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 tine par- ticularly, to a
storage medi umin which text-based subtiltle data including style in-
formation is recorded, and an apparatus and a nethod of playing back
the storage nedium Background Art [2] Generally, storage nedia,
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storage medi um c!lata. \ﬁgremaﬂ 3&7 &Dag 15 referred to as nmoving 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?2 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 stream, 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 guality of an image.

Technical Solution
[53 An aspect of the present invention provides a storage medium in which text-based



2 subtitle data including style information is recorded, and an
apparatus and a nethod of playing back the storage nedi um

Advant ageous Effects [6] A storage nedium according to an enbodi nent
of the present invention includes text-based subtitle data recorded
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that are used i @1 & eybfl’] oﬂi%r 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,
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various subfitle 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

9] The above and/or other features and advantages of the present invention will
become more apparent and more 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



docunent as an exanpl e of text-based subtitle data shown in FIG 1;
[12] FIG 3 illustrates an exanple of text-based subtitle data
witten in a Markup 3 |anguage defined in FIG 2; [13] FIG 4 is a
conceptual bl ock diagram of a pl ayback gppar at us supporting
text-based subtitle data, according to*an enbodi ment of the present
invention; [14] FIG 5 illustrates sone of player status registers
(PSRs) which are systemregisters that register style information
included in texm@agedeiﬁe(bidmd}_ez;data shown in HG 1; [15] FIG 6
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the subtitle. [@Q]S’An aspect of the subtltle data i ncl udes scri pt

i nfor mat i gryi ndi caG, mlz@ﬂc%hadmumunghﬁﬁihaaeﬂo@ﬁn@ng%%ﬁﬁéuﬁmg@éxt Bzﬁ@d
revvi ng |rraged{) nd stg {}{3 tion indicating an output style
of the subtitle® T%fa%‘ﬁ H’g% e style information is divided
into at | &8t onefst yl Emchmkﬁllﬁitranﬁg amethod bf ¢changhilg &hodifu® stgkeYoF € subtitle
i nformation ca 4 n ct. of
styl esheet |ncrh5§ﬂ§s in o timon La“%oﬁﬁntmé% !%ﬁe{% E% d?%lpf#g-l‘
tingui shing styl esheets from one anot hBest 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 includes script information indicating a text to be
displayed as a subtifle 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 Ieast 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.



[ 25] An aspect of the stylesheet includes information for designating
a stylesheet to be initially applied upon a reproduction of the
rmving i mage data. [26] An aspect of the subtitle data is recorded in
the formof a Markup docunment expressed with el enments and
attributes. 4 [27] An aspect of the subftitle data is recorded on a

| ocal storage separate fromthe storage nmedium [28] An aspect of
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[33] An aspect of the system register stores an identifier of the stylesheet that is applied
to the script information cuirently being reproduced.

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

[35]) An aspect of the playback apparatus further 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 nmoving image data; a moving image data
processor decoding the moving image data and outputting 2 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 command from the user and transmit the subtitle output command to the



processor decoding the roving i nage data and outputting a result of
the decoding on a display screen; and a bl ender bl ending an i mage
output by the full data processor and an inmage output by the noving
i mage data processor and outputting a result of the blending on the
di spl ay screen. [36] An aspect of the c&re data processor and/or the
full data processor receives a subtitle output command fromthe user
and transmt the subtitle output command to the 5 text subtitle
processor. [ 37] teRsudBiteSbeedfort Ne text subtitle processor reads out
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JAVA envi ronnenltegﬁ{gpll or Markup | anguage environnent. [43] An aspect
of the applicatiBn programinterface includes one of a command to
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[44] According to another aspect of the present invention, there is provided a method of
playing back a storage medium, 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 script
information included 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



i ncludes information used to select or change an output style of the
subtitle, and the playback nethod includes operations of:
designating style information to be initially applied, with
reference to the subtitle data; and checki ng whether a current
subtitle- output status is a status in ®which a subtitle is out put and
rendering and outputting script information included in the subtitle
data by using the style information. [45] According to an aspect of
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information includes, a sub-operation of checking a sort of the event
and changi ng an™®f{$bt style of the subtitle according to the sort of
the event [47147] Adcanding® anaspeat afsipdatentibn, ifthe év&namhh@ﬂwlebﬁeeﬁd?mz&tﬁﬂt

is a setStyles tyl t A .
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Addi t t d t | |
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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
noving 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



[50] FIG 1 is a block diagram show ng types of data recorded in a
storage nedium according to an enbodi nent- of the present invention.
Referring to FIG 1, the storage nediumincludes core data 100, ful
data 110, system data 120, and text-based subtitle data 130. [51]
The core data 100 is data for reproducing a roving image and i ncl udes
roving image information 102, which has been conpressed, and

navi gation information 101, which is used to control reproduction of

t he noving i magencodifigatitiuted bf 4o 2lip msuem\ﬂmgnﬁsnpceﬂ ihOF AR tHeRBT, 2tPhe
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data is reproduced. Each he play itenms indicates an n
| ocation and ani®§8% stfhas: 3 Heapadity %OftﬂllF‘em@lfFRP@ﬁﬁ m%t%wgﬂm% in-

The nuving i rr?g@nbatfomonm@m&ozzmtdér@cadsmhmad AN 8t %&fbﬁbﬁﬂﬁﬁsé({? dr:]ﬂ“z@d
navi gation infor 0 e stor ium and a user watches

a nuvi ng i nage, r@l&%ﬁgﬁmgeﬁ%gamq@%% C?’H%‘E?SF‘E@CP‘@W(S‘HQFEEH
fromthe novi ngstamlagle i n- formation 102. However, it is understood

that the @%%]dat a %‘ﬁ@ eda%tlliﬁ Es‘éﬁa&%oxo r%&inéglgextr%qgn E@B@%ﬂﬁqrﬂ% reproguc%on

not be co essed f ess gccorai
standards. [52] ofm@ﬁngllmagfaﬁnd inchuges programalatadi Lfoguodding amintegsctiomwith a

function other ﬁs@@ﬁn&/&%r&v?s@f@a@d»‘ﬁtz' fPre %u&@dﬂ%%nr@ﬁ&ﬁg%el&g ﬁdes

programdata 111, for praoviding an in eract
browser data 1128% BpmpadyiarkendocgentJf e fuira gnctioalisnar AgFeEsaryt the firlldang
i mage froma Mariloufay dleﬁwmﬂﬁded f the extra function is not necessary,

the full a 110 ' uded 5 Accor t.0o a ts of
the i nven? n, thgc%% Sé’gg’finvegu‘%’sg%pﬂ?aﬁ?&ﬁ 1%1“533 vide a
function using Mdafunaugn um@nmangmg&, ladimctibn GH digplagiyify B directdls c@thanars
comentary whi i i a funct on of
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environnents as welT. as other I'hteractive environment
browser data 119PPEtLACRAREREUERS psprllag Qeer nporastyeuvBpRpestsat i ng to a

r ngng | [@ge fr oMhebiyRkds dita d 0L ARBbmadd @ réRoaRE thisARtidiSeRYRY 18238k N
a Mar kup

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 moving 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 movie, 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 system 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



| anguage and/or an execution script |anguage (e.g., the ECVA script
| anguage). The information relating to the rnving image reproduced
fromthe Markup docunent is played back together with the Having

i mge. For exanple, recent news about rrnvie actors stored in a web
page, a file, or the like, news about oggning of events relating to
a novie, an updated subtitle of the novie, and the |ike can be
reproduced froma storage nediumstoring the novie and pl ayed back
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apparatus. The ’can'-Iaée i RE é?%?ﬂ%ﬁ%?du‘ﬂq{ié?WéﬁU@ﬁ??lyl ¢ style information
information indigating a | ocation of each object to be reproduced.

