WO 03/ 036460 PCT/ KRO2/ 01977 | NFORMATI ON STORAGE MEDI UM | NCLUDI NG MARKUP
DOCUMENT AND AV DATA, RECORDI NG METHOD, REPRODUCI NG METHOD, AND
REPRODUCI WG BBARATUS THEREFOR 5 Technical Field The preseau/Krozend77on
relates to a method for displaying AV data, together with a markup
docunent, and nore particularly, to an information storage nmedi um

i ncludi ng a markup docunent and AV data so that the markup docunent and

the AV data can be reproduced and 10 di spl aBed togféher in variQus ways in
an interactive ndtdORMAJIONdi SFTORAGRd MEDIWY, otNfet-HRPING: hnMARKNE o

reproduci ng a [ refar. C toa Petli A @l o\ ' (DVDs),
(hereinafter, %‘S@@Mﬁ'ﬂﬂ}ﬁ‘@s&v |%ﬁa¥%ﬁsl@&dvggﬂdl§thgkﬁgﬁup
docurrent is recor dedyi pReifoinK REPROIIEING ABMARATUS THERBEOR devel oped
for nmovie applications and’l'ater started to be wdely used in a conputer
i ndustry. AV data recorded on interactive DVDs can be reproduced in two
ways: a video node displayed identically in a conventional DVD, and an

i nteractive nddehnicapfiels 20 reproduced AV data is displayed in a display
wi ndow defi ned by mar k ' [ ' ect ed
by a user, 'a vi ewgl;hq R'?tsgﬁ‘ &@%ﬁﬂgﬁ%ﬁ%sr {egp:?o’h%?ﬁggggg rlé{?ﬂg %I\?s?% ays a
mar kup  documggbethef ORfRd a0maikubnideicafisnte dAdD.méné dedrticalarlget id dry t he
user is displayed in the display w ndow of the markup docunment. For 25
exanpl e, when infoemation sterage raedion clydieg FolREKURsdPeMeRt aRd AN Setay

wi ndow of the mark docupent and . varij pus LLignal i IO,

i ncl udi ng scer?é’r{r@t{l%ﬂ? é‘?%ggp dﬁ‘?ﬂ”}?@é@r’g ﬁ%éﬁﬂ%é Cr% g?e’%[)ﬁ): Iﬁlg érho%l e are
di spl ayedpn t khdie PR Vafdbufweys aRNareRbradtivg rhbee 0 sebeding ndow
of the rramup (ﬁ%clém{t& Tﬁeé addi ti ongilé?i nformation includes image 30 files
or text files.mathdd, 836PBad6igRaathioa) 2nd BEprodusivg eppaiaius thefeler. in t he
interactive node, the AV data is based on a sinple displaying nmethod in

whi ch the AV data is displayed through the display w ndow defined

according to %WU&IAHW kup | anguages.
Digital video discs (DVDs), (hereinafter, referred to as “interactive

15  DVDs") on which a markup document is recorded together with AV data,
have been initially developed for movie applications and later staited to
be widely used in a computer industry. AV data recorded on interactive
DVDs can be reproduced in two ways: a video mode displayed
identically in a conventional DVD, and an interactive mode in which

20 reproduced AV data is displayed in a display window defined by a
markup document. If the interactive mode is selected by a user, a
viewer installed in a DVD reproducing apparatus displays a markup
document recorded on an interactive DVD. AV data selected by the
user is displayed in the display window of the markup document. For

25 example, when the AV data is a movie, the movie is run in the display
window of the markup document,.and various additional information
including scenario, history, and actors’ pictures related to the movie are
displayed in the remaining part of a screen excluding the display window
of the markup document. The additional information includes image

b 30 files or text files.



5 Disclosure of the Invention To solve the above and other problens, it is
an aspect of the present invention to provide an infornmation storage

medi um i reDwdiosgery data and a mar kup docunent so that tReTARMAtI®7and t he
mar kup docunent can be reproduced and di splayed in various ways in an 10
interactive node, a recording nethod, a reproducing nethod, and a
reproduci ng apparatus therefor. It is another aspect of the present

i nvention to provi an infarnmati.qQ t. . i h nc g - a and a
mar kup docunent sd 'PHAE"t H%tﬂﬂ?%dpghéﬁ@ref%g'@ﬂ{%ﬁ%] ﬁ&%c%\lr}rgir#géégagg&
disprayed In by é(%%@%%i&}%?in?ﬂnéﬂhodﬂh%tﬂ@ﬁ tiYe AVDEitaiis digsapasthroagh

resol ution and aspec rati o (screen ratio), which are set by a user or set
in a reproducithg dispaanindesy dafined acdonsingria Bermmar oé praydueilanowrdesod, and
a reproducing apparatus therefor. It is still another aspect of the
present invention to provide an 20 information storage medi um i ncl udi ng

interacti Vg C%\%&B&ﬁrm\’\%qﬁ\;#;ﬁ% at a fixed aspect ratio so that the
interactive c ively displayed on a display having
vari ous aspect ratiTes sobver theoadovey amelt bther prablesps, oitiugiarn aspedbef théd a

reproduci ng apparatus therefor. Accordingly, tq achieve.the abqove pects,
according to d#esen igyrian t9rPrey epﬁrb@é?f‘?n% nesierags m?ﬁm |ri1c‘gu 8v/itYled an

| nformattor Siphadtg TP thatilo HScUREA! BB R thE OARIgatEEahHeNMaIfGS AV

data including audi o data and vi data, a markup docunent, and scene
synthesis i nfqyommidrincamibeh rdpeeiticbd sand edisplaged| imasarious Wagpliayanodes
for displaying a markup docunment scene obtai ned fromthe réug 30

docunent 4Ad aAnteractiee MOdshtairAErdinG MethedA? deRRAHGHS: MEthos, gpdrap v,

pCT/ kro2! 0187 TPt LA el e bt “Gocurent . and more preferably, the
scene synthesis infqgs wahbm@riﬁscdseuﬂeéf ahe apraghtdnséntian stoeproVidSSan
inserted in the link tag. The S includes at | east one of djsplay node
desi gnation Snionfatinatsteragednedies heitding AV glatppag ke dagkim@itscene,
an AV so that the AV data and the markup document can be displayed in
15  various ways in an interactive mode in response to resolution and aspect
ratio (screen ratio), which are set by a user or set in a reproducing
apparatus, a recording method, a reproducing method, and a
reproducing apparatus therefor.
it is still another aspect of the present invention to provide an
20 information storage medium including interactive contents manufactured
at a fixed aspect ratio so that the interactive contents can be effectively
displayed on a display having various aspect ratios, a recording method,
a reproducing method, and a reproducing apparatus therefor.
Accordingly, to achieve the above aspects, according to one
25  aspect of the present invention, there is provided an information storage
medium. The information storage medium includes AV data including
audio data and video data, a markup document, and scene synthesis
information which describes one of at least two display modes for
displaying a markup document scene obtained from the markup
30 document and an AV scene obtained from the AV data together.

Preferably, the scene synthesis information includes a link tag
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trimm ng area designation information for designating an area to increase
and reduce a desired portion of the AV scene, background color designation
i nf or mat iwo 0BoB64desi gnati ng a background col or of the AVPSE&RH2/O01977 MM ng
area designation information for designating a 10 trimm ng area of a scene
in which the AV scene is synthesized with the markup docunent, w ndow
designation information for designating a w ndow in which a scene where
the AV scene is synthesized wt docunent istblgli 3@ ayed on the
e

h the rku
screen of a dresordgd igcthe inarksp g?"‘"f‘g%}e "f"ﬁq JPRER iRSHT"8 Rt 755 Can
aspect ratio Qf Mg EnYalP ﬁ,geg{ ' (==Y t he
malrokup docuneg){ntg%g%gafozgh%n%ﬁ%l\}v&&ggg\égégg| n ?Ir?:‘%]re'r:%?iegﬁs)(ljf thée,M F,&{]/ scene
for designatif ik &igga of a w ndow in which a trimed AV scene is

di spl ayed on the screen of the display. Further, the scene synthesis
i nformati on furt hed hen&SRIdBclydes hite dgast 20N i ﬁ‘{f%’f“bﬂ@?‘?‘?/ qpa%@"éﬂ?\% f or

The obj ects AR tof RERRIFAN sV B 00 i B SEefe, SCAYe: o

t he obj ect™ according to another aspect of

the present {{iM@ild Ored hissigriciionr Mfoeragtion Nfrhodsigeatingcandianga A dat a
i ncludi ng audi o data and vi deo data on an_information storage medium 25
The method comeréass ana) redussr 8i depitask PAKATHOA, the AV ecahieqi Bagkararik up

docunent to be displ ayed. t oget her. wi.th ) ing

scene synt hesPlof r&&ﬂdﬁi%‘nﬂ%{ﬂ@mae@&P.‘%g@é‘éﬁﬂga%g ag?é}ggéétco{l%%ﬁisegl ay
modes for di SpA\AVRAeA tRATKHE HR%MRRIgrtioRe ifbfratissl for clasidratingarekup
docunent and an AV scene obtained fromthe AV data together. 30 In step

(a), the Y daimmirsg aeeptladsdenedn whieh thi AALseene is ayrthepized Wwith thee mar kup
docunent is recorded,in an jnteractive direct.o nd in

03/ 036460 PCTIM&RIP 0deHMEnte WiNdQY g@%’ﬁﬁag%t'ﬂfé%fn?%f)ﬂf@f ARt Becor ded
n the interaghdddy ifiviREh Yeold wHeR® th)AY CREBNISsHthedizad uirciriee

di spl ayed, are recorded 1n a maxi mum area shown regardl ess of an aspect

ratio of the giassklpyoctiment issdisplayed bottharseeeerantiauhspigyracseen displant s are

recorded or any contents are not recorded in fthe_other area.. en e
mar kup docuneﬁ{penimq)rﬁ@at}gn representing an aspect ra&o of a scene in wahlcr\\N’Ehe AV1

15 scene is synthesized with the markup document scene, and window
designation information of the AV scene for designating an area of a
window in which a trimmed AV scene is displayed on the screen of the
display.

Further, the scene synthesis information further includes an object

20 having property variables for controlling the CSS and a program for
controlling the CSS on the basis of the object.

To achieve the above aspects, according to another aspect of the
present invention, there is provided a method for recording AV data
including audio data and video data on an information storage medium.

25  The method comprises (a) recording the AV data, (b) recording a markup
document to be displayed together with the AV data, and (c) recording
scene synthesis information which describes one of at least two display
modes for displaying a markup document scene obtained from the
markup document and an AV scene obtained from the AV data together.

