasuciancbfian

general purpo | sie ) e i 1 Qf .
Poternai "but 1 S0vPRnRe ik bR apb e AR sl ol S n
accordi ng to depetivssdéctediy thewsencanche. applied using a function, such as function
Subtitle_Stylesheet_Change (arg), which will be described later.
[95] Referring to FIG. 7, argument Next_Style (case A) or Prev_Style (case B) may be

used as the argument in the function Subtitle_Stylesheet_Change (arg). Alternatively, a

specific attribute value stylesheet_ID may be indicated as the argument as in case C.
The case C can be expressed in a function sirmilar to the function for the afore-
mentioned UOP.

[96] In case A in which the Next_Style is used as the argument of the function
Subtitle_Stylesheet_Change (arg), the playback apparatus increases a value of the



[91] An exanple of a user operation (hereinafter, referred to as a

UOP) for a style change will now be described. Function

Text _subtitle_style Change (stylesheet .i.d), which is a UOP, sets an

I D of a stylesheet applied to the text Subtitle data and changes the

PSR No. 19. Stylesheet _id, which is an argunent of function

Text _subtitle_styl e _Change (stylesheet id), can have any of 0 to 231,

Pﬁcaus f t hﬁ Jsfyl?_!dEéQTeﬂD Q%‘e?WﬁlggsRﬁm. ﬂﬁaﬁélﬁ’l%@ofthbﬁﬁ%mﬂlﬂﬂﬁbi bf8hé Sext-
eoretically infinjte, but a ccqrdin o.the, shown exanple ha

a 32-bit data bepeAsubtip Eﬁ%ﬁﬁﬂfél%@gﬁ ehaPFYAIo ve&%wareﬂﬁg%éwﬂe-sﬁ

function Set SWRM vahid/dreB1gty18éhebtdID of d@urfenilf tikcAtyhels TR dredtest hyinQAKERN, 2

I d) changes a value_ of the PSR No. 19 iqglcatin

. f t.yl esheet
to be used i nSHdkainefge Erﬁéll%stxwg@eﬁmv UGHig{se Tocase (G ?39{%%&513 2

argunent val ugtyldsAédi gD vaeesbiuimedBphdiésing RQUREH sEIRR&HTDSIER, 1 tytl ik S
understood that fhe stylesheet_id can have other nunbers. [92] FIG 6
illustrates s of GPRs which are systemregisters that register the

SH tG yl Ie i Ir[goj rr?t | 00asks$703 %mlatmdeebrffﬁ?ttdﬂﬁe &?mg?:lgms@ﬁbt dgu lielicA48Bahd30 of
) I nf Qr mat.i on, abo a's es el ene n in
styl eset el errg)ﬁ?"ﬁgg’?? ’éé‘é‘?‘ﬁ"édh‘?ﬂ ot &55“%990% Sﬂwﬁi—#yﬁéw&&a“ge (arg).
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stored in e.intern u r.o e text. su r.Qcessor or
ol he Pars o0t RIgh pr e iBirmel e o ettnsbasedabls PRESsargh L
r Fcor ds [QQIZdas dgﬂ@t &i]ll\ulgﬁﬁtﬁ% ?ﬁ@(aﬁb]e:jd?aizl lkPIﬁJﬁH;]drfBbhﬂige aiecs?ﬁe iferingtiens gget
el enent, and address ) cords. s. the n r of, st t
el ement s used 2FYPTYDE R3S ASRRSE ?{tﬁ%mas'btlﬂ?eﬁ?f? 4P E‘g%ﬁ@dﬁa&@ﬁl@i&@%ﬂ%ﬂ
OL da styl es heﬁheﬂs%ﬂinahﬂ@;tdh@tﬂhaﬁ gartbegedaporswittngdf ad applivatiordndluded in
address 103 reco a 0 st et .el enent,.i ndj cat.in .arge
size of a fon(la?e ﬁhﬂ%ﬁﬁaﬁéb'%rp(?@fag’? #iﬁ{tg@tm‘gﬂ%f f‘l”?eéha(ﬁ?giﬁ%gk?r %3@%1?"?%3%1
in HG 6 has tpyalustion sfahasingdimagenicerdinpatb anapplivatien.a normal font size
and a | font.size,. respecti.vely. 19 net.hod i n..whi ch, { he
af or erreﬁp gﬁned pra?yB%%%P%?S Hﬁ?lﬁ‘ges%gﬂﬁ%t@ﬁg?gﬁg% cﬁﬁu@%%%égﬁ%c% g
subtitl e styl ditimap-basedtsiltitlesd b ambing itnggea AUBsxtSubitterintetfeced$ defered as a paed
st orage nediu A W d ' ' -HG. N trates
an algorithm P’%gess %?tg%tplm%g? ﬁéercféét t)??tgballg% %Ifgﬁg'?‘i’rgéirfgéﬁétgged’ﬁ lng IP% a
user's commuandhclifedin fallowimgedRis.tThe taxindsigtas' aAlenates ppararsdtgy indicdting an output
subtitle is r kved fr. . 4S ' ' '
Tmmge.  the. pl SRt AR BLAUELRE) bRLPIMGaAth BouPad ifitullbe s
styl e i nf or matdxosubtige &ide auirchiy béing wwedr'gethangbiode(pjyibtains algnguggacode of the

function, suc : ' 5@#& %54 St o7 L Mgt

w Il be descr Pebxggﬂ{ug?g;é c%g e éé??l ng St%glgﬁgtof_%ﬁgr gunvgﬂrﬁgﬂtﬁgg?&%t 5?%