[ 56] The tgxt - bas subtitle dat 30 is recorded separately fromthe
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el emrents and at cunent for
establishin anitoge{:(@urr%ﬁﬁn%% %lﬁgﬁ%aell)%? Sg%ésc{e}aa N%f‘%(ﬁu %ﬂea‘g)fngnﬁo of FIG

1. Referd®hg to Ele@entpanddfeibvtey Wapinddextvebiitleidngimedesillsom fetdescribed in

i nformation 203eamdTRd Mhend ferp dnP50EehOBs 1 d65&k 1&4§Qtek&uﬁuue

26-1
subtitle el ement 201. Herel na ter, a mar% ocunent

constructing sulocrpem. Brspitextsubise dppuaent sarmevith thesubtideelement.dThe subtitle

docurment. [S] Hiens@einsludadhefollbwRg b@Shukkesh dtifibite tsﬁﬁdﬂesidtﬁehéi.ﬁ% a subtitle

o . AT o Sl s e o

text subtitle obayaeatibatednng deoti & mmubtmcteloea Bhaneebf a stbelsdifidtd e
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 elernent 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,



el enment includes the following attributes: an attribute' subtitle id
denoting a subtitle identifier (I1D) for distinguishing each iten1of
subtitle data fromother itens of subtitle data; an attribute 'l ang
denoting a character code of a |l anguage of a subtitle displayed on a
screen using subtitle data; and an attridoute title denoting a title
of a Roving image that uses the subtitle data. [60] A styleset

el ement includes style infornmation to be used in rendering subtitle
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styl esheet el enent ha a de g/ mal nr n
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Second, an at t ré¢hatacter 6ighe testonet sghescliprinfotmative by thedihligrelandne Sixthyaed
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el ement. Fifth, attrl ute size denotes a size of eaCh character
of the text uscdERh: MALTIOWE FesionidRFQRFS RIEFIBH oS & SHED AR Rh the xR0 be
3xth, an output using the dialog element, Ninth, an attribute lineheight denotes a line spacing of

the text to be output on the screen using the dialog element.

[65] A script element stores information about a subtifle text and includes at Ieast one
dialog element according to an aspect of the invention,

[66] Each of the dialog elements stores information about a subtitle text to be displayed
on the display screen and includes the following attributes. First, an attribute begin
denotes information about a time when the subtitle text starts being displayed. Second,
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] HG. 3 illustrates an example of a file for the text-based subtitle data 130 written in



attribute position denotes a reference position at which characters
of the text used as the script information by the dialog elenent are
out put. Seventh, an attribute align denotes an alignnent of the text
used as the script information by the dialog element. Eighth, an
attribute region denotes a region over ¥ screen on which the text is
to be output using the dialog element. Ninth, an attribute

| i nehei ght denotes a |ine spacing of the text to be output on the
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i nformati on to gisigselthe playbeskchpparaigs, sq as ptreflenf annmttsiybninforamibna si ngl e
script el nt 32 ! i I iy 0f s i { N .
The "subtieTe. el enyiigyHEB By iRt M- S 0 P Rhave,
130 of FIG 1, 2#rfaulivaluecys’s Hercerns inng3s 00 grlechuigopismands bheust gk e
i nformation 132brafelGhe first ﬁ?@sé}a%%leﬁ’féhﬂ Al is BhRAR YppiRlo GRihBRRADA ShduP

the script informatiaon 131%0 1. [68] The s_t¥ eset elenent 310
i ncl udes first BAFOEHEEFH The fisberedectslemeahild inflioptes g gormp] size fogt using the
descri bed abovestridaghleaf t he styl esheet el enents 311 and 312 denotes
the unit 4 which, a st can d.and changed, Each qf .the
styl es heetﬁdgl ement ¢° %"fig‘ias?%%%ﬁgﬁi“ﬁn@i%aggww %PF‘:‘}? Bioffegheet_1d 1 itdiGres
styl esheet _i d, alaigelsize fieht ositethe atfritatet dekd) (Thes, whbniestglé of Henbtideigichinged igf

the pl ayback appakat ¥Sne 5 | ect current style information.
[69] The first st ef’esﬁ]etgt Qgﬁiﬁécg?ﬂg 1 having an attribute

styl esheet7ild of Baghsofsleastylesheps glements bl and(3L2 ingludes anydegtical prmies of syde

long as no styl Qehdiad) SEcHFMERISeIBYers B Of it8 hfibuSERRaAE inféhRnd St
styl esheet el enent 311 |§Fbas cally applied to the infornmation about

the subtitle te@?ﬂﬂlﬁ'ﬁ@ﬁf’ O su ?%té’étheet el ement 311 indicates a
normal si 782)f ont Beddderhdnts 3134, 131 1N B2, SQB3I2D are used to indicate a plurality of pieces

of style information that a manufacturer wants fo 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



[ 70] The second styl esheet el enent 312 having an attribute styl esheet
id of 1 indicates a large size font using the attribute desc. Thus,
when a style of a subtitle is changed by a user, a font size can be
changed. [71] Each of the styl esheet eliﬂents 311 and 312 includes an
i dentical nunber of style elenents. of the style el enents has,
as its attribute value, style information actually applied to a
subtitle text. [72] Style elenents 31la, 31 |b, 312a, and 312b are
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detachable fro appar.a apabl e out data
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i ke. [75] A playback appar orerren

st orage nedi um cadeshebang atrwosmnmm WSW@U@‘? @ﬂympr innurperaiedinto
will now be desggéda@gjoﬂ egﬁtpaipbsedmﬂptatef eference to HHGS. 1 and 4. FIG
4 is a co %ﬁpt ua | ock .di ag)rpam of a ybac appar atfus 410

support i ng ext - baSR EOTE (i P ‘?S‘Hﬁléc SFRIPIRGHPIOT AR ving dpgestp (.., the
embodi ment of tineviyy Begatnfirmae 108 usifgahendvigadon midiGatich, 101 BERAR), ayimack

2pparatus 410 LAChHIER B8 sl BRI ONIE R loviddon Bl P B

processor 412, procéssor
processor 414, prosem dé3 prbddsses apuilcatl@ylataamuicﬁm gt igterabiGn with¥hider such as,

described in t EhEp o%{' ahagks M@rt%él]lk ? g'[esntr@v?sq“tla{@flzt he
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apparatus can furthe ave a recor
st andal one devi @& @rmqrhwowa%w exthe hkq} f@émnqocmoré&mmclp@mose
conputer. program engine and a browser engine separated from the program engine, or the

engines can be combined.

[77] The text subtitle processor 413 verifies a construction of the text-based subtitle
data 130, including the script information 131 and the style information 132, and
processes the text-based subtitle data 130.

[78] The moving image data processor 414 decodes the moving image data and outputs
a result of the decoding on a screen of an output device 420. The moving image data

processor 414 is alsc refeired to as a presentation engine.

[79] The blender 415 blends images output by the full data processor 412 and the
moving 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.