30 In step (a), the AV data is recorded in a video directory, in step (b),

the markup document is recorded in an interactive directory, and in step
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first aspect ratio is displayed on a display having a second aspect ratio
having a resolution Iower than that of the first aspect ratio, the hot area
is sel ectwo0d®Bdago t he tri mm ng area designation infornati ®@CTERKI0E710

synt hesi zed scene, and the selected hot area is mapped to a designated

area on the screen of the display using the wi ndow designation information
of the synthesized scene. To achi eve the above aspects, according to

anot her aspect of the present invention, there is provided a hod for
repr oduci ng Ackalhe scenensynibesi§ HuermeatRt dsaﬁ%cqugo'%l ) 'PE%%M@% on an

i nformation stora&)e medi um The nethod conprises (a) interpreting a markup
docunent to ggeﬁ §}5‘I ayed together with the AV data, (b) interpreting scene

synthesi s i nfor magh afepH)cborteenitiies sabuldchs disphayet!, spé agcardedsn aor
di splaying a markup docunent scene obtained by re rofd cip th;hng.r kup
docunent 20 amtammnum/ammmf@aﬁ@l@%@fﬁ@;ﬁs&%qu{é‘P e aY:d"8blfet her ,

The d bpl 55 e st AN B AE: chOErBY el e foddEREnd adf Ebfienfs are o
i nformati on. t 360 RS IhNPcdBREE afsh e OVhenaeOmEirg docamenhhbaviagpect of
the 25 present invention, there is provided a nethod for re F;%guc'_ng AV

data incl udi figstaaspest datia imdisplayedooni gt displayi haying g sRraNe ra4Pect
ratio recorded on an informtion, storage di. nt
havi ng a predd@¥ing ﬁé&s‘é@g@gﬁo‘fy%ﬁ Ef@”a‘ﬁagaf gﬁ? Z'ﬁpn%&t%ﬁgré@’ Eﬂ?ﬁ%ﬁ he
markup docurrent . < fheoi LR (RERFintfing( led hsligmatireafomatibrsof (56

i ng

i nformati on correspon to a scene node set in a reproduci ng apparatus
or set by1@ usghtheditbd $gerig)tamdthetsereptethbot gean isopApPey i RCasignatedp

Fepr oduci ng 1 IaEeRyoBalte aserean il K0p Hseimbeiagoke It dPReRCsBRRETCauc ng
e o kb SOGTRob O iphasg st L Lhe A caia, and
scene node 5 changpp atkicsehheubovdaspénts cacapdingstp anatheraspgct of fieot her
?ngggug{ n;hi\prgrsgr?temvehtr}gg,n’me?g is tppg\;igecli 2 re%/é)g ?gr ?gpr%%g‘lhstk\s/ 4
15 including audio data and video data recorded on an information storage
medium. Thé method comprises (a) interpreting a markup document to
be displayed together with the AV data, (b) interpreting scene synthesis
information which describes at least two display modes for displaying a
markup document scene obtained by reproducing the markup document
20 and an AV scene obtained by reproducing the AV data together, and
(c) displaying the AV scene and the markup document scene in one of
the display modes according to the interpreted scene synthesis
information.
To achieve the above aspects, according to another aspect of the
25  present invention, there is provided a method for reproducing AV data
including audio data and video data having a predetermined aspect ratio
recorded on an information storage medium and a markup document
having a predetermined aspect ratio and displaying the AV data and the
markup document. The method comprises (a) reading scene synthesis
30 information corresponding to a scene mode set in a reproducing

apparatus or set by a user, and (b) interpreting the read scene synthesis
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data including audi o data and video data recorded on an information
storage nedium The apparatus includes a reading unit which reads 10 the AV
dat a and wormakapo docunent to be di spl ayed toget her with roe/KRYodara, a
decoder which decodes the AV data read by the reading unit and outputs an
AV scene, and a controller which interprets the markup docunent read by
the reading unit, outputs a markup docunent scene, interprets scene
synthesi s information which describes at |east two 15 di.spla des for

di spl ayi ng t Haforgiation, dsPimeng a@ééﬁ%@f}?g%?fﬁg}ed( %re%?d%'eﬁéﬁ‘gé% di spl ays
t he AV scene & L | des
according to ?%g %ﬁ%ﬁé%@éﬁggéﬁ%ﬁﬁéﬁ%@??% @?@‘?‘ﬁgﬁ'?@ﬁg@%mgﬁ?gge t he
above aspect sgo@gfientdionse tisphiyetitegethspeith thé Avhdata2@ngchsegingitheent i on,
there is provided an apparatus for reproduci ng AV data including audio
data and vi deouigst state & thﬁ@aﬂfﬂwq%%ﬁﬁﬁﬁﬂ%ﬁn r%%&zoﬁﬁaf‘%mo e

appar at ustg' ncl.udes a reading unit which reads the AV data and a nmarkup
docunent to b%h%ri'%epl ayed together with the AV data, a decoder which

decodes the AV dat qolRafbvavthbhdoveadpaasiatdoraingpiodarmtheuaspeth oAthescene,
and a controller which int ergr ets scene synthesis information

cor r espondi ngpteseat smerrdiompdeerseis provided apr apRRTEHS SpERMPdYCciog A¥t by a

. int ts th kup,.d t, ta be displ t, th the AV
data read by GR@ INELATG Ao TR viHBorFatk RReRUEY of HEimeioh ' e
information, dicsaldysedufpr ke Sfpslafismiludee Bereadiiity Chingisishtfeadsut put

state of the narkup docunent scene in response to scene node change. 5 WO
03/ 0364601 (PCTIHERAY/ @dta7and Br inafkuPedecurpentoie be displaypdipgriserrwéhdbeye

by descr | bi ngAViARIe, & ecarer BhRbEERBtT AV taerd oy 1 TG BB MAnCe o
oo Saue o BARERT DAY el 0 pBie SherirmpmennatD
i nvention; Fl §ocdmeat eedcbgrtraceadinggmitmoutpulstar aarkigp dosgmeshsedngnment
|C:)|r ger 1; (z-or dienrte)arpcr);tsa sglersxg | s?yyntr(lgs?é iﬁ\po?r\%%}ioﬁ O\F\‘/Pn?c ' %%sér?bésh%t aRBE! %/lcj)s of
15  display modes for displaying the markup document scene together the
AV scene, and displays the AV scene and the markup document scene
in one of the display modes according to the interpreted scene synthesis
information. ’
To achieve the above aspects, according to another aspect of the
20 present invention, there is provided an apparatus for reproducing AV
| data including audio data and video data recorded on an information
storage medium. The apparatus includes a reading unit which reads
the AV data and a markup document to be displayed together with the
AV data, a decoder which decodes the AV data read by the reading unit
25 and outputs an AV scene, and a controller which interprets scene
synthesis information corresponding to a scene mode set in a
reproducing apparatus or set by a user, interprets the markup document
to be displéyed together with the AV data read by the reading unit using
the interpreted scene synthesis information, displays a markup
30 document scene, and changes the output state of the markup document

scene in response to scene mode change.
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FIG 3 shows the structures of files of the DVD 100 of FIG 1 10 according
to a preferred enbodi nent of the present invention; FIG 4 shows a picture
i n picturwo(BoBysirode, as one display node according to POF/KRRHEITT

enbodi ment; FIG 5 shows an enbedded node, as one display node according
to the present enbodinent; 15 FIG 6 shows a background node, as one

di spl ay node according to the present enbodinent; FIG 7 shows a reference
diagram nore specifically illustrating a display node of the AV scene and
the markup dodifaideSCripHaN OAARVIBMRAP 5 v deo- vi ewport: and

vi deo- pl acenent : ; | invyBRGbA vall |y
illustrating a di ég’]{%gon\égg'%gg&?h%%%ﬁgﬁggégﬁgqgﬁmg?ﬂﬁgﬁdgc_urrent scene
accordi ng t o \HeRoRR irorangbparadpby ;desc@bing ihoetaibpféfemenagmbpdimeantsati ng a
preferred enbodi nent of a reproducing net hod_accordw% to the present

i nvention; 25 tiFergof withaiefrienge te HicaiFahedramingsin Y9 ust rati ng st eps

subsequent _.to step f. Fl ; 1 f Iapbeedtpat i ng a
preferred gnbodi merfﬁ&gof? 3 taeGP(l)d?:g‘i ﬁg&n%%hggr%ﬁgr@dir%g%&{@e agk)esent

| nvention; Fl Gecbrdif e preféfad embedidiergrofithe present atverdioa; et hod for 30
di spl ayi ng AV data and a markup document while mninm zi ng,dl StO{]tl n of

i nteractive contentRG. 2 isa ieferenge skagiam HHGrAlNG AracEen eligPeRhos | os: 6

WO 03/ 036460 PCT/ 2/ 01977, F ' id lqustrating
scenes in whi 62%68 a‘?f?aa aWIWGdr@ 5&5‘@)2?%@%%%{%%@8@?%8%@?39&’x 3ina
letter box shape gne a3 Rowk &RaBiredians offies bf tabdd¥Da10@fafr ElGieldi agram
illustrating a markup 5 docunent using the concept of a hot area; FIG 15

shows var i@t i acsordingdordpneitreed gmbetienerd«d doe Preserdppyeionhe area sel ect ed
using viewport: to e area designated. usin L dow . Fl a
fl owchart of anot heérl?%rgf‘g?q"\é% aeﬂ’& Fr’r'|5'nP'C(BL%eawgﬁ;J Hoe '8 o6 S
mode according to the present embodiment;
FIG. 5 shows an embedded mode, as one display mode according

to the present embodiment;

15 FIG. 6 shows a background mode, as one display mode according

| to the present embodiment;

FIG. 7 shows a reference diagram more specifically illustrating a
displéy mode of the AV scene and the markup document scene
according to video-viewport: and video-placement;;

20 FIG. 8 shows a reference diagram more specifically illustrating a
display mode of the AV scene and the markup document scene
according to viewport: and window:;

FIG. 9 shows a flowchart illustrating a preferred embodiment of a
reproducing method according to the present invention;

25 FIG. 10 shows a flowchart specifically illustrating steps
subsequent to step 903 of FIG. 9;

FIG. 11 shows a flowchart illustrating a preferred embodiment of
a recording method according to the present invention;

FIG. 12 shows a reference diagram illustrating a method for

30 displaying AV data and a markup document while minimizing distortion

of interactive contents in various displays having different screen ratios;
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10 reproduci ng nmet hod according to the present invention FIG 17 shows a
reference diagramin which AV data for 16 x 9 is synthesized wth a nmarkup
docurent Woro343ee® i n enbedded, background, and PlIP node®CTnaupectiivel y,
FIG 18 shows a reference diagramin which the AV data for 16 x 15 9 is
synt hesi zed with the markup docunent for 4 x 3 in a background node, and
then is displayed on a display for 16 x 9; FIG 19 shows a reference

fo S frerent aspeck tat Siov & Biasoa 3t ey A e eean WAGED ot Mg
the ratio of W&Qﬁatfbrtﬁ@ﬁhgqg%édléyéﬂ %8l & digplay dbe Rl R)B Pt bhek Kdxand the

ratio of wdth to l'eng pixels in a display for 4 x 3; FIG 21 shows a

reference di agi@re ahd esparasistgnveiiapeys aspect ratio conversion; FIG 22
shows a reference diagramin which AV data for 16 x rkup