(case A) or PSubtiteil) leobtainsan IB) ofthg/custent text subtitle file. 'getCurrentTextStylesheet
IIX ¥ obtains a stylesheet_ID currently being used. 'setTextStylesheet [ (unsigned int

IDY receives as an argument an ID of a stylesheet to be used in rendering a subtitle text
and sets the PSR No. 19 to be a stylesheet corresponding to the received ID argument.
'nextTextStylesheet( J denotes a stylesheet next to a current stylesheet in an array of
stylesheets and sets a stylesheet to be used in rendering the subtitle text. ‘prev-
TextStylesheet( ) denotes a stylesheet previous to the current stylesheet in the array of
stylesheets and sets the stylesheet to be used in rendering the subtitle text. 'getDefault-
TextStylesheet ITX ) obtains a stylesheet set as a default from the array of stylesheets.
'getCurrentPresentationTime( ) obtains a presentation time indicating the time when a
subtitle is output from current text-based subtitle data. 'setPresentationTime (Time t}
sets a presentation time corresponding to a current reproduction time using time in-

formation t given as an argument. 'getCurrentTextSubtitle( J obtains an ID of the text



used as the argunent in the function Subtitle_Styl esheet Change
(arg). Alternatively, a specific attribute value stylesheet JD may be
I ndi cated as the argunent as in case C,,The case C can be expressed
in a function simlar to the function for the aforenenti oned UOCP.

[96] In case Ain which the Next_Style is used as the argunent of the
function Subtitle_Styl esheet _Change (arg), the playback apparatus

i ncreases a vahmaledile bi@ent d@rdntly bemBesdd foPa slrfine Shibtifle bi@uPHat-No. 19
the GPRs, or the jnternal buffer of the, text-based btlteldge&)rocessor
tpde pised inouippfting

413, and appl i &¥tSybitle(§tring Hlepame,on yngispedin freceiveg 2
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Subtitle_ Styl eshagén.Change (arg). Case 705 represents a nethod of

storing a designated.styl esheet ED value in _the PSR No., 19 t Rs,.

or the i[ﬁgér nal r}g@f gé‘f"%ﬁteﬁ e e ffadarp %BW“PP@WB@@‘E%%PQ@é%E{‘@é]‘
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i nformation according to as .aspect of, the inyention. ri 0
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subtitle file rL: : .

styl esheet _EDPé %eé%ﬁf:{}%g%el %génu%é%dé%ﬁ }Fl gg@#e%é%‘%ﬁ%@?e%% tﬁa[P)e ](nltjerl{gaf:% r?é)&-

i nt dl D) recei weleristener.dn Hoebran ohject Plyesfwhicksis plmpyingdmagedateecansreliing n

S et
Lo B PSR A, S M

correspondi ng e rece nment. " next 1
denot es a st ylplicdtionPlayElet istivitially exaceted, itisymitislived:Iniline §ra kayquagf the ap-

styl esheets a LRk ' .
subtitle text Bﬂc%ﬁé\?@%ﬁyﬁﬁgﬁg}éﬁ %’%ﬁggﬁ%tg gghgggltﬁ es eetbkgsegv ct)itljesap
to the curr enplieatiph PiayXist is namet olndines§ thypughi §J aasAeention thatimee besganprated
tyl heet t ] js i, X
stytesheet 10 )\(-{E%?;t/iﬁag@#cpﬁ D?se%l ”’:uuu}%ﬂzéﬂpﬁ:écﬁ{atgslﬁﬁﬁé 8 a path for movin

i get Def aul t Te eet tains a sty eet_sét as a d_e%_ault
from t he arr ajmage datagesovrese fsbe ysgé bOie epplicatien Blac?det is desigrafedsindipe §ians
a presentatio | - ndi ' | I | | ;

From carr ont [ TEAQLESHeR piceFich LiSmUNEIugo ik lsiuicds RoftkpDiding o

sets a presenthetdesignatedipatle isrprednsediand-mlopgediodhe eliert Plager: Bulinet i0pBvant ne
using tine injoeapLy | bt Pidyeith RE & d from a nser and process the
| get Current Textméuuatfllt e ﬂ%()o tains an | %%(;? tl_ﬁgat% ex? 16 p‘
command is registered. In line 11, an object 'subtitle’ for the object Player is produced.
In line 12, a text-based subtitle to be used by the object 'subtitle’ is designated. In lines