[ 76] The core data processor 411 controls reproduction of roving

I mage data (i.e., the roving image information 102) using the
navigation information 101 of FIG 1. The core data processor 411 is
also referred to as a navigation englne1 The full data processor 412
processes application data providing an fnteraction with a user, such
as, the programdata 111 (e.g., a Java programor the |like) and/or
the browser data 112 (e.g., a markup docunent or the like). The ful
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out put device 4%&&%9&3&%& W&Q@%aﬂlagﬁwﬁﬁgg?gé%ﬂ@ 1@@% e

referred to as a presentation engi ne

i nages out put brofiriion gf 3 mRMEREIMIES SR B Fublitlo oA command i§ yeoaiyed rerguser,
data processor thi4o@@gka kﬂcesasrsaua Btk theQlibiiRQuipuERRHEd BYhE Rt S6HEEN

of the output device [80] The systemregister 416 includes
pl ayer status r%’@F‘?f‘Er (PSRs) storing various types of status
i nformati c[8!2]about T teeponkaty isecdsb bt ctﬁnmaaﬂplmgmwuahﬂmb@@@ema loads

regi sters C e used he Vi rat us
temporarily recoraS ﬁé} J;talaaf %étséﬂow)oaﬁﬁﬁ 6“'&?}‘?&%‘@‘?‘5"8&" re of the
processor 411 s@&t@bﬂﬂerdammhe@mthe@@lstammeﬂconttpﬂcamake ilfthe femtesgest em
regi ster 416 acgRiaid\& tltlepteﬁ PR 98h 3%11&0@}&?@19 e@éteﬁrﬁﬂ:'ﬂg %ﬂc@gru%mre

roving i mage (such as novi e) {ranstrits a repro
command to the the&K ﬂ@“ﬁl?ﬁaﬁes%ﬁﬁ Pprrwse sasipbinfopmation apd ﬁ@@p@f@mttoo anhe

reproducti on COféH@dﬂéjthe tﬂir@maﬁ@;vaaagt theBBAISRk e LA s dhhdri R

the roving |rrag a for tIQ necessary for Ia back
recorded in the™§ % ﬁﬁ%’@&ﬁg&% t!ﬁ@é] \[’]‘Ee" triﬁ?“é% LW
roving i mage, wesut af Mﬁdehhglsmhﬂeﬁedaﬁmﬁmﬂdmgﬁnigé@ﬁia\p&ﬂ:e@yrﬂdﬂﬁ@r,

the core data p%ﬂ&[ﬁﬁ%ﬁgfeoﬂé%tr&e&%g%%.ts the subtitle output comand to

the text subtit roces ) 82] In response to the subtitle
out put con¥fnd, theringdhe regrgbdtioh ef fhe oodss Dragd, Mheh oardivingtaswtr'ssodtobdd e

data on & ITeror (o) Ghen RN A A B Kl B SEEBEGROALEUS! HERnf e

the text subtitle data tches " wit et erm ned sent
structure. |f t¥ersonmeRda0l f@tcbmgﬁéhe@uam style of kg subsitlp td the @x@abtale

mat ches wi th t hgogkesd el s Mk RSN 56808 i [I4shhkleS the style information used upon
the rendering of the information about the subtitle text (such as through changing a

stylesheet to another stylesheet) and newly registers the changed style information in
the system register 416.

[84] When a movie is played back by the full data processor 412, the full data processor
412 records information necessary for reproducing an application included in the full
data 110, in the system registex 416 and controls the reproduction of the moving image
using a pre-defined application program interface (API) for the nmoving image data
processor 414. The moving image data processor 414 reproduces moving image data
with reference to the information necessary for plagback 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



the text subtitle processor 413 parses script information and style
informati on and renders the information about the subtitle text
using the style information defined by the first stylesheet el enent
311 having the attribute val ue default Yes of HG 3. A result of the
rendering is transferred to the roving E%age data processor 414 and
out put on the out put device 420. [83] During the reproduction of the
novi ng 1 mage, when receiving a user's command 401 to change an

?lﬁte put 3 yl ecgl;rc]:mdlﬂﬂﬂanﬂnd @&bgdxgsubﬁﬂ@prﬁ&ﬁéﬁrdﬁ; ﬁ:{i%;?ﬁ%ta% stﬂ%tgietdh §m test .
user's ut s subt i

the text subtit ?°émnaaﬁ&§%§e§w§%%%mwer ‘?@Aﬁ %L’WE ‘ﬁ%é@%?ﬁaﬁﬁ%

changes the st ysubtifladater Tthﬂnsatﬂ(eﬁlaniﬁD:ﬂ; th&Qofeeﬂﬂerl ng of the

i nformat i about t uch as thr

styl es hee?%llo anoph%?g FP%P}OdL% P)o W gfe‘glli‘e&r ’sm{ gsnﬁgﬁmnd

styl e informati4fth nhangh@e oytoeisinle @glixesiub&lﬂmﬁﬁfull @13 prodessor 41 Iipariseits the

pl ayed back by {8 dobnlandadBeoRiaeR mirtleégo%es 5A st d rprgﬂéiﬁaeg Et?fé%ﬁ%%{ug

412 records information necessary pro ucing a I ca
i ncl uded in theAFLPr theépéf%vb&ti@rowﬁsvmb? In epnonserte glegsets a1, the text

control s the repbeMiEbiesdd: #f3 di (Q%Pa&woa@umﬁa@fmymaaeﬁnﬂéﬁﬂ%hﬂ&qsm

application pr rgﬁaml erface for the roving I mage data
processor 414. TP 8P %g i nage data processor 414 reproduces roving

i mageddgt &87] vvlht h P, Sribnasted smniehﬂ?playéei' @Iﬁﬂiiﬁfdg&fbrd’(BSBQWd& akedy st FyERAGEK
recorded in t er 41 n I e
o Cuhi ch dorBRsEEEnd FRe ndia tacola BORE I PeBe o et
data and is refB6rbRefeyringso &IGrﬁvPﬁschd@} reg|s&5] thiduedondyvarioes types of status

Commnd 1 om ¢ nanodion R plPe sl AR S e b PRUNL Y

subtitle outputindisetesshampmber efnandio siesam sslgpied tolreprpiuse @ swwent madng image,

response to thepspis. |Zlhﬁc£é$ttﬁﬁ~ﬁumbﬁmﬂgnﬂets9§a1ﬁ Stdcted WleplolifeeREGRRROT
413 outputs a subtitle “S'ﬂ% g x -based subtitle data 130 1 n the

same manner as THMEHE2ES caﬁﬁtﬁﬁllaﬁ’gu"lﬂﬁé?oﬁieéﬁrﬂwﬂétﬂeéﬁe@ the
movi ng i nage, vﬁalmeamepmmgﬂtemenmebﬁngﬁﬁagand 401 to change t he

t put st ft b the. full 412 t t,
the user ¥ conmmbek Mr b Ui ok s U PR R Se rtng R AP
pre-defined st ybenatihnmwhemasubifli 1sbutpu1idsmgltm5ubsﬂdaﬂata IPSRN ¢S Bgmst axl 13.
In response to digatRel sém%gdé‘ggﬁi&eé%iwt | t%i:ﬁﬁk% ﬁHPE'ﬂ%@ 3% fiRS Of

413 changes the_ out put st t he nner as in
the core node. %8 W'}eTPfP@m@MOF Fandieragy eprequists indicatirdy eegistsrsdioviog other sizes.

regi st ers[ggPSRs) m{ 5B, B @n wa:tasgecxnﬁahﬁér%&au&nhahe H&%&H%ﬂ mvém e

i nformation 132 or Ithechke d&’genl ancogltr:agt gf%)ék Nba?S 1s c%gnggcli Ehlmengq{?é r%producuon of the
moving image data including text-based subtitle data, a subtitle output style applied to
the script information is also changed.

[90] The above-described style information applied to current script information is
stored in PSRs as shown in HG. 5. Alternatively, 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 Q to 231, because the



FIG 1. Referring to HG 5, PSRs denote registers that record various
types of status information about a playback apparatus according to
the present invention. PSR No. | indicates the nunber of an audio
stream sel ected to reproduce a current roving i nage, PSR No. 2

i ndi cates the nunber of a subtitle stredf selected to reproduce the
current roving image, and PSR No. 17 indicates a | anguage code of
the subtitle stream selected to reproduce the current roving imge.