9 ﬁg.S and a
docunent for 4 x 3FEachlhathews adwl AgEwW < ediagram  NHRIEDG, &y W'ﬁ‘peach
ot her, an th§ﬁ8¢ﬁ8&€$h§¥ﬁgcgﬂc tq}fgm(ﬂ%ér%%ram x 9; and FIG 23 shows a

fl onmchart “of eferred enbodi nen repr oduci ng met hod
according to the pragemMs i shav i niatidfs Bestcoondimater systemyi ngeded inhe
I nvention 7 WO 03/036460 PCT/KR02/ 01977 Hereinafter r ef

, erred .
embodi ment s omappingthesaraa seleeted usingwiawprak tadbedrea qsfgf*@é?cgf‘ﬁ"\ﬂith
reference to the,acconpanyi ng drawi ngs. Meani ngs of terns used in the
description awg"%”'fol | ows. "Markup docunment” neans a mar kup docunent and

a markup resource Fgi 96!didwida fRWchER dfra@usthér pesfearad embgdiment iof es
inserted in the markup docunent. "Markup docunent scene" neans a scene in

whi ch " Ma‘r(kupreptod_uniegtmeﬁl’@dcﬁqt}pr(ﬂly@tp3393Far%ﬁ@t/\/éwenﬂm scene" neans a scene
means. | nfor mat 1 on 510t §E SHEWEH (6T Be destart Savrisy AvaERalonte 98 b 10
docurment  sceng, idsBRIAVIHS §GREKUP HRICORIeNR fGr Ri3NT éMbébdedrzeRgiound,
and PIP modes, respectively,
FIG. 18 shows a reference diagram in which the AV data for 16 x
15 9 is synthesized with the markup document for 4 x 3 in a background
mode, and then is displayed on a display for 16 x 9;
FIG. 19 shows a reference diagram illustrating a display, a
markup document, and AV data according to different aspect ratios;
FIG. 20 shows a reference diagram illustrating the ratio of width to
20 length in pixels in a display for 16 x 9 and the ratio of width to length in
pixels in a display for 4 x 3;
FIG. 21 shows a reference diagram illustrating various aspect
ratio conversion;
FIG. 22 shows a reference diagram in which AV data for 16 x 9
25 and a markup document for 4 x 3 each having a window area are
synthesized with each other, and then is displayed on a display for 16 x
9; and '
FIG. 23 shows a flowchart of another preferred embodiment of a
reproducing method according to the present invention.
30

Best mode for carrying out the Invention
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invention. FIG 1 is a block diagram of a reproduci ng apparatus according
to a preferred enbodi nent of the present invention. Referring to FIG 1

t he reprodooBmoge4appar at us di spl ays an AV scene and a mar KieTARMOCUMENt
scene together, which are obtained by decoding AV data and a markup
docunent recorded on an optical disc 100 according to the present

enbodi nent, in an interactive node by a displaying nethod according to the

t i tion. Th duci | ; ' ajt 1,
AV decoder 2. a pr eSS P rPaTRT L CHCoRe oo g EREadh AR Wl o
unit | reads gy o%%bﬁbeqé)rgaglr‘]éguﬁwm%f%ﬁce t8NHe 2e80Mpanyitig@aivinds)f or mat i on

fromthe optical disc provides the read AV data, the read markup
docunent, and the Msmhisgenef sgm$esses innthe riasaiptico ae av Wdewder 2 and
.the presentation engine 3. 1n 25 addition, the reading uni | ncl ude
a buf fer menmorijagkg g%wmﬁwt MRRRNS: 8 JRRKLP RRYTeNt ?hg\?lﬂij '}eggﬁg%éfferi ng
the read Ay d ! eafd akHR fReUMBBHed! BSPRCHavly . The
pr esent at iA%/n Cglf(%@gSVés\rg%%ofrﬁ?asé%eﬁ(lﬁss%a?ngde according to the pre%,ent

i nvention. Frgactifmenti eiarkap defcumenbbtere’aneans a sdeme iBOVpicksMarigep on
engine 3 includes a viewer, which is an arppl,,i v;\t lon for interfaci ngnwi th an

operating systesu@ent’his HiSHIABRTE PN WP4Fat usY SCNLF 0814 80SCeNe

PCT/ KRO2/ 01977 .t hr ' | j | O amg r AR afsh a

i ent i ni or BRSO P g; RS et Pl e oy R B o
for requesti RgbdHOBRFRIABNOGN B defrition ofh asyetted for displabieg aperkyat i on.
The client interpretation engine is inplenented \Mthcﬂ J:R\éaé%ri t OE Java 5
i nt er pr et #i odoeurgient scenecand @rs AY peeitf 409B8E ARCHPIHNY AP B8 PIRSEHY Java,

| i ke a web browser. and executes the program Furthernore, the presentation
engi ne 3 may AWM include a Plug-1n. The Plug-In enables files in

various formats in¢gdedsignibbr diEyrémidrpreatcing apparated degordieg tar kup
docunent, to open. The presentation engine 3 10 inte:{{zrets thefﬁée e
n

synt hesi s i nf ar prtféwed ssrohodiment wof thée@resent daventioive eferring, éo mts a
decodi ng corrrr?ﬁ\ed ?enpq"oguginapla%\ﬁa?ach%m ggplays an AV scene and a markup
15  document scene together, which are obtained by decoding AV data and
a markup document recorded on an optical disc 100 according to the
present embodiment, in an interactive mode by a displaying method
according to the present invention. The reproducing apparatus
includes a reading unit 1, an AV decoder 2, a presentation engine 3, and
20 ablender 4.

The reading unit 1 reads AV data, a markup document, and scene
synthesis information from the optical disc 100 and provides the read AV
data, the read markup docurﬁent, and the read scene synthesis
information to the AV decoder 2 and .the presentation engine 3. In

25  addition, the reading unit 1 may include a buffer memory (not shown)
and a cache memory (not shown), for buffering the read AV data and
caching the read markup document, respectively.
| The presentation engine 3 supports a display mode according to
the present invention. From the viewpoint of a software unit, the

30 presentation engine 3 includes a viewer, which is an application for

interfacing with an operating system of the reproducing apparatus

8



according to the result of interpretation to the AV decoder 2 and the

bl ender 4, respectively. The presentation engine 3 al so provides the

mar kup dowormfsesscene to the bl ender 4. The AV decoder 2 @e€tTaRR/0157t he AV
data according to the provided decodi ng coommand and out puts the decoded AV
data to the blender 4. The bl ender 4 displays the markup docunent scene
and the AV scene together according to the display coormand. In order to

f ducj th i : i : t
Povent on. ¢ hETaIgaamhy PBRTGAGebgatahy SMirieE, PR B, 3 PG P e
embedded in tPﬁer{ﬁ?ﬂéﬂ@nd&ﬁ‘g{ﬁ@.mTH@WI%taer@@HetéMnHéel s@siaingetiid fok and

y

interprets the s e sheet”. Information on a nethod for synthesizing
(di spl ayi ng) tdyuestinguprodessingnof goecoreratien systena\orsasaiber Applisatiobed in

th tyl heet. 25 | der .t farmt duci - di
bnother enbodhasierbItTRES EHES eRae 1o dhpIEEreH It R SR RPeraRE A ' 50 °
interpretssa ﬁ{fé@?@ta%ﬂee Gterpréld & Prc{)gﬂ;“éﬁi shdewitRJavESEMst srllavdl  node)

set in the reproduci ng apparatus or se the user and outputs a command
according to fike sewebcbrmwserodadusxemytes dhe progragsi s Fedhemeendheon whi ch

is defined using a default style sheet set in.the eprodugi ng aratus or

a styl e sheet PFFsetiQn RNGINGEhUNA% tTHHRST (inFudg P b b 6450° FRRBRR02/ 01977

particul ar, ugj i-emport . for | j @ ik' iHE L RaKaEH So@eht Brene in

whi ch the AV é@éﬁlee\éaﬁl tﬁev?rrgr Sug&ﬁo%ﬁqnéﬁpagcéhe{ are syl?lﬂtshesi zed with each

ot her, wi ndowgaligd byesiegnrirkuiy dacuinedbvioodperne Foe geesentativn emginehd AV

scene and the markup docunent scene are synthesi zed <£Iiﬂth 5 each ot her, and
&

vi deo- vi elipor intersetsdde gvranen §yaineaise Dfenatipst acsaraing to ik Jeeseesi r ed

portion of the AV.scene),.. lf the i r, the
presentation m&nﬂgnf%%ttr&@gﬁtg %c?%n%gﬁﬁg%ﬁ@rla Pn%ﬁ?o%gaggﬁ% %ﬁﬁﬁ%@g screen
mode usi ng t hgcsgefiey %9 thBassElt dfifhirprtation (o itkantV tdecodenddand thed

video-viewport:). In addition, a 10 switching unit may be constituted in
the AV decodeblendenknrespeciysiny The psesentatien gnging & also pIRXIdRY {Mecoder 2

converts an AV ejrean Lato 8 chets il BRAGRE 4orb AGUacAPS Al PULS

the converted .
15 the AV data according to the provided decoding command and outputs

the decoded AV data to the blender 4. The blender 4 displays the
markup document scene and the AV scene together according to the
display command. |

In order to perform a reproducing method according to an

20 embodiment of the present invention, the presentation engine 3 calls a
style sheet linked to or embedded in the markup document manufactured
by the reading unit 1 and interprets the style sheet. Information on a
method for synthesizing (displaying) the markup document scene and
the AV scene is described in the stylé sheet.

25 In order to perform the reproducing method according to another
embodiment of the present invention, the presentation engine 3
interprets a screen mode (aspect ratio, resolution, and video output
mode) set in the reproducing apparatus or set by the user and outputs a
command according to the set screen mode using scene synthesis

30 information which is defined using a default style sheet set in the

reproducing apparatus or a style sheet provided by a manufacturer (in

9



When the display is set to a 16 x 9 size, the AV decoder 2 outputs the AV
streamin a 16 x 9 size wthout conversion. This is because the AV 15
stream i swoganes@bt y encoded in the 16 x 9 size in the DVDPCamROCINg
apparatus. However, when the display node in the interactive node is an
enbedded node or picture in picture (PIP) node, the AV decoder 2 can
output the AV streamin the 16 x 9 size without converting the AV stream

t lett b & I
acpect rati o"PANGHTC 3&9 SRR PR TG STy B B e TP

set inthe p t A% &RatklipadetdReny stene 4re synthEsated s,
preferably, V\ﬁﬁ% dat agﬁen%gax |§ dlpgpl ayed on the 'displ M% for 4 x

3, the presenwahlmhengenawadowntqrdbslgnaang\awmpf thec%preanﬂfp) IRV dat a
ina 16 x 9 size in the enbedded ftheln o Pl P
mode and to of€pdyV A9eBELaN g g UEL Qcpmept §é§@§ ér gyraﬁ%apéej&lvﬂ{ha
background. no f e At qu)glga,dgqr tdoineneise drite AV
data may gfé %%?) Otﬁé} g\gg%&ge\(@an or éSIFlgr box sk?gpe fromthe AV

decoder 2 evefedute bed@siaedmtmnd@f tife A& scenepr alft thee seren 61008 S node.