13 and 14, the exception that may be generated while the object Player is being

initialized is processed. In line 14, an error message is output when the exception is
generated. In lines 16 and 17, the portion start( ) is executed after the object Player is



subtitle file current currently being used for a current subtitle
output. 'setTextSubitle(String filenanme or unsigned jut ny receives a
file to be used in outputting a subtitle as an argument and sets the
received file to be an ID of a receivea filenane or a received text
subtitle file. "start( 7 starts outputting the text subtitle. "stop(
) stops outputting the text subtitle. However, it is understood that

other API's cafitillge8IR%ine17 gy aiuenailof theaotihaim®e datadbhtralled b thebbfet G
8 need not be used in al]| a?g cts. of the igvention.@ﬁ%{l‘fg FIG 9,

i | lustrates af @saRsiselndme %Pgaf?&?e%" FPRPAnR ithog the gsex i
defined in HGprdkessB®ferring to HG g application PlayXl et inherits a
function_of appljcati Xlet, which is a basic, upit t he_ Java
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pl ayback appakaitif.is Béibk butpheee Bithitle BuQLf 8 eRPFEIN Onahd @hdritahd Mhen b6
process a co nd rgl%ﬁ ved froma, user du mg} rﬁfr]%ductl on of. a

movi ng i mage. SYOIOIES abeine OHPYh 3POEL T tiRe ?”hfﬂ‘ FSTtElg 1910 Be PRIPREIS Y Man
Xl et functi onchiofizbé with@'poin®th fifié When a OirndnbgowAPimRRd Obeireprbduced, and
executed to igti}@c{?@e the application. Then, portion start( ) of the
application i BHje oyiguts in FIG g when the application

Pl ay Xl et[104 execmtli@ags 25 ind 36, intintdvadtitgrcbfgxtSubtitleStyl@hestBienn 8 stieshdeeto

ti init f to |i 4) .. Cod f licati Pl ay Xl et
B11 now be abburddin Gurphfage it s S ehdsnd Py a plreisa it
gescri bgpl [ [1 th%&sddsmmml _ atly ﬁsgld@@ﬂtfshédt isrtb%\lasilgariemigge?ﬁ@t(ﬁsty}ephdetsme
, an object o e i cation PlayXl et .i,s.decl ared. i on
Pl ayMet J| nher kasgﬁé%ﬁ%%%ﬁumu ‘?%%Ph%ﬁ‘ ﬁg@fﬁ%ﬁgrﬁt ﬁ%ﬁ@%ﬁ%@% he
interface Conufgl dfatflésheener. In line 3, an object Player, which is a
i mvi [ dat.a .. |14 bj dipg.t | i gati
19 TS SR RIS S R P 3 o S RS SRA? Be ee

PlayXl et is i bdwsed in enpatngitie sutititle $s ¢hangddab b ztythshden plevioes ©, thastylesheet

| ayout of the applicatio lL.ayXl et .i e feiql € he
rimng inmage ﬁﬁ%tbgn%gseﬁsg@%cfﬁe%%y ‘;sﬁg‘lz%ycl:eg%%élns% aytr ?IgetOfiﬂlse aﬁ%@%. In
| i nes 7 t hrouglyleSheetsnthestydgshéed to behmmed meontidtingethe subtide ishhged tdthe last
obj ect Pl ayer ifes@e%i&ﬁh&%o?'s@%e%ﬂee&s? cached. In line a path for

0 Bbe

i mvi ngi mage d SV ESPEL S UPR A used by the application PlayXl et is
desi gnat[&@h] | n |IniieesS2%andeify womevemdnyreof setSibtitle§tybishestiEvent thetshdesheet to

or oduced ana 3f Padif SARERE HESLEARAPORIBR b gl SRt by A aulcbar
Li st ener usedvidye trglndedijneateviitapiect 't'o recei ve a command from a user
and pro t he gg‘ggé]_-' | : J 1L A j s atd
'subti tﬁg&ﬁf or the o jgt(li(%' lt%%%b?)@?—?&%{%%%ﬁ% Qﬁﬁh%;tﬁnhgt_l%fhggﬁphcmm
Ei ext - bas eg s uBlayXlee of IGh@ isaxeentésly rapredugtigreeftdesignased ypwing image data Staﬂz
esignated. | i . : tuﬁﬁ% rat,e
whil e the obj SJ(I:I%; e %ﬁg)f/%l? oﬁ@g%%ﬁjr{%éﬁﬁﬁ? ﬁ%ﬁ%%%ﬂia?gﬁrdoce gégg)dglagﬁll (?tr%e .
14, an error me¥isaimagesamentpritof aehitlestartexWhen angther subiidle entapicgrmmand is
lines 16 and g&eiv&&??@&%ﬁfl@&tﬁ}t%été%ﬂedﬁ s executed after the object
altzed. Inline 17,