[88] PSR No. 19nh1§bér'%§ﬂyl&§aﬁpﬁ$b%§te§t a&&ﬁ%%@&#&ﬁ%{r@t@t&@ab@

rendering the SCI‘IP in- formation when _a subtit s output using

text subtitle dafrdinsdrthgshovmesample hes a 32rbit dojp sie. fsyrample ohyevhe

rﬁgl Sced ?y any nﬁfigzﬁan bchrhmBﬁBﬁayl‘ﬁemcﬁod Sy SRIBNstAdshedt i ahe ﬁﬂl@fﬁﬁl SetSSfor
enbodi ment, or ro a in.r rs havi ng
other o zes. [ s6penee-RE abBailus 3 Bz 1Y lctsiabd el asbbertione
descri bed | at er psed in) euderisPkhe tmsubﬁltledﬁak&ad&ﬂ‘@ﬂta&aﬁg@ﬂbﬂﬁr&lu@fmﬁﬁa aere
19 i h dd n

19 15 changed el HEuERSRANEA 20 Bk ub ) BpIRIR H2Ir o
to the script nwfhgrsmation is al so changed [901 The above-descri bed
style infqggmtion lﬁﬁ’@ﬂlﬁﬂrafegs&hg JfQﬁiRs%ﬁﬁ %'gtre ar §tér9ﬁba{ %glst'[ﬁi‘?xégtgle

PSRs as shown in Al ternativel scr
formati on may b@prgalﬁﬁn@gqépaﬁxe Bﬁﬁ’%@@“ﬁ%@ﬁ dafec}3 of ﬁﬂ?sl)mlef@eaﬁon

described | ater aiut i ayleaeeﬂewnehf@hnmmfaefy1e(saetenehgw%oﬁéd {nNBe em as
subtitle proces or 41

ding to e invention. [91]
An exanpl e of a glﬁ’ggag{ F’F@T%‘?ﬁgﬁf‘gﬁmﬁ‘?ﬂéﬁ’@tﬁwqﬁg heet elemegrmyay
for a style chhmgﬁed\ndtbeianaﬂ)BufMSﬁﬂaetmdsubﬁ:ﬂH‘@rMe@ﬂ:MB or in the PSRs of HG,
Text _subtitle_style_Change (stylesheet id), whichis a UOP, sets an
| D of a stylesheet applied to the text subtitle data and changes t he
PSR No. 1d931Sty| e&Reteering tol HGM6i axldrassNedrl 08 reyorde 102 ofa tammkliesnof ID m-

Text_subtitle sml@ao‘;*mgeséyﬁsyée@a&ﬁ%g}adreemh?dﬁe&% b duftper bt

because the 14 nunber of st text subti

theoretical |y ifFEfeetslensyts “ﬁe%ﬂtexaﬁ@éﬂwfwgm?ﬁ Adtess h@scaduanDeoflaas

a 32-bit data sstgleshemzemeaﬁa&eatmg adoREUNsizE G Ot maaem%cﬁﬁu al D of
function Set SS(far %’5%/ eg{asheet '1[ e function Set SS(f styl esheet
% pryes g 21985

i) changes a v Jheupac SR < PP D GHheT B, thp TeXt sbrle
styl esheet to béocumssdieicribedindilE.iGigs tWestilekeet sletrents At daicate a hormal font

desi gnat ed ar guge t ere a PSR has anot her storage
si ze, i's underen%ﬂ g‘lﬂgﬁfoff#%ég(g laml'l Sheet id can have ot her

nunber s [(9Y] FI GA ®ethed mgthmtb%afel@MBMem%aMQhatas epsyatee noving
registers that fogeahehsitd @eeiolife sdrfRfidPllcdd bifudlfibt 4R% e bntdined

t ext - based subtit e dat a
storage medium will now be descnbed usmg PIG 7. HG 7 1l]ustrates an algorithm for

selecting the style information 132 according to a user's command. When a command t
0 change an output style of a subtitle is received from a user during reproduction of a
moving image, the playback apparatus can change text subtitle data so that style in-
formation selected by the user can be applied using a function, such as function
Subtitle_Stylesheet_Change (arg), which will be described later.

[95] Referring to HG. 7, argument Next_Style (case A) or Prev_Style (case B) may be
used as the argument in the function Subtitie_Stylesheet_Change (arg). Alternatively, a
specific attribute value stylesheet_TI may be indicated as the argument as in case C.
The case C can be expressed in a function simlar to the function for the afore-
mentioned UOP,

[56] 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



about a styl esheet elenent defined in a styleset elenent is recorded
in the GPRs as shown in FIG 6. Alternatively, the ID information
about the stylesheet elenent may be stored in the internal buffer of
the text subtitle processor 413 or in the PSRs of FIG 5. [93]
Referring to FIG 6, address No. 100 reddrds 102 as a start address
of IDin- formation about a styl esheet elenment, and address No. 101
records 2 as the nunber of stylesheet elenents used in a text

subtitle dOCUWEB@lesHBéﬁDBS@re&Q?thE PSHN&Slme PRE  or dhe idtbdphBSHARLSS (Rl SRRNT
i ndicating a noh %\ %ﬁﬁ (fg address 103 records an | D of
a styl esheet el SHENEY ﬁP’i?ﬁfst‘ﬁéi %?Qfge%‘?’i“ét Fyle favipghe incppagsdd R value. If
words, the text tewbhe bf te sifacitp oticaeehibeded syl m@ghasStby\m case 701, a
styl esheet ele n f.ont , .Size

font size, respe ?‘\a/'% %Ehe[g?%l %@%@F‘%ﬁ%ﬁ? WRdRgsgf @2 Fﬁq’%&'ﬁa
pl ayback appar astlesheetnHdvalewebtaimedibp increasing)e cuteenbstylashag,_Hukhietll tg 14 y| e

i nformation sel gghyed by a user fromthe aforenmenti oned storage
medium wi | | _now be described using FIG 7. HG 7 illustrates an

al gori thm PO selCeeasi’Hg and4genyesentshierhapgingmethads appléadrinirasg Bttoata
user's command. pkesiyie iHRBIRNEE drgurfent HARY RinAkbnRHHRIE Sﬂééﬁe%t @(hm?ge (arg)

subtitle is recg %(afroma user during reproduction of
i mage, the pl aybaEKYAFFEsEt2metdpd ?fﬁéﬂ‘i’@é a@é&%“@@%%‘“‘é‘—@ﬁf@“‘é@tb
style in- for maNbom theGeRS, @l the ¥ntérhal buff@iof @it ®afd BhHtEE pibskRg 43,

Wt b a8 b HG R RRes ot Rapiler i KPE AT & o ”ikegq&ﬂeﬁ%formaaqn
Style (case A @ncmldma\lo &aysp@t ()ﬁihtsmvﬁt)mmsliefd:mng wdEA. s pickege BTIROM RN ben
the function Sujkit) Bl DAL wr bt BBl Bt

specific attribute va ue
argunent as in bafdlda 1113h %Q@gEBEBQ%@C@%Eﬁ@@%@PaCham fnpantedliong re-

simlar to the ﬁﬁMbﬂﬂfézﬁfvdélﬁaagéﬁE&mng%‘éﬂ%ﬁ&uw [95] In case A
in vvhlchtg Next g,g I s.used _as the argunent of the function
Subtitle & @I esh ﬁﬁ’ﬁﬁ‘@@ ckagegpclu eﬁé”ﬁ?“é]?ﬁ%&]fﬂgeafﬁb%"g?‘&ﬁgﬂ?ﬁ'@é%@ 4
Vﬂ.l ue of thfa %Sbltsipyﬂaeﬁlmhbﬂiﬂeld})a&b@;hgdnagﬁ Ahmtﬁaaié\kﬂterf&cﬁs a&meﬁ&%mor
the interna u the te r. 413, an
appli es a next (Bsfitﬁ% Su%ﬁﬂ%’a(’kagf’ﬁ% tl?eq ’?‘3’5%%3%@ v'glfeﬁléf’ &eusnt?et‘ﬂté FLME of
t he styl esheet llnciudﬁfthaﬁdbmmﬂm The dm Staphsedenstes hpargmeaatinditatiag an output

case 701, a sty &Félécé&%sh&ﬂ S-gaAhﬁahe@t RSl g&hy&;@b&%%ﬁa

In case 702, a st aV|n
i ncreasing a cu‘ie?“éﬁlmt?@? %‘W@%I bqn[g uged. L@ﬂ@ﬂgﬁ}odﬂ ] @btmnﬂ%ldngupﬁmodea@b@