30 In order to performthe reproduci met hod accord| n o still ot her
enbodi nent of Clﬂ@@@?ﬁ &yethe MWéniheoﬁres%ﬁ‘éatﬁ?rb?é‘ﬁ{r}ﬁ iSoRY gﬁﬁ?r‘?ecgmni

03/036460 PCT/KRO t‘{ aéc Lnée'l%h%rrﬁéggs\?r)%bﬁ"‘ﬂﬁfo‘e %%q;"'tﬂeo%ene synthesis

(docunent - vi e%%? for the markup docunent

defined in thﬁ]féﬁﬁé\[ﬁ)ﬁ}(ﬂféﬂ\ﬁﬁjrﬁ Mﬁfﬁdﬁmtam wdeces;mmortz)al yin additionevport and
w ndow (vi deo-vi ewport:, video-w ndow ) for éhe AVXﬂ?ﬁta ln,order to
perform th@ rewitoding unjt I’F@Ukhﬁjcwsékﬂétéﬂd” ﬁl@e gecoder 2. T AIRBdi nent

of e br esent_ LOVENL! 2% o Wild KRp AV Tllade 9o0Siychd'HIAY dreBt ki g un' .

even though t KeSH St ze, 1n the enbedded node or

PI P node, t he|Mrdss08eha &hastnnsndpe addidutpots! trentonhened AW streamput s t he
AV streamforlé:%%r fp such a vvaéﬁhat the display is set %o the 16 x 9

si ze, without Wluerpdlme idigplag is set tva I6re8nsize, theeAVerdeeddaso OBIPYS N, scan
document and AESTORBIBGH 15ara 3 N BT PorOtne TR SopacthBPdnEyRf Tor P
reference,di agraay] |d ysheahiy Bhcddes shene!ieoreesizecindée DVD reproducing

apparatus. However, when the display mode in the interactive mode is

an embedded mode or picture in picture (PIP) mode, the AV decoder 2

can output the AV stream in the 16 x 9 size without converting the AV

stream into a letter box or pan & scan shape according to an “Initial

20 Display aspect ratio” in which an aspect ratio preferred by the user is

initially set in the presentation engine 3 even in a display for 4 x 3.

That is, preferably, when AV data for 16 x 9 is-displayed on the
display for 4 x 3, the presentation engine 3 controls the AV decoder 2 to
output AV data in a 16 x 9 size in the embedded mode of the interactive

25 mode or PIP mode and to output AV data in a pan & scan or letter box
shape in a background mode of the interactive mode or video mode.
However, the AV data may be output in the pan & scan or letter box
shape from the AV decoder 2 even in the embedded mode of the
interactive mode or PIP mode.

30 In order to perform the reproducing method according to still -

another embodiment of the present invention, the presentation engine 3

10



(Z-order) of a display (not shown) connected to the reproducing 15
apparatus of FIG 1. Referring to FIG 2, a final scene shown to the user

i s gener awed3bgesbour scenes added physically. A scene 21 @®@QT/K®ROM7a
pointer is displayed, is placed forenost, followed by a markup docunent
scene 22 according to the markup docunent, an AV scene 23 according to the
AV data, and a background scene 24 generally 20 displayed in a single
color. FIG 3 sho the structures of fjl f DV, £ N
according to IQ?%PE@&VH%\MP%VWBSi%a?wé?gé‘f{ﬁé%t?‘é'gg}@ rti’n@ecrb?% Orfr?]_wﬁégvgr ring to
FIG 3, avi d@@mbf ﬁ@ﬁn‘%% BEQnTsntideginediinghd\¥cane ayntmedis informatienact i ve
directory DVD ENAV I ncluding data for supporting an 25 interactive
function, sucfespectvelys ang viewporeand veingdopr (NdeEviewpost: r Weeo-vindewiory. AV

data and reproduction control information (also, .kno - | lyon dat a)
are recorded Pyt fE U’]edé’é} dfqi%ct&f%ﬁb&b@orﬁémr%@@{%@%g@tgﬁt rol

| nformat i gn iQE&cHQF%a’Eo Q'SR EHRthdr &b fithehPof &e Beskat indeABSIe drlikeAV dat a.

The mar kup docunen nd the scene synthesis 30 information are recorded in
t he interactie AVrdstodey 2\AVIMNAEWitEhingOU0I/ HEsuibouBTTN&REH &y B79et Mor e
specifically, a file VIDEO TS. I FO i i ch _he I nf or.maky,0 e entire
video title it thechxdeaizei B V@&F%%fgdq\mm g cef?'%@moaﬁr éyﬁe\??’gﬁgjs.

Next, a file 0 ' | | faf | Qb f&r 16 xS9, i deo
title is recoe(%gta,gjhl%abgggbgle\éwltﬁh?ﬁgﬁgﬁé&'etgbg fg{eﬁgt ory VIDEO TS, and then
files VIS_01_g,30B way ISatOtheldiM§iBy is set to theiBoh Sasize AVitdaytaodtputting

constituting the video title, are recorded in the video director
VI DEO TS.100 nthee A¥estieamdin ther leleuPexiay par & 8@ ShAPERCBI#NYi t9e8Sst andar d

"DVD- Vi deo for. Read | v nor ] . . Ul ol

i nf or mati on fvne&%voi%%eﬁ’ﬁy \%{ﬁgﬁ]‘”%é%?égd ﬁé‘glrahat | oh{ﬁ tEe entire
data for suppQidwdtt and wWik@svaehiyMer tHeuaygtdta i s recorded, is recorded in
the interactive directory DVD ENAV. Only a file DVD ENAV. | FO r%){gbe

repl aced with vari 6US. Bes @ neferened diagiemnilustiating. 8 seERe ANEIRH S 9L ns a
S Dl unCld epett a2 aispdP (R8P FRUHTRbnAeEl 6 e bfiRtubing e

15 apparatus of FIG. 1. Referring to FIG. 2, a final scene shown to the

user is generated by four scenes added physically. A scene 21 on

which a pointer is displayed, is placed foremost, followed by a markup

document scene 22 according to the markup document, an AV scene 23

according to the AV data, and a baékground scene 24 generally

20 displayed in a single color.

FIG. 3 shows the structures of files of the DVD 100 of FIG. 1

according to a preferred embodiment of the present invention.

Referring to FIG. 3, a video directory VIDEO_TS including AV data, and

an interactive directory DVD_ENAV including data for supporting an

25  interactive function, such as a markup document, are provided in a root

directory. AV data and reproduction control information (also, known as

navigation data) are recorded in the video directory VIDEO_TS. The

reproduction control information includes information referred to, so as to

decode the AV data. The markup document and the scene synthesis

30 information are recorded in the interactive directory DVD_ENAV.

11



DVD_ENAV, and a style sheet A CSS, as scene synthesis information thereon
Is recorded in the interactive directory DVD ENAV. In addition,, markup
docunent swB.oBfidd4emd C. HTM and styl e sheets B.CSS and C. C88TaRM®AsPONdi ng
to the markup docunments B.HTM and C.HTM are 20 recorded in the interactive
directory DVD ENAV. A.PNG as a graphic file inserted and displayed in the
mar kup docunent A HTM Bl. PNG and B2.PNG as graphic files inserted and

di spl ayed in the rkup docu B. ' pAi '
inserted and di spm@r i ﬁp?ﬂﬁggﬁfar E‘uﬁﬁ%ﬂoc‘ﬂ%&n‘?—ﬁgﬁﬁﬁs ig‘r gemﬁ@@or%céedé:‘e?n t he
interactive dixpehafivnon PELmNOVidEd figé isreedarpedorurszotdedindttie Videohavi ng
various shapes 1nserted and displayed therein nay be recorded in the

i n'éler active édjirreewwr VIDEO_@av. NexG. afileh dES 0 hiGtRP eini whishk theaderpl p)
node, as one display node according.to.the present e ' [

E:I o FIG 4, in“ﬂﬂ?émagganPrPar’rSBﬁi,V“g‘?P g\t es'ée??ém?ge@ulspﬁ?égggg%qﬁﬁbeoﬁaésaglr Egp
ocunent sgeney; th doc t SEE | StiRRysSI e I n
front of the AVSIFuo %‘%%ﬂug% PCT7 KR02/ 01977 gggne, qg£$_c>/l()e1§_cc§y§1elad wi t h

reference to N5 _@1_TWOR.P npahickrarsl A¥ datadonvosstiuing the wislect iitlee

out put on the markup document scene from a S Vi ewpoint. Preferably,
the PIP node iaes{@RATdedeln HQetH'@eoppHEEW@ﬁt\vﬁ:gégt—}rﬁn aind M6 £ 98 ”? e A{//

scene. In the t. .54 e ) by G\ h BbORg&ayer al
shapes usi ng Iﬁ?{y% stic 'gg@ g#g??ﬁ%nc}hgl\l}iago rg?%%ﬁrg g%mﬁgeeé t'ﬁs user can
change the | qualiMemendDssze0df the AV scene using a renote controller

o e oy el et a6 BV B O R 1%
T T, AT ol P 4 s, s, o,
HTML PI P node t5385b¢ i tddor@u, is recorded in the interactive directory DVD_ENAV.
Only a file DVD_ENAV.IFO may be replaced with various meta tags of
the markup document which performs a start up function. Next, a
15 markup document AHTM is recorded” in the interactive directory
| DVD_ENAV, and a style sheet A.CSS, as scene synthesis information
thereon is recorded in the interactive directory DVD_ENAV. In addition,’
markup documents B.HTM and C.HTM and style sheets B.CSS and
C.CSS corresponding to the markup documents B.HTM and C.HTM are
20 recorded in the interactive directory DVD_ENAV. A.PNG, as a graphic
file inserted and displayed in the markup document A.HTM, B1.PNG and
B2.PNG, as graphic files inserted and displayed in the markup document
B.HTM, and C.PNG as a graphic file inserted and displayed in the
markup document C.HTM, are recorded in the interactive directory
25 DVD_ENAV. Other markup documents and files having various shapes
inserted and displayed therein may be recorded in the interactive
directory DVD_ENAV. ,
FIG. 4 shows a picture in picture (PIP) mode, as one display
mode according to the present embodiment. Referring to FIG. 4, in the
30 PIP mode, an AV scene is output as a PIP on a markup document scene.