Player is 17 1niti : reproduction of the rroving1
i mge ddt@8lcont r¥h¢naicammandaestSubideSpyleshestEyens isreceived fromayser grhile the

t hrough 30, ag,po%g‘g tﬁﬂewdaﬂr&% YR Jf&%’?ub@é&eoffééﬁénghéuﬁﬁg)ﬁﬁéﬁﬁﬂ-

[103] In line ,_InTan event typ
Subt i t| eToggl &Emetien havingrrncattsibyte shleshegbIPrwhose yalpeisdgrentersban 2 Yahue of an
subtitle out pyiiue it%l@ﬂ&@ttqll])ne@‘c\:m t nﬂfﬁ%@tﬁ'@ﬁ@onﬂ‘éﬁ&ﬂ Wit nS Rt SprévSaib-

bei ng output, a poi In i1 \ he subtitle is to be output is
synchroni zed tifleStylashseiEentiisweesivied figra theatserwiilathe biitla i hetnggatnus the
be reproducedq,@ndhB ek Bt & éﬂah%dﬁsxggt&ﬂéfﬁdrhﬁﬁoﬂ Ay dfhrtibites 25

and 26, in an event” type of nextSub t yl esheet Event, a styl esheet

to be used i ntybesheritHD vilapsa valupis k srealies tham Higgakneos the atfyibute stylesheeh AR of

the currently used style information.
[109] When a command setSubtitleStylesheet to set a current stylesheet to be a specific




[107] In an operation of the above-described Java application, when
the application PlayXlet of FIG 9 is executed, reproduction of
designated inving image data starts. Onge a subtltle out put conmmand
is received froma user during reproductlon of a noving inmage, an
output of a subtitle starts. Wien another subtitle output comuand is
received, the subtitle output is stopped. [108] Wen a conmand
ne)t; t SUFI itl e?sﬂl&ﬁ&&(ﬂi fevéandd dsﬁgrm@ﬁipﬁeihohroﬁflahﬂlmbuﬂ@@}t@lﬂsﬁ@e cﬁ)angin%
subtitle is being out ut,s of the tit IS nge
ceing styl o 1 POV AR e i, feduepyalben s Berdd Boar ue
is 1 greater tspevifiéstylebteer wingatyleshedti IMinputdiyylveaheet _| D of currently
used sty | nf or L on. en a.rco nd I t]eSt eet.Ev |s
recei vedﬂﬁpiom t hﬂﬁ{ui@?s #&W@Wﬂ@sgﬁ%gat E‘E?S Ig Wﬁ%ﬁq °pyies
style of the %ukidisubtitle MMDBeﬁnugitﬂgI&tml whénnd subting maputhawu dﬁgmﬁiﬂd is
attrlbutestylesh t 3D whose male he,val.ue of
The attri but o TEDA IO U o e cleteBripa el b e et
[ 1091When a canfonnstionad beibdedtin &Sﬂgﬁrﬁgﬁhﬁ&haﬁdﬁ gbotit ax’:subultﬂaf ﬁeﬂi; msdpysfaﬁeineet
to be a specif.i 8 s esheet is received u3| 0 he ap | on of
F G asubt i t 1010 hgtsads §PARCh R WA B BoR e U R R,
the like, the chtmﬂzemmmta)ﬁoﬁﬁheﬁﬂhe M&xeﬁ:h@xﬂgﬂd 1§m1t1b1h Sqmﬁ(gipmsentatlon time,
styl esheet u3|n
i owchart i1 dRoRaRercioat bisercal Whetn gl antide Moty pd
t ext - based su bthact]:i zesuﬂatlwsbﬁq;ut e satns ingwliich ﬁb Gubtitle is ndientpat, udpierdtion
out put start lc}ﬁ?'(;mnd Is received froma user, a stylesheet el enent

a

havi ng a defa ‘attribute 'yes' is set as style information to be
used i n [déHder i nif therfuoremestibtitie miqmmbtamsiaﬂne statue it wkitch thersubtitteria butpur, the

1010. Th f ' .
reproduced | s "SyieqpBt PostRrtar T QARSI G IR it A8aE BByt i
out put by set tthemyatus iprvdgarihe subtitle s mog outipnt, Gpenbiitlecmtii® BR:ontluddds
checked gt her @ oRULHRA i SHBLY bloBaBbPia0ShAtYS adiinfhed iRbHS oA 1156 O

asubtltelso put or a e su [ outp
in operation HgBeubtile iieins tdbetmtlnmush'nmmummﬂ,epuammtm@ atdﬁé)409ret he

status in whi Y%bp&‘a& Gk ! B'nghénlﬂf %Qﬁémnﬁﬁbﬁ iff E&%r%\é(inlelﬁﬂ tho bubtitle items

performed, in eration e current e output status
i s the st at us to be eintintouslyeutpubremain thessuhtitle ouipypas sonchidedubt it e

1040 and? 87T deFestidichionite kolfinpidhlalish b prfish @ bncdhofPhghg o

conti nuously eperiien MMFWMM%IM Atgtus @thle&ﬂﬂell@ulﬂlﬂ@rlécheékﬁé‘a@éhﬂ 01

the other. hangpedod foshSindRkaliTsRatiod whBEEAh: AbiHa30phRto Aocompleted.

subtitle items to %e continuousl'y output remarn, tgu btitle odtput

i s conclliidd. HG. 11is a flowchart illustrating a method of changmg an output style of a subtitle
using the style information 132 included in the text-based sub-title data 130 according
to an aspect of the invention. Referring to HG. 11, in operation 1110, a command to
change an output style of a subtitle is received from a user. In operation 1120, it is
determined whether an event for the received command is of a subtitle toggle event
type or a subtitle stylesheet change event type.