703 and 704 1 epeRsamitleIiY. RGNS YobREN OSSR e B Vi AR g Baded) 8det-
SubiitleID{ ¥ obtains an ID of the current text subtitle file. 'getCurrentTextStylesheet
IIX J obtains a stylesheet YD cumrently being used. 'setTextStylesheet ID (unsigned int
D)) 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( J 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 argumeant. 'getCurrentTextSubtitle( ) obtains an ID of the text



Prev_Style is used as the argunment of the function

Subtitle_Styl esheet _Change (arg). Case 705 represents a method of
storing a designated stylesheet ID value in the PSR No. 1q the GPRs,
or the internal buffer of the text-basegl‘l subtitle processor 413. [98]
FIG 8 illustrates an exanple of an API Yised to change the style

I nformation 132 according to as aspect of the invention. Referring
to HG $ a package BDROM can be wused as a command group that can be
uaed Uptlzn vvritimuﬂéﬁamuﬁaﬁbu'xﬁ@gyaanfgmhmctufrsmsﬁmﬁebutbht dgta 110.
The package B c medi a r gont re-
production of a ?é%q%ﬁt&%ﬁﬁ’%gleﬁﬁeo e?ig“tzlﬁ?%?ﬁ?}ﬁs@éﬁ? f?rpeq’f‘%]‘ OYiRting
medi a package ms:ibutle&zmasgnn‘lmtzhﬂ sgtadieag:ewkd)ﬁle(:@hé ardlD) efragred®ived filename
t ext - based or ag, Rer: el t f..a Novin

Text Subitle inter a%:e rd ﬂg Baét&lé@ afﬁsog?u%ﬁ%gwt%?gﬁnge oSk §faes
for the text-batwppténgthe tePﬂeSllbtlﬂﬁeH‘%fR\teSum pndesstdodtieat A PREycan benckdioe
the fol | owi ng ARhsiopd]end EhEhe Mb4fowlfNG OPucdy Harbage%gan Bk GaL

an output on/off status of a subtitle getAttri bute al ns
i nfor mati on abolf¥e™fattribute of a text subtitle file currently

belb tngt :Jse]g!mld] get Lang Gqmi@srards Qﬁ%x@ig?lé oda h@agbm&@qﬂﬁ%eaﬁlfﬁgﬁlfe Ap@n&ﬁnged in
Su | e Ile. e (0] 0] a | e 0 rnvin

i mage dat a. ge]t:I% %E%#‘f’??@% F‘F?Qo%lﬁla—?'n’%eﬁf‘hef‘ﬁ%a fopstica ot appligation
subtitle file. Xl;emtﬁwhnemba'sm&oytbesm@pphchﬁ(n dhdoRhrled the full data 110

R e T B R o e ST

I nt 17)3 recei ves as-an
renderi ng a subprpgesea @maﬂdamwséfrgmtah@mg\Epmﬂ@mm obemaving iplags heet

correspongifg to i)\hﬁn%ﬁgxfﬂﬂ%n IBE%QM ex: endlﬁgéﬁ TRxhnbydn es?a?tg%gﬁ%

denot es astylesheet ne to a current ty es In an array
styl esheet s anditieraf the appligaiamis dirst execpled ipsiaitialiss theappliratior, Thew portion

tsubz Ih tle textt stﬁf(@%ftﬁ?@%ﬁﬁ}_ﬁ&ﬁﬂéﬁ§%@&té& A@@ﬂﬁ&rﬁﬁm h \Waeﬁ bn&?&wt ﬁus
o the curren esheet i e es and sets the
styl esheet to b%@éé?:fds ‘?Xﬁm}t H"H'ﬁ{“feﬁéy afint Pi’%‘g’ ePoﬁ'@? B yfpferto
Text St yl esheet lidd@).3adbd wﬂﬂsap@hm:zyh EhyTdet willelowds dascﬂbérauld&taiﬂ romthe
array of eshe tat -anJi ne bt ai_ n

pr esent at ﬁ)dr% t] maﬁ]ltlﬁ1 i ég%%e%tﬁﬁ%%ﬁ&é 4 %I& g BP%?I%&Q? gongﬁfwngf rom
current text-bagage datdhin l‘l#ee’ls dmpbiect 'of the Pppicetivn M dyEieTisrdecla®il iRhe tafplicatiams
a presentati on pihy¥fe Gt RIMODATRE of %gﬁcﬁlﬂﬁ mtancf SR ekt S Con-

u5|ng time in- formation t grven as n ar
get Cur r ent TexttSistiistener. IB]J%%?( an Aejegi Rlayes, ‘ahwhl ﬁ@ g image datppontraling

file c_tIJ_rregt bc d%fs?&de&nbtﬁb libgRd Pi@meazmmatmmwm&& RS, Riten thfe a

'set- Text Subi t si.gne, recel ves a fi

to be used in Wmﬂlﬂ’g}ﬂé{’% %g ét%‘“z?g]&?aetﬁ ing Beft l@RpOr thecap-

received file tphcktmfmaymn‘sfseahrmﬂ ¥ 6k dof ieameing imfife datalte Behsed by thesh-

subtitle file. t . etext Suptitle. st

Y stops out put%@%tgoatfﬁ]%’ﬁ%isﬁ{ a}sné |Hg thgg\%ve’rm exfePF & %ﬁ%’gffw&e&gﬁe@

ot her APPS can whlejgbkaaebjest Playeris bemg inmahzed is cached. In line § a path for moving-
image data resources to be used by the application PlagXlet is designated. In line Q a

reproduction controlling object for the moving-image data resources corresponding to
the designated path is produced and allocated to the object Player. In line 10, Event
Listener used by the object Player to receive a command from a user and process the
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 ontput when the exception is
generated. In lines 16 and 17, the portion start( ) is executed after the object Player is



devel oped, and that each APl shown in HG 8 need not be used in all
aspects of the invention. [100] FIG 9 illustrates an exanple of a
Java application witten using the APl defined in FIG 8. Referring
to FIG q application PlayXlet inherits a function of application

Xl et, which is a basic unit of the Java'application and included in
the full data 110 executed by the playback apparatus, and inplenents
interface ControllerListener to process a command received froma

user during repfagdusid nﬂhﬂafw%eﬂr&dﬁlcﬂ&; deBORvideli@ide déthed%nﬁlaleﬁ%gme%ﬁfebton
|

i mpl ement ed by extendin Xl et nction starts, portion
the applicati onsﬁ%erPW%g“ @&%é%ﬂ’é@lﬁgé 1%%?@1@?5@%@%}%1#%@?@#“3