Only the markup document scene is physically placed in front of the AV

12



<link rel ="styl esheet” type="text/css" href="a.css"> </head> <body

onl oad="dvdvi deo. pl ayQ "> <tabl e border="0" w dth="720" hei ght="480"> <tr>
<td> <i MyoIsO3s4a0 png” w dt h="100% hei ght="100% bor der ="POT/KR020497d> </t r >
</table> </body> </html > 10 A HIMIt is apparent that a style sheet file
A.CSS is linked to the above source code using a |link tag. An exanple of a
styl e sheet source code is as follows. ai/?screen-display

v 0e0 Pl 2SS PLR b SRS 98l ORS00 PRl onaies

Vi deo- vi ewpor. .
e Koz 010 e ANE S B SR S e T e bt ( C39)

uses @cr een gdiggplayviewpeiras #oefeeablgotizes RIB owsien islistipidiyderhdy @ ween

t he mar kup docunent scene_and the AV scene. Properties sugh a
vi deo. pl acendiacement deaatigir@ie Zeti bl B AVieSeNG ho IRy (3% oRresent

background-col or: .f or . dgsi | e r i e
Vi ewport: forerﬁl%%qla}%ﬁt’i ﬁ%‘ g“?ﬁ% Fr%gglg’r ea g#@g’egg}eégesrﬁﬁ)e\%\hhﬁ@/ﬁgﬂv’ scene
i s synthesi zegchi 44 FiPel BREkRIP-2ocinnihet PHR enede, whadser dasr change the
location and size of the AV scene using a remote controller (not shown).
Meanwhile, an example of an XML code for constituting the markup

document A.HTM shown in FIG. 4 is as follows.

<?xml version="1.0"?>
<IDOCTYPE html
PUBLIC "-//DVD//DTD XHTML DVD HTML 1.0/EN"
“nhttp:/Avww.dvdforum/dvdenav/dvdhtmi-1-0.dtd">
<html>
<head>
<title>DVD HTML PIP mode sample</title>
<link rel="stylesheet" type="text/css" href="a.css">
</head>
<body onload="dvdvideo.play();">
<table border="0" width="720" height="480">

<tr>

<td>
<img src="a.png" width="100%" height="100%" border="0"/>

<ftd>

</tr>

</table>
</body>
</html>
10 A. HTM

It is apparent that a style sheet file A.CSS is linked to the above
source code using a link tag. An example of a style sheet source code

is as follows.

@screen-display
{
video-placement: pip

background-color: #00000000

viewport : rect(Opx,719px,479px,0px)
window: rect(0Opx,719px,479px,0px)
video-viewport: rect(0Opx,719px,479px,0pX)
}

15 A. CSS

13



designating a w ndow of the scene in which the AV scene is synthesized

with the markup document scene, and video-viewport: for designating 10 an
area to iworas@sand reduce a desired portion of the AV seem&Ra0&77
described. FIG 5 shows an enbedded node, as one display node according to
the present enbodinment. Referring to FIG 5, in the enbedded node, the AV
scene i s enbedded in the markup docunent through <object .. . 15 >. Thus,

the location and s of the, AV {l
of t he rrar_kup docu:lﬂeﬁ? %ephgmgﬁgzﬁeﬁ\edé%ggxgﬁpﬁe Al\%rmsé%gﬁceslggggﬁ%gggte&o;nd
di spl ayed in gér%,ehad: dydane dafAnne, ko adito user &ulisplay unedd befweanxanpl e

of an XM. cod or cons |tut| ng the markup docunent B. HTM.shown in FIG 5
and an exanpl theofmarksipytecuraents hesine %drﬂ’@ AYoscane aBrerariiemsuck By

"Bt pe 1 v, oV oS BIRERTHEN [V BRTATR4NG @ GRPEY TR O A et i ovp
HTM. Enbeded E%g}%h éﬁ&tdboqﬁr ol 5313%131\/% ﬁ ?c?lﬁnd EYRP o HRXAVCStEhe,

href="Db. cs yon O "> <tabl e border="0"

wi dt h="720" h@lélb%ort"r&@r aesr@heangtadtmmmgcaaga? bfraesgme;m&mmranm@wau eft”
val i gn="top" > ject data="dvd:" w dth="277" height="1 84" horder=" O/>
</td> <td w dshstd4s" syn;hgmzedzmth tmll@adﬁur)edpcumam @ﬁen?orﬂ"" BWs Jah="2" >

35?832236 Egp%g@@p@@gﬁw 4d3c>w ofe th%hstc_enééglg wrﬁ%‘?ﬁ’é A\Pséene t%théé&é& 14 VO

with the markup document scene, and video-viewport: for designating

10 an area to increase and reduce a desired portion of the AV scene, are
described.

AFIG. 5 shows an embedded mode, as one display mode according

to the present embodiment. Referring to FIG. 5, in the embedded mode,

the AV scene is embedded in the markup document through <object . . .

15 >, Thus, the location and size of the AV scene is moved and changed

under control of the markup document. In the embedded mode, the AV

scene is embedded and displayed in a display window defined by the

markup document. An example of an.XML code for constituting the

markup document B.HTM shown in FIG. 5 and an example of a style

20 sheet source code are as follows.

<?xml version="1.0"?>
<IDOCTYPE himl|
PUBLIC "-//DVD//DTD XHTML DVD HTML 1.0/EN"
"http:/Aww.dvdforum/dvdenav/dvdhtmi-1-0.dtd">
<html>
<head>
<title>DVD HTML Embeded sample</itle>
<link rel="stylesheet" type="text/css" href="b.css">
</head>
<body onload="dvdvideo.play():">
<table border="0" width="720" height="480">
<ir>
<td width="277" height="184" align="left" valign="top">
<object data="dvd:" width="277" height="184" border="0"/>
<ftd>
<td width="443" he|ght— '480" align="left" valign="top" rowspan="2">
<img src="b1.png" width="443" height="480" border="0"/>
<fd>
<ftr>

14



<tr> <td wi dt h="277"

hei ght ="296"> <ing src="Db2. png" w dt h="277"

hei ght ="296" border="0'/> </td> </tr> </table> </body> </html> B. HIM
@creen- dvepBage460 vi deo- pl acenent: enbedded backgr ound- @eiraR24HG00000
viewport : rect(Opx, 719px, 479px, Opx) w ndow. rect (Opx, 719px, 479px, Opx)

vi deo- vi ewport :

rect (Opx, 719px, 479px, Opx)

} B.CSS A display wi ndow in

which the AV scene is to be displayed using an object tag, is defined in

B. HTM That i
properties sl
It Is apparel
link tag. Hel
enabl es "styl
styl e sheet f
a background
enbodi nent . |

s—the_grea—of —thedirsptay S wndow isdetermimned by
ych as " Wglt hin B8 hQGhdNe'> 1 n the “object” tag. In add
1t that a Styphderse@ingt lile="BrERSghis 206 ok t'e. B. HTM usi
e, B.CSS«ppans a cascading style sheet (CSS) file. CSS
e" of &he markup document to be described. Alternative
ile emabld»e |ined to B.HTM 10 using a style tag. FIG 6
noddpdyxs one di spl ay node according to the present
Refibmlri ng to FIG 6, in the background node, the markup

i tion,
ng a

|y, the
shows

docunent scer
constituting

S output on the AV SC€E Tleﬂ exanpl e of an XML code
t he mar kup docunent C.HTM 15 shown in FIG 6 and an exa

f or

a style sheef
C.CSS is linl

@oweodisplogle are as follows. Simlarly, a style sheet

¢d to CHTMusing the link tag. <?xm version="1.0"7?>
video-placement: embedded

background-color: #00000000

viewport : rect(0px,7 19px,479px,0px)
window: rect(Opx,719px,479px,0px)
video-viewport: rect(Opx,719px,479px,0px)
}

npl e of
file

10

15

B.CSS
A display window in which the AV scene is to be displayed using
an object tag, is defined in B.HTM. That is, the area of the display
window is determined by properties such as “width” and “height” in the
“object” tag. In addition, it is apparent that a style sheet file B.CSS is
linked to B.HTM using a link tag. Here, B.CSS means a cascading style
sheet (CSS) file.

described. Alternatively, the style sheet file can be lined to B.HTM

CSS enables “style” of the markup document to be

using a style tag.

FIG. 6 shows a background mode, as one display mode according
to the present embodiment. Referring to FIG. 6, in the background
An

example of an XML code for constituting the markup document C.HTM

mode, the markup document scene is output on the AV scene.

shown in FIG. 6 and an example of a style sheet source code are as
follows. Similarly, a style sheet file C.CSS is linked to C.HTM using the
link tag.

<?xml version="1.0"?>
<IDOCTYPE html
PUBLIC "-//DVD//DTD XHTML DVD HTML 1.0//EN"
"http://iwww.dvdforum/dvdenav/dvdhtml-1-0.dtd">
<html>
<head>
<title>DVD HTML Background sample<ftitle>

<link rel="stylesheet" type="text/css" href="c.css">

15



<I DOCTYPE htm PUBLIC "-11DvVDI/DTD XHTM. DVD HTM. |. O | EN'

"http:|/ww. dvdf orum dvdenav/dvdhtm -1-0.dtd"> <htm > <head> <title>DVD
HTM. Back@omafsbss@npl e</title> <link rel ="st | esheet" t ePCTGRI2O$E7
href="c.css"> 15 WD 03/ 036460 PCT/ KR02/ 01977 </ head> <body

onl oad="dvdvi deo. pl av0; "> <tabl e i d="mai nscreen” border="0" w dt h="720"

hei ght ="480"> <tr> <td w dt h=" 388" hei ght ="300"> <p>&nbsp;</p> </td> <td
wi dt h="322" height=" ”f‘“" <fte>—<ftr>—<tr>-<td

P L)LIIUQH, T

T U U
wi dt h="388" he gijf W SR &/ p> </ td> <td wi dt h="388"
hei ght =" 180" >  <di % &,’eﬁdd dv&g:%f,?%g?%_m@n ARl gl = 100" bor derl=" O'>
<ldiv> <ttr> | </tablgxr ody> creen di spl ay

<td width="388" height="300">
<p>&nbsp;</p>
<ftd>
<td width="322" height="300">
<p>&nbsp;</p>
<ftd>
<ftr>
<tr>
<td width="388" height="180">
<p>&nbsp;</p>
<ftd>
<td width="388" height="180">
<div>
<img src="c.png" width="319" height="100" border="0">
</div>

<ftr>
<ftable>
</body>
</html>

C.HTM

@screen-display
{
video-placement: background
background-color: #00000000

viewport : rect(Opx,719px,479px,0px)
window: rect(0px,719px,479px,0px)
video-viewport: rect(Opx,719px,479px,0px)
!
body {background-color:transparent;}
table#mainscreen {background-color:transparent;}

C.CSS

Next, properties and values used as @screen_display rule
5 representing a display mode between the markup document scene and
the AV scene are as follows.