[115] If the event for the received command is of the subtitle toggle event type, it is
determined whether a current subtitle-output status is a status in which a subtitle is
output or a status in which a subtitle is not output, in operation 1130. If the current
subtitle-output status is the status in which the subtitle is output, the subtitle status is
changed to a status in which the subtitle is not output, in operation 1140. If the current
subtitle-output status is the status in which the subtitle status is changed to the status in
which the subtitle is not output, the subtitle is output, in operation 1150.



[113] A styl esheet changing command by a user is applied to
operations ranging fiuifl the operation 1030, in which an out put
status of the current subtitle is checkgd, to the operation 1050, in
which it is checked whether the subtitle output is to be conpleted.
[114] HG 11 is a flowhart illustrating a nmethod of changing an
output style of a subtitle using the style information 132 incl uded
i n the t[@xé] bas«kh the bthet lidnd, ifl dicavdmForthe et civedicdnmmand issfibe subtitlet he

invention. Referring to FIG 11, .in .operatjon 1110 a nd .t o
change an out ﬁﬁ'ﬁesé‘?'% Fhange e‘éengéﬁ Bi 1{ P gqugu?eédc@i’%e& h?ereg ﬁ?tgg{ﬁ% peceived

oper ati on 112Q@omiviand & adetSeyleshaadveiied fearStplashesteventf ara grineStylesteetwesent, in
command is of a subtjt t o vent type or a s itle stylesheet
change event CPFa1Y il@@]eﬂfef S%Eg’i@esg\‘?grﬁvmft 1%“&@8@&% S ARSI E SN o
the subtitle todgbitestglestrist id/gfn styleshest seletted by & nserl Thicatxi8tylesheetievennt

btitle- . j i n whigh itled ,
Status in i Crieponbile i ek il i b sfics s tifiply find
current subti tubedapodrding to b adquendeof slyleskdetst The prevSthlestzet dventslekipnatésa | s

output, the subtitle status is changed t.o .a.status i.n whi h
subtitie s notbtufbt A Soink  SORGHET i © i Fishetr p RS beln e
subti t| e- out putcosdiag tsthe sequéree oF siyleshdets. Ab deshribdiaboubwith tederencattaBIG. §

changed to the st s.in which thessubti j t

subt t1e i's oQttE Tl Py e ogeSishicl tféph Sod BhpRviBinod Bnc g
iL the event executelginropemtionsd 120,it80,candd 190, réspectivelyt $o thet asty%ds efhsbtitle
change event t t L e .event e
recei ved com‘r&yﬁgf%?%doél dsschegﬁglﬁ%@%@%é@gﬁ??&ﬁﬁgﬁﬁ%%@{e&g " event, or
a prevSt¥lE, sheet sterageunedinm aopediag toan dnigdimei of the pBisgit diention ipclades
designates a ] ' -1 | Bshestbal

of a styles heZ“tg‘ms’éeﬁtjég?ﬁéfﬁ%%%@i@ﬁ@%%%?%@ﬁ%@%éie nt 1 bakflh
desi gnat es a suliitietdna i a phuslite of pieery of styleyinforhation snébet asiyledn which a
styl eshe, et ¢ . i .ng :

Styl cancet s. TR Sy cBthd BBfAR HRdadThi, £ RHLEEE Ryfihe imags con e
styl e using aosipyl inyadeus spi¢sorithoyt degradstign efthemage qpaliy of § video sttpas ed

according to : € i i

et erence o MEmAREHERE and by bRRE B SREAILG M MPKEYIES
event, and theuhﬁtbmwlé§%qugﬁ@ﬁlymeé@@@§@d, in operations 1170,
1180, anghghl90, Auasidaaty, wla!g?sgﬂb%dgﬂ:t%@s £ ¥ btk ugemla& inblifs iﬁll?l-a%%hﬁ%qg

i
on a screen 1S C anged accor ) eS|_gnate COfTTTB._nd., ;
st orage medi uisundenstoad gt espeetn ot atrsen invention qoaldheasedh with silkimase data

i ncl udes t ext ;hpgepusitatd dduf Ad@), Fhile AQABE if §aak JF RdssHebRIM IRMUAS00d
i mge data. The text-based subtitle data includes a pl ura1 ity, of

pi eces of st yHhat aspeess plthe dryentpngan pe gprlied teanysetpf infprgationsssaciaed; vth

out put can be,RLRitdid ddc¥meMNHnd Shich e Fortifa groabink o dah, 2AleRRifioN 8f 4 MRge
can be output .in various styles w thout degradation of the i