Then, porti on pihodgstdd) of the appl ication is executed. As shown in

FI G h Ny XI t tial d
by a 11 1StBar at MoESAOHHEEa s ATl Bps of Sk ls Toggeeyei ag & e
of the appli cat subkitlPisdyixg etipus the subtivle betpaidsseppeddi the dﬁénehahd wWhthad I n

line 1, the rred | ontrol
roving inmage dau'?’aﬁémﬁ% %’%E %Sgbinrbr%i%l?e esug%% FEcoa ﬁ:’ a%y% et
i s decl ar ed. Th@r@rpfﬁdlvaﬁxamntmdﬁrawwh@ta QWW@EUM%ﬁlﬂWdielmomd and

application %tmgm@egmtlgg%ﬁtsstag@e interface Con- trollerListener. In
line 3, an_object Pl ayer I's a roving ﬁe data controlling

obj ect usd{f4ln t nén ]érﬁfﬁlzﬁ angt 26 i 301 exeRK e of P@‘%& eNtdesheqtRvent, g stylegheet to

t hrough 15, wheke ﬁsb@maﬁtpuﬁing@t@ﬁbt@f@ lﬂhawgéu@aas@lesh@eﬂnbﬁltbxs it @ftent! t
is initialized. I|c tion PlayXlet is

st I 11 e 6. b Tee ey e lentegcs Betarlors Ban e aylepversdfe
plication Pl ayXtgetshes tobemesed inl outuiting shedubiitteds ciahSed taa fiex egliticervftHaat
may be generate 8@‘8@ ‘&(}F h%%} e object Player is being initialized is
cached. In line A Y or noving- image data resources to be used
by the appldStati ofr M@?XMZ& in adlewantytynt eﬁbfﬁ\l&ubihﬂqSW@h@tEveaqoﬁmdtyksheem
control ling obj @k ufdin B&suthﬁ@/ﬁl@amﬂ@mh &1 £ ?ﬁ%ﬁ%ﬁ%ﬁ’@ﬁqésﬂget

to the designated path iS produced and a oca e

Player. In |ine®emsnt heipgpped. ﬂ%‘”-t‘%‘ﬁé‘ilﬂyl}@%“ﬂﬁh?ﬂés @Bﬁﬁ?&f’n@fﬂ?@m! of
receive a commaﬂes‘héamﬂa: stf@beot WtheRGAR SGiphifig (e QRBHNRG dhfinde8 @ BE RECd.
In line 11, an %a%% %ubtltlfe for the object Player is produced
In line 12, a tSYPPEAobhe aimafevleshestShe used by the object 'subtitle’
is desi gnél(}éﬂi | nid iree 29 mﬁ@ﬂanﬂnﬂentwpeoﬁse&ﬁﬁﬂeﬂaylésh%my tHe@tylesheet to

generated whi | g,thg, 1?1% B&nEhﬁ%ﬁﬁm s @%V#g %.%g]tesherlet'dz i atesct rm(lj(a:l%gr%gn '

In line 14, an error exceptroni
generated. In I‘fah@sﬂcilsiedmanleﬁentm@ctﬁ@rtl on start() is executed after

the obj ectdhayer i & db&anbﬂ‘bﬁﬂ@ib‘o@@ﬁlascﬁﬂld |Jéﬁ%P§¥cam§ne 9&1&%&9 Bl?pq’i@:ilt%i] t he

roving i mage data_controll he obj ect yer starts. I nes
18 t hrough 30, Bagdsiof BG- 8&%%%@8@9@@11101? dovispated RRg image data starts.
processed. Once a subtitle output command is received from a user during reproduction of a

moving image, an output of a subtitle starts. When another subtitle output command is
received, the subtitle output is stopped.

[108] When a command nextSubtitleStylesheetEvent is received from a user while the
subtitle is being output, an output style of the subtitle is changed using style in-
formation having an attribute stylesheet_ID whose value is 1 greater than a value of an
attribute stylesheet_ID of currently used style information. When a command prevSub-
titleStylesheetEvent is received from the user while the subtitle is being output, the
output style of the subtitle is changed using style information having an attribute s

- tylesheet_TD whose value is 1 smaller than the value of the attribute stylesheet_ID of
the currently used style information.

[109] When a command setSubtitleStylesheet to set a current stylesheet to be a specific



[103] In lines 19 through 24, in an event type of

Subtitl eToggl eEvent, when a current subtitle is being output, the
subtitle output is stopped. On the other hand, when no subtitles are
bei ng output, a point in tine when the subtitie is to be output is
syn- chronized with a point in tinme whetf a current rovi ng image is to
be reproduced, and then the subtitle output starts. [104] In |lines
25 and 26, in an event type of nextSubtitleStyl esheet Event, a

styl esheet to dhfedns@ss ﬂe&x@dmwgtﬂeagplﬁ:aﬁahsflﬁéq ds%b cBangin
styl esheet next to a sé%/dlalg urrerﬂi rtﬁf'fﬁ'n us | f the currengly
used styl esheet™f& RIf@ Prﬂ?‘f B ‘s‘f%%%@é?@ge@ﬁ’éhe
styl esheet to bepetifiestyleshectuising siylesighet I ifputtyiatdser. i S changed to a
first styl eet f stylesheets. [105] In Jines 27 and
2% in an é@? t tyglfeG t(%ﬁllspﬂrfgov ﬁ%‘%ﬂ“f@%%?&‘&ﬁ‘@é?&?}%ﬁﬂ%gﬁ%b@%% efext-
to be used in cwsglavbiittepdatal@0sReferring w HE. Whwheedsubttlaowsuy ktes heraand is
previous to the, Véd%lﬁ?z?ﬁser ggfyfe%}lfget Qéhé}xgh#{%fggﬂ a}t‘qu]t aﬁﬁhﬁg'&ﬁ ﬁtslatyas &yﬁd

styl esheet is the first one o array o eshee
styl esheet to bafoggetionitebeisesinendegng informgtien etbp@t a sgbmhan@ea opeaudne

|l ast styl eSheeﬁOleTHeFé@ft&ré%}(nt%nﬁEWh@éﬁ'éﬁ%eﬁmﬂ

30, in an event t(%/nFe of setSubtjtleStyl esheet Even he st Ieshee to
be used in out ftNIHARE ke pgwb{qt{meewhegl 2 sHBHlsdoyept &y %qt%ﬂgeﬂs‘ﬁ%sélﬂta“on time,

([jig |7]gni’:1t ed by aﬂotpérgitﬁiﬂlmmi) rllmabllébekdm&ﬁﬁﬁicdﬁénﬁﬁbﬁﬂ'@&it lﬁ@iatﬁ@isas%tus in
n an operation e_above- descr i cation
the applicati on” BEhE5R ﬁé‘? 15 QPIPRY 53 stﬁgﬁsé“ gﬁ‘@ﬁﬂ?é@’h%é%g’w%% IBr?P?TF“O“
desi gnat ed movi®g0.i rage data starts. Once a subtltle out put conmmand
is receiv rom g gisSs tﬂe : ngﬁ
out put of ﬁg 1'(subt | tﬁl e s%lg%%ﬁ E%H{ thgta [F‘thzcﬁ)ﬁ}eg&%nt mwﬁjr‘llg%e
recei ved, the Subitlaquipupizppiened, is ppgsgfion. 1011&@@% st ezbuﬁnmwstams is
next Subti t] eSt whesheeh Rt thd Subhilee hyeRidut Hp sﬁb&te% is csnél
subtitle bé fEI ng r‘lil‘JFtégF .an output style of the su 'S changed
using sty n- 8 Wle ihawPH %H?raé‘f’{’ 94 and itds W%’Qﬂﬁ’é@iﬂ qreratipio KB
val ue i Is 1 gr gaha&E;uHﬁﬂali‘t?ms i6ctleltontbiuowsly oxﬂ@xit Ednlihhﬁ Qp&rhiions stBvaind HOA0He
currently used st nf or t|on
cur ont Y Uoe Bl bR LR RN s/ N RSO P Y et ot e
bei ng out put, tthbe cmnpnmlysmgwhaemmmmesﬁmﬂe oatbla i$ @nclhdsiged usi ng
style infgn t|o leg% I m“e S
1 small erﬂt an tPlAe aH&g&cg%]g%[' e att gﬁzfusgly} yﬁﬁ%ﬁ{ﬁ;,@%&ﬁ’fr&%ﬁ’omﬁ]
currently used opesgiien 103Pdp wkichen outpmwusmm currens swhiitle is checked, to the
stet FUbL it]eSt ylogalaeﬁudsg i Yhich 1ﬁb‘5ﬁe@£€dl vﬁ{eﬂe@é@ﬁ%ﬂ&gu @m%ﬁ%&@h&gd 18
iu%/pﬁts g? E,l| g]s ch 1s aﬁowc art il usfarau%gla%ieﬂ;o%rz)f ghangangan outgutssyyle of a subtitle
usmg 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.