1. video-placement: It designates a display mode of the AV
scene. None, embedded, pip#, and background represent nothing
displayed, embedded mode, PIP mode, and background mode,

10 respectively. An initial value is an embedded mode.
Here, the background mode is discriminated from a background

<body background ="dvd:"> using a body tag. <body background
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{ video-placenment: background background-color: #00000000 vi ewport

rect (Qpx, 719px, 479px, Opx) w ndow. rect (Opx, 719px, 479px, Opx)

vi deo- vi ewpassessect ( Opx, 719px, 479px, Opx) } body PCT/KR02/01977
{background-col or:transparent;} tabl e#mai nscreen

{background-col or:transparent;} C.CSS Next, properties and val ues used as
@creen_display rule 5 representing a display node between the markup

docunent scene_, w.the AV scene are as follows. 1. video-placenment: It

desi gnates a ded&gm? frei et Stﬁé’%‘fgr%@ WH@OV&r%‘@H@@dfO Uiy thend

backgr ound repﬁwéﬁ@%idd\ﬁ!rﬁérﬁt%c eSPRYER, if 8048 mdde &Egﬂarng%d
1 I n%e ded®node.

background node, respectively. An initial value s an e
Here, the backiffeoeredentoembodiniemstc theviAvaseshe isodispldyadkigr thenshtirs uedyie

background ="dvd:."> usi a body. tag. <body background 16 WO 03/036460
PCT/ KR02/ 0197 lﬂﬂf' H??dsa@?gf@b@@shémﬁ? BBk RIS RESIgNatedi itodVarganeds t o
out put the : t : L ' background node

accordi ng t50”ﬁl%@%g?@?@!ﬁfﬁeﬁgﬁﬁﬁwﬁhé{jr\{\}éﬁ%\wggéﬁ% is displayed in the

entire scene but iZ baekgrolngd@oor:ustiegdghdtes kosickgreuhd caryiogaat ed, the
AV scene is 5 displayed only in a predeterm ned w ndow scene. 2.

backgr ound- col ¥ene|forraedicf radingleacelat k gh valug isotenlonst and an émitiaf valoed of a

fo a user agedi®y B e 88 s SR Bl es™a window i n which a scene
G Spl ayed. A Val o s R g e AT HOf T3P o My 000
100% 0% 104. theeMoscenetisdeyniinesized withr therimarkapedoofimehe stegge isn whi ch
displayed. A value is <shape>, and an initial value is rect (0%, 100%,
100%, 0%).
4. viewport: It designates a trimming area of the scene in which
the AV scene is synthesized with the markup document scene. A value
15 is <shape>, and an initial value is rect (0%, 100%, 100%, 0%).
5. video-viewport: It designates an area to increase and reduce
a desired portion of the AV scene. A value is <shape>, and an initial
value is rect (0%, 100%, 100%, 0%). Here, the value of the defined
<shape> is rectangle (<top>,<right>,<bottom>,<left>).
20 FIG. 7 shows a reference diagram more specifically illustrating a
display mode of the AV scene and the markup document scene
according to video-viewport: and video-placement.. Referring to FIG. 7,
if an area a for increasing and reducing from the AV scene is designated
by video-viewport:;, when video-placement: is a background mode, a
25 trimming area a is displayed in a background scene, and a markup
document scene (not show_n) is displayed in the trimming area a. When
video-placement: is a PIP mode, the trimming area a is displayed in a -
designated location. When video-placement: is an embedded mode,
the trimming area a is embedded in a display window defined by a

30  markup document and is displayed in the display window. FIG. 7 shows
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the AV scene is synthesized with the markup docunent scene. A value 15 is
<shape>, and an initial value is rect (0% 100% 100% 0% . 5.

Vi deo- vi ewpositode4bd desi gnates an area to increase and redkrCa/KR20e%7r ed
portion of the AV scene. A value is <shape> and an initial value is rect
(0% 100% 100% 0% . Here, the value of the defined <shape> is rectangle
(<top>, <right>, <bottonp,<left>). 20 FIG 7 shows a reference di agram nore

specifically illustratin . di splay node of the AV -scene and the markup
docunent sceneanf&(@mpﬁﬁ HSW?U)C"\/PG Rartigvgsa:of tha AV idaka i palestashthat is,
Referring to F Ef ; Ol i i om t he AV
scene i sgdesi g{nr% gﬂea Bf/f"\'n ég@ \% é)\‘f\‘tpé%’tsg !é&véfg%§v$g)eagﬁ%ll é%a%éh{;w tf]ét g}e

background nodpartial 28ed is mappedtetherarsn of smdoweddéfingd bycéasrpdrp|fcene,
and a markup document scene (not shown) is displayed in the trimmng area
a. Wien i deomSFjﬁcerrent: is a PIP node, the trimmng area a is displayed

i desi d | i i deq- o edded. node, th
e g aroa a i s ol ShoWe e Baes B ATERT G Whe e RS RS v
docunent and i dispiaypinayksl ofn thé1eAYT spbay Bhdde rakup’ dvkOmEnt 19cede

03/ 036460 PCT/KR0O2/ 01977 an exanple in which only partial area of the AV
data is sel ect@erorgdingttoj\dewpericand sindswyi dethe caspof & piopesylwewpartas a

artial area s . rtial area i.s ed.to the area, of w ndow
gefi ned by eac#qu?ttggﬁéﬁ'%&%ﬂr'émllnéar§asqg8\$?gpe§#§8? h?eeﬁ‘c‘%n%l?rblﬁ'héﬁﬂ lH?re
speci fically i AVugbhati BgnthesHiedinhity tHERRrRlp 46CUANS R ddapen kup
docunent scene according to viewport: and window.. In the case ofe a

property Vilewpdgisplays @nsca giopertylwindaw. far tesignatigg @ windoiw ee# sotisatof t he
scene in which_th AV .scen nt hesj zed, wi he mar k cunent scene

on a scene of & ngafts%%ﬁ?%&%‘%d E%BV’BﬁB{' £3n \Rien‘%g .ayﬁgr'”o%yﬂp%‘gé{?ffﬂ@eg wi ndow

area so that  gdneOireRPbh é’fdiiplgflss%fé&ﬂ \%ﬁ%?tviﬁggﬁggﬂﬁ%fn%ﬁﬁ_érgng

predeterm ned scene area on ay screen, va Vi ewport:
wi ndow. are ussed withbutucharigengeOnignFG. Bl shows shosanapleeitlasipaitng that
illustrating t area_of the scene in which the AV scene is

synt hesi zed vm‘{]'ﬁ3t’ Pgﬁpa{*ér%%:"i:y'gé g8 vhichethie AV seenedsesynthasized witht he
area of 15 the markup document scene is selected, that: is, the area of
video-viewport: is selected as a partial area such that the partial area is
mapped to the area of window: defined by each display mode. Thus,
concepts of viewport: and window: allow part or all of the scene in which
the AV scene is synthesized with the markup document scene to
20 increaselreduce.
Referring to FIG. 8, in the embedded mode in which the AV scene
is embedded in the markup document scene and is displayed, if a
trimming area b of the scene in which the‘AV scene is synthesized with
the markup document scene is designated by viewport:, the trimming
25 area b is displayed in the window designated by window:, as shown by
(1). When the entire markup document is set to viewport:, the trimming
area b is displayed in the window designated by window:, as shown by
(2). If a background using a body tag is designated, the entire

synthesized scene is displayed in the window designated by window:.
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vi deo-viewport: is selected as a partial area such that the partial area is
mapped to the area of w ndow. defined by each display nobde. Thus, concepts
of vi ewpowD:03asdemi ndow. all ow part or all of the scene i RCEKRIR/H0197Me AV
scene is synthesized with the markup docunent scene to 20 increase/reduce.
Referring to FIG 8, in the enbedded node in which the AV scene is
enbedded in the markup docunent scene and is displayed, if a trimrng area

b of the scene in ich t eA\[Bf:ﬁeeis.sxnthesi ed with the markup
docunent scene is deXYfbed3H g%pg??'g,atﬂri‘%at ISR 1008, a3 duopety
di spl ayed in t2gia% ' t | n the
ent Pr eyrrar kup %‘gygﬂ?ﬁ%@eﬁmgogﬁég&%ﬁg@ Q,C%tl%reaf?'ﬁ m&gx‘%’r é? rBP%?

di spl ayed i n tvaciablenfiovdedgriaiingt @ dvihglowi afdstendsn svroem thy AV dtené fis a
backgr ound using a bod égg is designated, the entire synthesized scene is
di spl ayed in tHBthGS Wite's Ag RaredP HPCHMabwecenes aypropedgevazble for

PCT/ KRO2/ 0297 ; (Y L f i i . i de,.
broperty vari SserpiABEA HokAhbadhe o e PR Wy, thErAR sdtishis °,
property varisghthesfzed Witlsitoeaham@padadurtent sdene, $FRNG ﬁrapéh%/%rra'b% AV

scene is synthesized with a markup docunent scene, a property variable for
5 desi gnat i ng ' designating apaeaftotineregse mnd ieduse ¢h desicedpostiameof the

e gnat i ng ab ok B HeRoBGIHIROPRETAE SUMERE Fadlenlone av

scene are defig8Sifilgn an object for controlling the above-nentioned CSS
file. 10 In addition, the AV scene may be increased/reduced according to a
user's i npéit usi nglmAdditipacthesB\ranenedday b inoreasptireducenh apcarglirayrio
interface (APL) for a dgcumsnt obj ect nodel ém The yal ue of the object
source code nEeddd S WPHEMEIIHPRGOPIREL SBHIGRAEPUH Ot A0 BRPHEAtAN BEPITER usi ng a
script | anguagieificd IRPITLK EPABARHERNbbjetP mbiel (BOM)Y “ﬂwé’%fffet of fhy ce code
is used to bind "ScreenD splayProperties” 1n root elenments (1.é€.,

<f rameset > andbjest sboice arfdet heedrub & pedforriegethis opératibacean be referred

D spl i es. ;
ScreenDi sp ayE)r 8 l(ralct;]tal sec%pﬂ language in the markup document.

15 The following object source code is used to bind
“ScreenDisplayProperties” in root elements (i.e., <frameset> and <htm[>)

of the uppermost level.

Interface ScreenDisplayProperties {
attribute ScreenDisplayRule screenDisplaylinfo;
}

. Here, “ScreenDisplayProperties” are connected to root elements
of a markup document, and the value of “ScreenDisplayProperties” ‘can
20  be referred to using a script language in the markup document. An

example of the object source code is as follows.