' : neg
qual ity of a VPFERSHER NPEFABEEAN HEAE PLYICH PSRt 2 bPeiash sige, agd solor fqr e

data are easypenpR and &y x| v RciiblisGhoddd Boid ddten ieﬁp@bﬂsghﬁe, Eidsphéing,
arbitrarily changed by a user. [118] Additi one%l |y, while described in
t

terms of a suBWRrER ¥idiksspagingbetren Hgpdingsad#edarthi ¢ s under st ood

that as E?@]S of Fhiveer3h @SRMgel it hdrdifdiothnkSpdés 6Cth¥\prickens foivkdtidnARg e
data and/or with audio data,. Also, while gee,gglbed in terns £f )
styl esheets, Muchdexibassdsubisle dainclydipg eiyle iptorpption i3 {repided Andadpvise and

applied 10 anyefRH ofhlajifif Bickhd RoradSHodiial LIS Sandie RRipREESIRNItHe in-

docunent and which sets Torth a oupi ng.of data, a definition of a

docunment ' s apﬁé’ﬁ’%%@lchdtb% RRgeToPlsg A HYIE iR S‘Sﬁléuqeﬁ %@tp‘étic_?é?e

?”dt col or ; or cﬁ'&@éﬂ.{.ﬂ@%@d\%ﬁ_@,dyxﬂbﬁé@dﬁpﬂﬁw &ﬁécb&ﬂﬁlg&@@@éaﬂlt?&f tha prbsendt

in terns of space, |ine spacing, .margi,n w s, .spagi ng be "

headi ngs, andT¥8GaHER ] F%ﬁ@]forﬁl?ﬂtaﬂ@gq‘tefiﬁn OEPBtr‘Hdé“‘?i’ééWE"rﬁ ﬁgﬁnﬂﬁng
various subtitle output styles can be selected by a user using a plurality of pieces of
style information included in the text-based subtitle data.




20 [120] While not required, aspects of the invention can al so be
enbodi ed as conputer readable codes on at | east one conputer readable
recordi ngnedi a. The conputer readable Qﬁcordi ng nediumis any data
storage device that can store data which can be thereafter read ty a
general or special purpose conputer system Exanples of the conputer
readabl e recordi ng nmedi um i ncl ude read-only nenory (ROV,

random ggs@ss MeyElevnot RoMred, @hpeBSWE the MREARSN Cantadose erdbb@B@Ys bnftfer
optical data storage devices, and carrier ves &ﬁuch asggata
cAdAE P dinRegt

transmi ssi on £¢AdaRIERodes o phleast ARG omppiRE ¥ BifeeP & R g

nmedi um can al s@dbsle tcdidindrebdtn %Y &iy B! 6b¥e EAitB QA cAPARY Uk which e
so that the conputer readable code is stored and executﬁd Iﬁ a fhe

distributed faergadar repd by seprral @r spesial PEpAse QOHBHESYSEMY

Lo exenl ar y o o1 et b ¢ hen ot
o exenpl ary embodi ments_t her it will be undérs . se 0
ordi nary ski | Reqeps @F@f&@%aégﬂ%@%dga%’ﬁﬁﬁj‘ﬁg& Wﬂyo‘ﬁ%sa?%m@éﬁﬁ‘i sfozage
may be nade t lggyigdsNant daﬁiéﬂfwaﬁl@?(éﬁdhia@ﬂaﬁmm:ﬁ&kﬁm&mdﬁFﬁ tttefes) PEheof

the present invention defined by the foll ow ng clains and

equi val ents t FeEBYF! repdagledeearding mepivm.oan; ﬁotbﬁwfsf%?‘feflﬂ erugiwenk cgppled, o
present i nventh@puthy ¥ichlS So thabthe tadifutbdidiblel AW stdted Mdlexbrateidn a
subtitle data jng¢l udi ng,styl e information is recorded, and an

appar at us and i i M- pl ayi ng back the storage medium 21 C ains
VWhat i s [¢2gi med Waile a few emBodirer2Oofithé priesene ifadtion Haee beedipagictlatly stiownor

use with ar e(a:x?c]i gei:sggbe%nwgl/thorreferrgn%g (t)cfI éi%ln%ﬂar?@rﬁﬁgcﬁ‘x%&ﬁs th%?eo ' r1tI »%iilﬂJ%:understood
by those of ordinary skill in the art that various changes in form and details may be
made therein without departing from the spirit and scope of the present invention as
defined by the following claims and equivalents thereof.

Industrial Applicability
[122] An aspect of the present invention provides a storage medium in which text-based

subtitle data including style information is recorded, and an apparatus and a method of
playing back the storage medium.



nmovi ng i mage data; and subtitle data used by the apparatus to provide
a subtitle for the noving i nage data, wherein: the subtitle data
conprises: a style set elenent conprising at | east one style el enent
and at | east one user changeable style elenment, the at |east one
style el enent conprising an identifier2lof the style el enent and style
information to be applied by the apparatus to a text in a script
el ement, and the at |east one user changeable style el ement
conprising an identifier of the userCktiBigeabl e styl e el ement and
styl e informati on which can be changed by a user's selection via the
apparatus; and the script element conprising text information having
the text th:bR cuseedfy the apparatus for the subtitle, information on
an out put tine when the apparatus is to output subtitle, and
information designating the identifier of the style elenent to be
applied by the;appa Q. 5’1“195? I t
whose identifi 1e'r i sAiangﬁﬁegé%ﬂgmbltE%&gnm?ﬁﬁeﬁwgr 0 qgﬁ]ﬁsazfgwéﬁé‘ﬁé‘gg@f]e
styl e el empridusingmpehratms, &opbasieg: regi ster in the apparatus is used by
t he apparatus for. providing the subtitle chosen from anong the at
| east one userm8ﬁlﬁgéf§%&ﬂ4§tagf‘§ﬁpe el enent . 2. The conmputer
readabl e recorsghi: dﬁ@ﬁdémbg/féhﬁp@hm@ to pRRIRIabublite S el thb¥ng ahapeidata,
recorded in the formof a rkup docunent expressed with el ements and
attributes. 2gherein: 3 The conput er readabl e recordi ng nmedi um of
claim1l, wherein gno{faghe B4 LLA0QE: the subtitle data is recorded on
a local storage nedi um separate fromthe recordi ng nmedi um havi ng the
movi ng i mage dat a. a style} set Ehamant opupesing etidatiloae stydo rldingnt ansdateastf
Clalm b ere the recor gl nganBdL Bl e  ASRAR' fe b RILOR' BHE2Wnent
comprising an identifier of the style element and style information