menu provi ded by a playback, or the like, the current stylesheet is
changed to the specific stylesheet using stylesheet ID input by a
user. [110] HG 10 is a flowhart illustrating a nethod of outputting
a subtitle using the text- based subtit]e data 130. Referring to FIG
10, when a subtitle output start command®is received froma user, a
styl esheet el enent having a default attribute 'yes' is set as style

I nformation to be used in rendering informati on about a subtitle
text, in gpegati oon ﬂibg;ﬂﬁ-r g&h,eﬂfa@fe&aﬁ for%e&@&egkd E?ﬁlﬁﬁﬂﬁﬁ: _W“Itﬁé'_s@ti?é” rent
roving inmage is_reproduced is syn- .chronjz a point_in tine
when a subtitl eSt?’l'SB‘SEﬁc Hee BV“E@’{\;?’ FH@;H"&EWS é’r#% T %ﬂ*@?ﬁf@{ the jegeived
operation 1020. cdmmdng icheStrecshedietdngn nexiStyloskoat evant)bi 4 prevSayleshed: event, in

status is a sta in i-ch ubtitle. is, output a.statys in

o ehthe aunt | oftatofl 118 'Iﬁeu%eﬁsaﬁ?’ﬁﬁ% ey gekiendiad s Supiile Shym fte sing g

current subti t| aributeshlesbaehidisf o styleshest sdlectaddy mmsanhTiemestRtyleshdst évehte i s
tput, th ' ' f ' i

out pu e SURldohhis PUbRE oy é}%tuﬁégggtglelsﬂe%ﬁm%lé t:}}%@%@% x§e§?g

current subtitle output status i status i n _
i s not output, PHeaegrknatpasuuege! steledeeie The prevSylesiEpt aventidegignates 2

subtitle i s outgutitd & Rk f0heBNshiok fo ths e tion
1050 that subtitl (;] [ tt%m%t 0 bga&gnti nil}igjusl0 o%t?ﬁh%&rm gqﬂy%ﬁe%gea

, ut put renmin,
oper ati ons 10302GAHdingdoe sgquence ghstyipshgets-As ?}fﬂ’é’?’e Wi epferpree fq FGS7
determ ned i n ofhesastysheditvent] thahextBylsshbétievdnt, andl GdGrevieyiddkeet event are

continuously output remin,. t [ 1] tput is, concluded. [1 A
styl esheet ¢ han%x‘i%%uée d(’ﬁ W’%BO%D??A& 32%4‘ a?(gl @g PEEFE> %é?ti‘tsﬁgeh%t{a subtile
rangi ng from t hlisplopdoma scosen 10B8nged aconkdingto gre desippurd dtratand of t he

: e : ; pee Dt
Checked whirher *hSroBaE i & diifio RGO of B brost bl hudef |
is a flowhart Exthasadsybtitleglats repsrded separatebniion imving frmaze dpta: Thettet-based a
subtitle usingublide GtaihQudedh QB SHpickarof sBE MeRRatidh sbAft & &Yk 1PRGER

sub-title data 130 accordin to an aspect of the jnventiaogn.,
Referring to Fl %gn Fs Oﬁltﬂuttfﬁ'gP%\*lrglgﬁ’%I fﬁ&ge‘ij ToRAarREtle 8 2 pRdRgjEmagscan be
out put styl e ofoupusitbiaribhsstyles withoei degrldition Bt the igsHe.quility 6pLeviadd BBam,

1120, it is determn whet her. a vent .for the r.eceiv command is
o 8 subti ¢l e rBaoREaumAE Dot SR adire BT, A5E TirsBlle RRRE
event type. [ 11sptitlefis pitputeymbe arbiprrilylcbangediyi aser. command i s of the
subtitle | e eyver 4] i ' AR .
subtitle- (t)fl}tg %ut_ s%ﬁ?%osn 51?’5%’5“ 1% {i%% ﬁﬁﬁ&%%ﬁ%%gb%ﬁ%@ﬁle I'S %&?%%?ataé}t
a status in whiigAndersiqpdthat pspecisofiib pretspiigventipmeaidheisedwith stdlomagd daghe

current subti tdnBpPwiREidicd-al. WSsol Fhitd Ws&Hbad WhStednd otbyebhebi Gt 8 Whdd:didcd
I S output, thetﬁubtltlefﬁe‘atus_ls changed to a status in which the

subtitle is not™YGERSEE of of inypriencrnbe appliest topny geh ljpp associated with
subti t| e- out putansdeatroisic decuinb: asdl #hish sétfordia@iouping of B3k ialdeBnifibdéfus i S
changed to the Ln_ which the subtitle is _not output h
subtitle is ou t%&@é’nﬁ'ﬁ a@s%:?% X tﬁ,n-islcg%ugx elements as type%ace, s1zg, and cc}lorefor
headings and body text, how sections should be Iaid out in terms of space, line spacing,

margin widths, spacing between headings, and so forth,

[119] 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 nsing 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,
varjous subtitle output styles can be selected by a user using a plurality of pieces of
style information included in the text-based subtitle data.



19 [116] On the other hand, if the event for the received conmand is
of the subtitle stylesheet change event type, it is determ ned

whet her the event for the received comuand is a setStyl esheet event,
a next Styl esheet event, or a prevStersQFet event, in operation
1160. The set Styl esheet event designateS a subtitle output style
using an attribute stylesheet _id of a stylesheet selected by a user.
The next Styl esheet event designates a subtitle output style using a

styl esheef1208xt t While Hdt¥eqREEE Qlpebiy bf 08 inv¥ntdR cidalsd t5eRstbagIe@htioRulep 2
sequence of style ets. Th revSt yl eshee vent .designates a

Subt it e out put FEIIIEGoRks oGt IRt B35 o lmBEY epiab rreqtgRr G, Jhe SR
currently bei ngreadnblt recmeding wedigm isany deta secpge dodeeahat sinydta@s dae xbich A be
descri bed above;w G .7 t he set Styl esheet .evept,
Che next St yI osroieht sBh B ERGEw) B 60 ool RmBRe LT B R S HE B oo
i n operations 1computet kgdablegaeprdin®medinmdmduieirsadioply merrh ROM), staydosn- of

a subtitle dis RARB €B! { ) J t Q.