IDL Definition
Interface ScreenDisplayRule

{

attribute unsigned short videoPlacement:

attribute DOMString colorBackground;
attribute DOMString viewport;
attribute DOMString window;

attribute DomSting videoViewport;

I

Attributes

videoPlacement: It designates a display mode of a DVD-video. That s, it represents that
const unsigned short VIDEO_PLACEMENT_NONE = 0;
const unsigned short VIDEO_PLACEMENT_EMBEDDED = 1;
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attribute ScreenD spl ayRul e screen Displayl nfo; } Here,

"ScreenDi spl ayProperties"” are connected to root elenents of a markup
docunent ,warvd/osdaeo val ue of " ScreenDi spl ayProperties” can PEO/KR20e47¢rred to
using a script |language in the markup docunent. An exanple of the object
source code is as follows. IDL Definition Interface ScreenD splayRule {
attribute unsigned short videoPlacenent; attribute DOVBtring

| B k .d; attribut-e-POVSL-B \LLQ\Annlrf; attriby I
\?\npngcr)w?ca? [ (r)iu[\)ut e D@ﬁ@ ?j@gﬁ%g% z@ CE@{—@?@E&BQUW@%PI acenent : | It
e of a DV i i

designates a display no CE at-I's, ™'t represents that

VI-d€o.

const unsi gned c§b@atrgMubER nBS MERMENTr LEDE o5 aBackaRINRd e INRAshgr t VI DEO
PLACEMENT EMBERBRBHIt has thel$hildaEr QshaPtb4atiMbning a4k B dfhthesizédeshe. UNST gned
short VI DEOG PLACEMENT- BACKGROUND = 2; const unsi gned short

VI DEO_PLACENENWinBbW. Itha8the vala@bioshpek gs awindow hiea bas dispiey valhidr theftrim@ed of > as
a background c¢eynthesigéd ssanefdtodeamspped.vi ewport: It has the val ue of <shape>
as a trinmmng|area of a synthesized scene. w ndow It has the value of
<shape> as a \WierRMigwRpE4 hantha velieofi<slyared asva trismningrasea ofithemANiscesgnt hesi zgd
scene i s to be MaPPRTSHTRRMRERLding' 8 (BES <l VB SART aE S,
trinmng area of the AV scene. statTc definition using a tag <neta> or
<l'i nk> as wel | dgsamic defiratiore udiei the tabove whjet) sbheceadrevposdifplect source are
possi ble. Meanwhi | a iﬁri t I,an?ua e included . in the markup docunent is
used to incr ease/reg‘@f‘@é“"f & 8UpiRt INgUagereclyded inithy maskap gosement iput 5
using the objeg e&?b'fr%eé’ge/?‘éq%céﬁhefﬂgﬁpﬂ W@cgﬁé%rc Brfing 28 LeuseH Einput

foll owi ng exanple is an exanple_in I'ch 'a’ manuf acturer®can

i ncr ease/ r églucasingethd\Volsieetnsodricepbiasted AP fen aeDiDM dibcpibaticab®®. The

following example is an example in which a manufacturer can

increaselreduce the AV scene displayed in an embedded state, as
shown in FIG. 8.

<?xml version ="1.0" encoding="UTF-8"?>
<IDOCTYPE html PUBLIC "-//DVD//DTD XHTML DVD-HTML 1.0/EN"
"http:/imww.dvdforum.org/envideo/dtd/dvdhtml-1.0.dtd">

<html>
<head>
<iitle>Example of Scaling</itle>
<script type=" text/ecmascript">
<
function zoom(evi)

{

var vdi;

if (evt == 0)
{// evt == 0 : Increase an AV scene to a designated size
: vdi = document.documeniElement.screenDisplaylnfo;
vdi.videoPlacement = 1;
vdi.colorbackground = "black";
vdi.videoviewport = "rect(10px,709px,469px,10px)"
// In an embedded state, vdi.window is determined by "width" and "height" of
a tag “Object” in a markup document. That is, rect(0%,100%,100%,0%) is consistent
with sizes of "width" and "height” defined by the tag “Object”.

}

if (evt==1)
{// evt == 1 : as original
vdi = document.documentElement.screenDisplayinio;
vdi.videoPlacement = 1;
vdi.colorbackground = "black™;
vdi.videoviewport = "rect(Opx,719px,479px,0px)"
}
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shown in FIG

"hftp://vee.03@s@bor um or g/ envi deo/ dt d/ dvdht ml - 1. 0. dt d" >

<titl e>Exanpl

8. <?xm version = "1.0" encodi ng="UTF-8"7?> <! DOCTYPE htm
PUBLIC "-//DVD// DTD XHTM. DVD- HTML 1. 0l / EN'

e of Scaling</title> <script type=" text/ecmascript">

POTHRO20MTAd >

function zoom(evt) { var vdi; if (evt == 0) evt == . Increase an AV
scene to a desi gnat ed size vdi =

document . docyrent-El efznh* screenbisplaylnf o vdi—videoPl acenent = 1;

vdi . col or background oV b E ; ggrl‘ 20 o;lt = rect(10px, 709px, 469px,
| Qx)" 11 1n an e p_adq% uoé@'eﬁﬁﬁ\ %E‘%‘gl ?erp ned by "wi dth" |and
“hei ght" of BlideoPlhdd

rect (0% 100%
deflned by th

docunent . dqg
vd| col or bacK

“rect (Opx, 71959 PPBEK, Opx) "} 20 WD 03/ 036460 PCT/KRO2/ 01977 if (e

2) evt ==

docunent . docunent El %rrent screenDi spl ayl nfo; vdi.videoPl acenent = 1,

100% 0% \)dgog,%gkg%uﬁ@t:nbmkt-h SI zes of "WI dt h" and "hei ght" _
e tag " Oaddameov.ev\]pomf:",(eamtpxmp;)r/g[pxb{,x evt == 1 :as original vdi

cunent El adewidoweraendd sph 39%10%) vd| vi deoPl acenent = 1;

ground = /'Hra@ks yaluevsla reldticieeiedovy@kith” and "height" defined by the

Reduce Yan AV scene to a desi gnated size vdi =

_—
</script>
</head>
<body onload="dvdvideo.play();">
<table border="0" width="720" height="480">
<tr>
<td width="277" height="184" align="Ileft" valign="top">
<object data="dvd": width="277" height="184" border ="0"/>
<ftd>
<td width="443" height="480" align="left" valign="top" rowspan="2">
<img src="b1.png" width="443" height="480" border-"O"/>
<ftd>
<ftr>
<tr>
<td width="277" height="296">
<input type="button" value="Zoom-In" onClick="zoom(0)"/>
<input type="button" value="Restore" onClick="zoom(1)"/>
<input type="button" value="Zoom-Out" onClick="zoom(2)"/>
<ftd>
</tr>
</table>
</body>

</html>

10

In this way, the scale of the AV scene can be manipulated through
a user’s input using the AP! for a DOM and the script language.

Accordingly, the AV scene and the markup document scene are
freely synthesized with each other according to the above-mentioned
embodiment, and the display location of the AV scene can be set by a
style sheet linked to the markup document or embedded in the markup
document, thereby allowing a user to enjoy scenes in various shapes.

A reproducing method according to the present invention will be
described below based on the above structure.

FIG. 9 shows a flowchart illustrating a preferred embodiment of a

reproducing method according to the present invention. Referring to
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vdi . col or background = "bl ack”; vdi.videoviewort =

"rect (Opx, 719px, 479px, Qox) " vdi.w ndow="rect (10% 90% 90% 10% // Here, a
% val ue iwoa3ad4ea i ve val ue for "wi dth" and "hei ght" defi med/KRo20lg7 t ag
"Object". } } </script> </head> <body onl oad="dvdvi deo. pl ay0; "> <tabl e
border="0" w dt h:"720" hei ght ="480"> <tr> <td wi dt h:"277" hei ght =" 184"
align="left" valign="top"> <object data="dvd" vm' dt h="277" hei ght =" 184"
border ="0'/> > <t h="443" hei ght =" 4 n="left" valjgn="top"
rowspan="2"> F<Ia'rg 93:9 th%\nrﬁ?ﬂm%ag't ha giﬁ?- e@%@du%@gcﬁgpar@jup> </ td>
</[tr> <tr> <t 3P t

val ue="Zoom I nr@agﬁcﬂg @]‘Zggﬂf}h% ¥ <| ﬁgtﬁfb?y‘%s Héegq“% ‘%‘/\z[al?é? f est ore"

ond i ck=" zoon(tfhp bptlcatl disat 100, peFid yreseritatioh uergide Adniflerprets the read
ond ick="zoom(2)"/> </td> <[tr> </table> </body> </htm> In this

the scal e of trH rkp deehiaerihln slePniy gofLalls @Iﬁ*lﬂﬁgﬁheeé file dinked tﬁﬁb?mﬁm ng
EEZ /rAr\glr kLB docune L@‘Q%%%erzt?e %EBeWSy C@ g{ldﬂ{éﬁb%easghrég&oﬁ ﬁiﬁggrginﬁg
to the above- rﬁanrttem’neti the styto atiestefile, arenordvidestineiealt lop abippstalibnitbe AV

scene can be set b\/l decoder 2 in step 904. More specifically, the presentation

engine 3 reads display mode designation information for designating a

displaying mode of the AV scene described in the style sheet file,

10  background color designation information for designating a background

color of the AV scene, window designation information for designating a

window in which a scene where the AV scene is synthesized with the

markup document is displayed on the screen of the display, trimming

area designation information of the synthesized scene for designating a

15 trimming area of the scene in which the AV scene is synthesized with the

markup document, and AV trimming area designatioh information for

designating an area to increase and reduce a desired portion of the AV

scene, from the optical disc 100. The AV decoder 2 decodes the AV

- data according to the style sheet file and outputs a corresponding AV

20 scene to the blender 4. The presentation engine 3 outputs a command

for displaying the markup document scene and the AV scene, and the

markup document scene in which the markup document is reproduced,

to the blender 4 according to the description in the style sheet file. For

this purpose, the presentation engine 3 interprets a program, which is

25 coded on the basis of an object having property variables for controlling

the style sheet file and controls the style sheet file. The blender 4

blends and outputs the markup document and the AV scene, which are

provide‘d from the presentation engine 3 and the AV decoder 2,

respectively. In step 905, the AV scene and the markup document

30 scene are displayed according to interpreted scene synthesis

information. In step 905-1, when the PIP mode is described in the style
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style sheet |inked to the markup docunent or enbedded in the markup
docunent, thereby allow ng a user to enjoy scenes in various shapes. A
reproduciw@ ogmsdsed according to the present invention w | [PCh&KRd®sOri bed
bel ow based on the above structure. 10 FIG 9 shows a flowchart
illustrating a preferred enbodi nent of a reproducing nethod according to
the present invention. Referring to 21 WO 03/036460 PCT/ KR0O2/01977 FIG