to be applied by the apparatus to a text in a script clement, and the
at least one user changeable style element comprising an identifier
of the user changeable style element and style information which
can be changed by a user's selection via the apparatus; and
the script element comprising text information having the text to be
used by the apparatus for the subtitle, information on an output
time when the apparatus is to output subtitle, and information
designating the identifier of the style element to be applied by the
apparatus to the text,
a user changeable style element whose identifier is identical with an identifier of a
user changeable style element stored in a player register in the apparatus is
used by the apparatus for providing the subtitle chosen from among the at

least one user changeable style element.

2. The computer readable recording medium of claim 1, wherein the subtitle
data is recorded in the form of a Markup document expressed with elements and

attributes.



5. The conputer readable recordi ng medium of claim4, whenever the
recordi ng nmedi um conprise an optical disc fromwhich data can be read
using an optical device conprising the apparatus. 6. An
apparatus which transfers data with respect to a storage nmedium the
st orage medi um conprising: moving i mage data; and subtitle data for
providing a subtitle for the noving i mnage data, wherein the subtitle
data conprises a style set elenent conprising at | east one style

el enent and at | east one user changeable style elenent, the at | east
one style el engnt coRPEbmpiter ARIAKISMEdotdifE nRUidn@f S1ane],elvREBRAL ardittr
style information to be applied to a text in a script elenent, and
the at | epwtioprd the spbtifleadrieabresornied|ca &|leasb atoraggpedivmrigpaate from the

identifie Ihg e eahl. | ement and style information
whi ch can{el%(glrdtlz an%dg‘gﬁglﬁggg@%errﬁ&ﬁ%gﬁggﬁa%h; and a script el enent
conprising text information having the text to be used for the

subtitle, informatign on an output ti when. the. subtjtle ig to b
output, and infornma li‘e()‘ff"@’é’é‘frd?ﬂf"glﬁdectoggng H’@H’ﬂ“m plelaigy Lt"ﬁéer% Irgcor‘ﬁng
el ement tQ B@nARRkiaShbliardhe tpla%&ok dppSrafRpar at us conprising: a

regi ster that stores informati on used to select and/or change a style

in which the subtitle is output; and a text subtitle processor
whi ch sel ects sty | I ] i 1 heg i ifi
of the style eﬁerren Eeatﬁgm?ﬁgla?%gh@?f’iteg?ﬁgg H%élhallsjz)rk%ﬁa]ng’ea gg\!seEytﬁée
el ement steoordihg meditn@ cospiisd @r optical disc ffomWileclaggacat bsread usihgiamoptical
further c(?%i Si n%:. ﬁé@fi a core data processor that controls
repr oduct CEOPPHEDESNS WY Hye data read from the storage medi um
a full data processor providing an interaction with a user with
respect to the reproduced novi n% irra%e dat a;, a novi ng i mage
dat a processor6t hatApeppradtys Whshiipsles datmygdthgaspsciagn Hotagepedygim, the
result of j ; LsRl: 1S : x@”&is ;

a bl enderSt{?tﬁg? g‘%ﬁ@ﬂ{d@gﬂaarll—g }n%gléﬂgb%gtl%ﬁgéj é;‘p’ta %q‘?bzﬂe%é?tsfg{ r gléilessorubgtrll%
an i mage buttheitmdyng freageodatagwherage thdatubtifle cle@ssmnprisasl aostyleuses etement

result Ofcc;[npp%isgllgeaq qf':ag oﬁeost%g eFeImSe%Jc S g 1948 ;[)lgleeus%Ir %l?alnggab?ecgt%%nelement, the

at least one style element comprising an identifier of the style element and style

information to be applied to a text in a script element, and the at least one user
changeable style element comprising an identifier of the user changeable style element
and style information which can be changed by a user's selection; and a script element
comprising text information having the text to be used for the subtitle, information on an
output time when the subtitle is to be output, and information designating the identifier of
the style element to be applied to the text, the apparatus comprising:

a register that stores information used to select and/or change a style in which the
subtitle is output; and

a text subtitle processor which selects a style to be applied to the text using the
identifier of the style element and the identifier of the user changeable style element

stored in the register.