desi gnat ed com‘r%%%g%[érf%?] A s’tgga%%ﬁ%gﬂés?um %@g%?@f’@ga%& %ﬁ%ﬂ?%%étlom fit
of the present {&yirehendbsitissFavrdsich apdata msaigsianbraugh thedeemet).dder ded
separatel y fromompamk fbﬁda{b@%nﬁﬁ% edili@ard ¥ beBSAShtedHVBE hdnk Gk dalphed

includes a plurality of E{ﬁ%&;@ styleg&gf rmation sp that a style
in which a subfoPPE" FSeHS e At e fomputes regfablecade {s ey gxecpisddn a o
subtitle of a ndisttilged fastden. can be output in various styles w thout

degradat i f theg.iage al.ty, of..a video stream and manuf.act ure
and editi ﬁfnblgf sub-trf ?%W %ﬁ?ogl r%%'és of e .resﬁ%é%v,en?ﬂlg’ag? ’TGEPFWCW?% o¥n
subtitle is outjmdiessahedreittaefsrancatoiexgmplaaegbodipyntathewef, it Will b8linderstood
Addi tional Iy, viyichte 8RSk Qi it M Olriofs Stiflds'sd fortl SR8 il ) Y1 N9
image data, it “is understood that aspects of the present invention
coul d be used viPdds taareip witheus gepagtingdromythe srivit agd s¢ppa afiibe Presgos inveation as

whi | e descri bediekifled §1tESfoNbwisk VRS 108 b&uivdidnts thertgfder st ood  t hat
aspects of the invention can be a ied o, a t. of information
associated with an electronic do@%@ﬁ?a];nﬁpﬁgﬁ%@ets forth a
g][oupi Rg |{3ﬁ22]1|at a, Aaasteéﬂuﬂitﬁeipmexgﬁmanﬁaigﬁmml h's&r@ﬁﬁﬁd&hﬁﬂd_ ﬁevhidht%xe-bﬁﬁed
of such el enent and col or. for eadi ngs_an 0
text, how sectisgg@fes%guﬁ%%ﬁ@%&%ua fo s fegorg =8P"%’b%1’€%‘€ag‘? e ot
spaci ng, mar gi Meingdedkshe gpragd meditret ween headi ngs, and so forth,
[119] Further, in a storage nedium according to an aspect of the
present invention in which text-based subtitle data including style
information is recorded and a device and nethod of playing back the
storage nedium 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 fornmed 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. 20 [120] Wiile not required, aspects of the invention
can al so be enbodi ed as conputer readaBle codes on at |east one
conput er readabl e recordi ngnedi a. The conmputer readable recording
mediumis any data storage device thgilafpg Store data which can be
thereafter read by a general or special purpose conputer system
Exanpl es of the conputer readabl e recordi ng nmedi uminclude read-only
mermry ( ., random. .access nennry (RAM, CD-ROVs, nmagnetic tapes,
f1oppy di sRS BHARSH iHat a storage devices, and carrier waves (such
as data transm ssion through the Internet). The conputer readable
recordi ng medi um can al so be distributed over network coupl ed

conput er syst es Agoappazatus whichompstes datadéhl resproten bsstatge esbdang, the

executed in a distributed fashion. [121] Wile a few enbodi ments of
the present O’iaﬁ%gﬁc[%i“gﬂ REPESHEe PPN FIE?E a3t gl}ﬁow})tltlgnﬁgat@é‘grcpqoagbng a
Wi th refergnage tfor @6aABViag Ymagd st BRtebtifle 48al contdrisid &

understood b, f those ofgordgﬁary skilllin théma}%mpk%ts a??%d%mnaﬁ
changes i reofppingnat least ane styleaglement andow Iedstors nsenichimmetbldepde elengnt,

fromthe Lrj nd s e,of the pr.esent .,nventi as . defined by the
ol T ow ng B 2t lea®ihe" G0 dhert SBrmBHERE SR oS of hd syt andh e
[122] An aiafiesiatiof tb e iptis@nb 4 RXERH 08riph QEmeS, AndHR A0k RN
whi ch text-based subtitle data includi n_g style information is

recor ded, @W¥BZesRlcapiyls slamens emprisinghav i ﬁﬂtli%iraqﬁ iy Waerk changeshlorsige

medi um 2 i it ol i i.s: 1. . An_appar.at us ich
transfers ]eé%n%{ﬁwﬁtﬁhﬂ%?%gdgﬁj aﬁéﬁﬁ&o r %‘bg %ncéa’ﬂ%% }%f e 15% ts\é\ﬂg‘é%%@ A9di B
conpri si ngeeripbalement coageistiay i@kt iafmanbi havigg daf @xf OrbaisRM ife) 1hg sabtitle,
subtitle f.or the noving i rraﬁe, data, the subtitle data conprising a
styl e set BIOSREHD OBhPHEPh Mgt Whemdhe sHYitletis|te e ewipnt anddinfarmationt
one user ; - : ment
conprisingﬁggﬂﬁgg%?fﬁg%#ﬁ%?b?ﬁgqgvgFgggwg#%hgggﬁgggﬁfﬁéﬁgﬁﬁﬁéSﬂ%??@ﬁ
to be appldosyrismga text in a script el enment, and the at |east one
user changeable style .el ement, coppr.i.sing an identifier of the user
changeabl e stﬁ%eglsi%e‘ﬁ%‘ﬁl? SIOFS the {Hentipen UG e@iﬁiec%}ﬁlﬂtf’ée%%ﬁgb%i

by a user ged eriddna uBthkREabRCGHID bl AEMD H{@{tiz IsP'Ohd G0
i nformation having the text&to bey used for t?}% su t?étsf]e, changeable
style element of the subtitle data; and

a text subtitle processor which

selects the style element in the style set element based on the information
designating the identifier of the style element in the script element;

selects the user changeable style element among the at least one user
changeable style element of the style set element based on the stored identifier of the
user changeable style element stored in the register; and

applies the selected style element and the selected user changeable style

element to the text in the script element.

2. A method of transferring data with respect to a storage medium, the storage
medium comprising: moving image data; and subtitle data for providing a subtitle for
the moving image data, the subtitle data comprising 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



information on an output tine when the subtitle is to be output, and
information designating the identifier of the style element to be
applied to the text, the apparatus conprising: a register which
stores the identifier of the user changgabl e style elenment to be
used to select a user changeable style el enment anong the at |east one

user changepyiiicd to atiyitén elseriftrilertdntt4hd tbelitledd:t 6néladed chai}iéaBlelsBXd element
subtitle processor which selects the style elenent in the style set

el ement baS¥HPHHNE BB WleRtHiehal it usen chprgeablerfiyle iedernens mni fstde Teformation
style ele it It ] e h e hangeabl e

style el e%(}ha%nggtc ﬁ%{%{? Hygg?tg&g%\%ecﬁg}é’r &ﬁdé Bﬁaengcélg’gleéeng n? |%mgp81r§1§nt§xt
of the styirdommetionllammgtthb &setb beusddefos tier sbtitlelenforfiagién oh ah@tpud Siale

changeabl e style el.ement stored in the register;  and applies the
rhed 3

sel ected sPYFR ™4 SRUE S0 Rendriew: aed dforauion iesigeipe dha idmtifier of the
el ement tosiheldRed: b Be bfilicdts il e AR MhoPeortbiBid0d of
transferring data with respect to a storage nedium~the storage

medi um conpr i sBeleetingothe retyle rebapeend an dhe syt satiledrhdm tdaddoh ahe pafoxhaliong

a subtitle for ..th Vi i e data, the subtjtle data conprising a
style set SfEmgHpe @ﬁﬁg?r}t{ﬁ%ﬁﬁg&‘% Stﬁ%ﬁl*g’fne%‘@ @? St elerseht and at | east
one user changealdimpSing Gs! SRBLabld R/ 1&teldRaR! %Ig&gg ;ﬁ% yziltﬁlfaggte&?&muser

conprising an identifier of the style el enent a ormati on
to be 22 ¢ppkeable styleaclemrnt ofithe stde pestelerhendnsed amthet dentifier efahe usme

e L R R A i R e

by a user @eldeat m@h; and the script el enent conprising text
information having the text to be used for the subtitle, information
on an out put tAPRAYINGHER selrstesusiviet plement eud ke selepied , usen ¢hiangeoblrattylon
desi gnati b gentl {4 . yle elenment to be applied to the
t ext, thengng%jﬁlg&bconpir“{%lﬁ%%:g&gépggeﬁ%g the style elenment in the style
set el ement based on the information designating the identifier of
the style elenent in the script elenent; selecting the user

changeabl e styl e el enent anong the at | east one user changeabl e
style element of the style set el enent based on the identifier of the
user changeable style elenment stored in a register of a reproducing
apparatus reproducing the data; and applying the selected style

el emrent and the sel ected user changeable style elenent to the text
in the script elenent.