7. The apparatus of claim 6, further comprising:



8. The apparatus of claim 7, wherein: one or both of the core
data processor and the full data processor receives a subtitle output
command fromthe user and transmts the subtitle output conmand to
the text subtitle processor; the text subtitle processor reads
out the subtitle data, verifies wheth@ the read-out subtitle data is
consistent wwth a predefined sentence structure, and renders the
script infornation(ysin t he %%zle i forngtion i.ncluded in th

subt | t1 e dat a3 ST dat2 Processos thak sotol raacwEdeR 9 ihc BOIHE et et Fik

nmovi ng i NRGS theierapdicliftg; r endered script information, blends a

result of the decoding, and outputs a result of the blending to be

di spl ayed on thdéullidsl prycessaremnaviddis Fhmtgppwpaviis aokses [Veihiegpect to the
wher ei n: .the core data processor and the ful

dat a proéggggFmggggﬁé%o égé%%%and to change an output style of the
subtitle from4meviigenagndhtd pmosssoit thattdeeodes dreandvihgindpe daexdndsubtuistd e
processor; I subtitl rocessor changes the user

nd fhe te
changeabl‘@“ﬁi?ﬁtg@é‘i’cé’ﬁ%‘ﬁtmh%é’aplﬁﬁe %‘g?ﬁ%soﬁ?&%@ri pt el enent and

stores the chapgrdidtsgs: BBARIRAR Be Tidpu b9 IRITRNE ddth phdtRssof dhd b limage? 4
command to change the output style of the subtitle to the text

subtit| e prpEdysite mewung iprgsddatd pwgessppiidentbyn agiesdt ahihie hlendingte be
(API). . ) . s of claim 10, wherein the full data
processor¢@ﬂ%%%fPlﬂ%% %?&%&BAVA envi ronnment and/ or a Markup | anguage
envi ronnent ,

)30

8. The apparatus of claim 7, wherein:

one or both of the core data processor and the full data processor receives a
subtitle output command from the user and transmits the subtitle output command to the
text subtitle processor;

the text subtitle processor reads out the subtitle data, verifies whether the read-out
subtitle data is consistent with a predefined sentence structure, and renders the script
information using the style information included in the subtitle data; and

the moving image data processor decodes the moving image data and the rendered
script information, blends a result of the decoding, and outputs a result of the blending to

be displayed on the display screen.

9. The apparatus of claim 8, wherein:

one or both of the core data processor and the full data processor receives a
command to change an output style of the subtitle from the user and transmits the
command to the text subtitle processor; and

the text subtifle processor changes the user changeable style element used in
rendering the script element and stores the changed user changeable style element in the

register.

10.  The apparatus of claim 9, wherein the full data processor transmits the



12. The apparatus of claim 10, wherein the APl includes a command to
designate an identifier of a stylesheet, a conmand which refers to a
styl esheet prior to a current stylesheet in a sequence of the

styl esheets, a command which refers to a styl esheet next to the
current stylesheet in a sequence of tRé4 stylesheets, or conbinations
t her eof 13. A nethod of playing back a storage nedium the
storage medi um conpri sing: novin ge dat a; nd sub%ﬂhle data for

provi di ngc%img"tl}lﬁ]t for ghange et W&’%@i%h@f t‘ﬂ%\foat t RECCEHRE VA &
dat a co ? @&Xﬁﬁb§ HEE& g@ﬁﬁ;|3|ng at | east one style
€ er

elenent n st one u ngeable style elenment, the at | east
one style elenent conprising an identifier of the style el enrent and

l e inf
The at least o usthe BRAAGe Ly s S Brtin BT Phecbieh Wphons Mot

i denti fi ef ]V Atch@iretsfént ehbgeRiati@pIingusgednoiiemherand styl e information
whi ch can be changed by a user's selection; and a script el enent

conprising text information having the text to be used for the

subtitle, inf ggmt S ?a?usob'f Ridim 1B 0GR thb A BURidbe al éonfl@alhxeto

output, and i mat1 o e5|gnat|ng the 1dentifier of the style
el enent tdestgeatapplidedifieoof hetyteshaet, atdogmepidhoidcle tafers ites p migyleshest prior to a

di d
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to the teaxfledhebingxt tethé d@imért biybsshadt nt Jﬂeecpéndeeafeﬂlatﬁaﬁheam,doﬁdmmbmatmns
identifier of the user changeable style elenent read fromthe
regi st er . thereof.

13. A method of playing back a storage medium, the storage medium
comprising: moving image data; and subtitle data for providing a subtitle for the moving
image data, wherein the subtitle data comprises a style set element comprising at least
one style element and at least one user changeable style element, the at least one style
element comprising an identifier of the style element and style information to be applied
to a text in a script element, and the at least one user changeable style element comprising
an identifier of the user changeable style element and style information which can be
changed by a user's selection; and a script element comprising text information having
the text to be used for the subtitle, information on an output time when the subtitle is to
be output, and information designating the identifier of the style element to be applied to
the text, the method comprising:

reading an identifier of a user changeable style element from a register in an
apparatus; and

selecting a style to be applied to the text using the identifier of the style element

and the identifier of the user changeable style element read from the register.