9, in step 910, the reading unit 1 of the re rﬁducin a&?arat s__reads a
mar kup documesiheetvfilecthe AV scene iscpYRIRRRER ANttHE AVARPHOGUTRRRL 3988t i cal

disc 100. The_presentati on eng HhN I Hasreeument in
step 902 and @g‘ij IS disPigyeds i%g@e?@_g %ﬁ%ﬁéﬁéﬁéﬁ@gegqﬂn%?% docunment in
step 903. Subgeqyenkhle dSHeRt RIES @hé alloBcenyiiseembeddedr ipr ¢he markupt yl e
sheet file and provides the result of interpretation to the AV decoder 2

in step 904. Nocemspestdriecand js dispaygdesdnstan 990-3e MiieRdNe RaskgoUNs p| ay
de desi tion inf i f [ ti. ' ' [ he AV
Scene descr betpderisidRscapyh in 4 0% SISt 1Rk il A¥k AT BB i T o
information TB?eﬂ%’@g&flaﬁiftW@A QRPEBRRAisslayed. of the AV scene, w ndow
or et

designation in 1on for designating a w ndow in which a scene where
the AV scene is syfiBesilBedshavish aheflowahactpspecifiaelit illsstiating aptePson t he

screen of the display, trinmmn area _desi gnat Lop i.nfo ion .of e
synt hesi zed sé@h%eqwtdé%i @tﬁ&ti 3 af’e‘élgtil riﬁm’ ngeﬁﬁlgago;%@ségh_eﬂ%n whi ch
the AV scene h?eééﬁ?%ﬁkﬁ?bﬁgﬁe"é Frﬁe%@ts_tﬁ'érd(gi? O SR fnariadédlrhentdi ng ar ea

designation i ATOrnmati on designating an area to increase and reduce a
desired ppoti efe Phk tdieady calis teeC SBr filmin lstep pO0 tantarpeats wcatiettCAB decoder

2 decodes the AV data according to the style sheet file.and_ou ts a
cor r espondi ngfilvirpeter dRB2Zt @ngrf@agﬁetfﬁee‘i"sgﬁéyﬂg Sr‘i%%gﬁ%qnoﬁ‘fgrﬁéé{l@@ 3
out puts a comm for .di i KU ae=Ygl AV
scene, and th@”gﬁﬁf’w&é tﬂ@iﬁh@ér@%é%@ﬁoﬁhlﬁgﬂﬁﬁglgﬁ h&%ﬁaé&ogﬁﬁ%ﬁ]@ S
reproduced, 49 thdecHEemEeh depcron3li Mhd blérvsroédtends aod outputsetha yi e

sheet file. For this purpose, the presentation engi ne 3.inter re&s a
program whi cleomen@sd candd the mrrkpRsidocemess S6Peet PRAVARY gﬁo%be Rg,

\S/ﬁreie? b:c ?f@é O-rnpgg%[rrg%l i gﬁgintel?aﬁa W& AV GZhe poficitrGRthe A\Pabéuerty!
and the markup document scene and the AV scene are displayed
according to the display mode described in the CSS file in step 1004.
In the case of a none mode, the AV scene is not displayed in step
1004-1. Otherwise, one of the PIP mode (step 1004-2), the background

20 mode (step 1004-3), and the embedded mode (step 1004-4) may be
displayed.

FIG. 11 shows a flowchart illustrating a preferred embodiment of

a recording method according to the present inventioni Referring to

FIG. 11, the recording apparatus records the AV data on an information

25  storage medium (step 1101), records the markup document that is to be

reproduced with the AV data on the information storage medium (step

1102), and records the above-mentioned scene synthesis information in

the-style sheet file linked to or embedded in the markup document (step

1103). In step 1103, an object having property variables for controlling

30 the style sheet file in the markup document and a program for controlling
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bl ends and out puts the markup document and the AV scene, which are
provided fromthe presentation engine 3 and the AV decoder 2,
respect i veby3/osaest ep 905, the AV scene and the nmarkup do®OmsdR02B®73cene
are displayed according to interpreted scene synthesis information. In
step 905-1, when the PIP node is described in the style 22 WO 03/036460
SCT/KRO$/01977 shget file, the AV scene is overl apped on the markup
ocunent scene and is displayed, In step 905-2 . when the e dded node is
(cjiescrl bed i nthmestilﬁyﬁﬁe@hglﬁ on; the besis Rf/tgéeﬂglep %%‘"@&ngg)qer?nt ° mar kup
document .scene_and i.s_di .1n step 905-3, when the background 5 node
is described WH°FH8h%?3F%8§§ﬁ§g“¥¢1e, t he mar kup docunent scege IS

overl apped on the A4iFGRAE A havelbephajesdribBd@mbodistenis ira wWhichwier t
specifically illustrating steps subsequent to ste

, | $ p,9030f5|G 9. .
Referring to EtenelWhenehéne prarkeptspengniseBynthestzednwih phet AVt RePEsStil e in

t he mar kup_docunent 10 t |.i . . i i
i nterpret SOt héncifﬁfa?%@[ E%g‘cegﬁ‘%hg ﬁhét Sggg@awé@dﬁ :g@%%\gﬂjﬁiﬁs ET g@(@ﬁoégm’
desi gnation i Eégzlegér?we MHbsif oo part 6MNRIARY sterdesi ipomdsed/redficedmat i on,

which are descri inthe CSS file in step 1003. The bl ender 4 bl ends and
Blrjte gg; tsa: ihgn mmgaﬂrdagpnm@erttyﬁndm\}kl@plp@dc: snehthaidbaA\hdaia aed the Bk 15
engi ne and, t he AV scene provi.d f / ecod 2, d
the markup do&?%me@@é%g'sﬂﬁyeﬁti@ VE_()"Eé_é!‘F?é’SdPgH%i"it%f%@&g ne%/dc%orgi ﬁ[:] to tﬁg
di splay node descr ied;itfidrNan Gifobdihferit biSheamedif for dRpldyingaise A a none
node, the AV scene is not displayed in step 1004-1. O herw se, one of the
PI P node (gt epiatd@hd2he maskupaddameentdn2Grimseways ép the ttectiveaodae
enbedded node (step 1004-4) may b di sppl? d. , FIG 11.shg 3 I har t
:ol I ust:a_tl ng ?Cﬁﬂ '@9?@6‘3% ABRANFASPeY ?ét%ﬁ‘fﬁ%f' H%L[qa&ﬁ;@ CB;(H%\#E to the
resent inventjo I ; i C i e 70 T0%) d
the AV data orf'a itﬁg QF%HP?%%IEQSGI&%P%% unstierl(‘?uﬂri?]%( gfﬂ?)é}g?%???freéi?ggc? Les
mar kup docuneRrfewpait: of the divverrapniisharkdcene hsyntieesy idtormatiantwid be

i nformation storage nedium (ste 1102 and, record - '
scene synt hesid§$ﬁbgﬂmwmf$ the lronarkup d)o’cument manufacsztutrehde téﬁl %\\//8 an%)rgéaoned

15  screen ratio in the present invention is displayed on a display having
different aspect ratios, a scene distortion phenomenon by which part of
data such as text or graphics to be displayed on a display screen is
wrongly displayed may occur. Thus, in the present invention, the
distortion of the scene is minimized to correspond to a screen mode

20 (aspect ratio, resolution, and video output method) set by the user or
already set in the reproducing apparatus by changing interactive
contents manufactured at one fixed screen ratio to have various screen
ratios using the properties window: and viewport:.

First, methods for displaying interactive contents manufactured

25 using a markup Ianguage in several displays having different screen
aspect ratios while minimizing distortion of the interactive contents will
be described with referencé to FIG. 12. To meet the convenience of
explanation, the ratio of pixel size in all cases is set to 1x1.

First displaying method: A manufacturer prepares respective

30 markup documents and respective AV data by considering several
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the-style sheet file linked to or enbedded in the markup docunent (step
1103). In step 1103, an object having property variables for controlling 30
the styl ewelamseshdo | e i n the markup docunent and a programpPCarKrM1976! | i ng
23 WO 03/036460 PCT/ KR02/01977 the style sheet file on the basis of the
object are recorded on the information storage nedium Until now, there
have been descri bed enbodi nents in which the scene where the markup scene
is synthesized with the AV scene is 5 increased/ IE eguc%d usia&qe}h :
properties wiseiean agpecyirelignsp:asio CAECSRRNG 1QyH % ENiner , part
of the AV scene is increased/reduced using the property video-viewport:
such that theawcaé?téosand the markup docunent are displayed in various

ways in the interagfbyRr eRpldieintirastivetontentstiz draent distortedriet thed f or
di splaying the AV 10 data and 'the markup docunent in various ys in the
interactive nggplayabaeing wifferent exspeat irgiiosiras Ahowgp &t @ aand e@ﬁc’ih.?en

rati o) set by the user or in the rep,roducig&{éa aratys usin t{ues.

properti es w MEOWackuer RISPARRS treSRACVRe M -‘E&M"i' 8dP¥% IS fhesi s
information will b descri bhed. n rku upgEen c ed to
have a fixed ‘i@geé%rﬁe@ﬁp? f "?Sn°m ep&@?&%wéléngggﬂﬁoﬁyi@ |splté;yteééllﬁon a

di spl ay havin i.f.fer e r afp Seenst B\Ad Rfiddd Nfopano on by
whi ch part of 9938%?&"%@"? a@atae t’e'brhz\;fr):l%%rﬁ%s to be displayed ont)a i spl ay
screen is W gpgdidefihg Bifrtett aspecoratios. ofthedisplay iseshovesent®i anérbi on, the
distortion of the scene is mnimzed to correspond to a screen npde 20
(aspect rati oConass ufi Gn+ @ dnwikleo Adtdata faedhy® isseynibgsigad Wit or

al ready set in the reproducing a%)ar atus by changi rl%.]i ntergﬁti ve  contents
manuf act utGed atarioue document farek i & ean Berdspiayed it suscreendli@ disRiaYos usi ng

th ti | A d vi t:. Elirst t ; 6 sl vl

i nteractive cltbREsenaRavadON B sotient ot Bafatn | ThiftAl AR,

i nteractive cBieNts vured e fhar kip | &figliage T scveral
of “The i nt or adbi dc? B NPESHER Wi aF GRaNR, et Tor e X S o B 12

To neet the copmajRNen fle sem afad idisplay Ifor red ixo9oks shoen by 2®),ias al |
cases is set to 1°x 1. First displaying nethod: A manufacturer prepares
respective contents which the manufacturer wants, without performing any special

15  operation.
Second displaying method: The manufacturer prepares respective

markup documents by considering aspect ratios of a display, and AV
data corresponds to a display having different aspect ratios in the
following way when contents having é fixed aspect ratio are
20 manufactured.
When only @, @, and ® are manufactured
- When displaying on a display for 4 x 3: The contents of
® + ® in which the AV data for 4 x 3 is synthesized with the markup
document for 4 x 3 can be displayed in a scene @, as contents which
25  the manufacturer wants, without performing any special operation.
- When displaying on a display for 16 x 9: The AV data
® for 4 x 3 is embedded in the markup document for 16 x 9 including
right and left blanks without expansion. Only the right and left blanks

may be eliminated by setting the size of an object tag of the markup
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30 mar kup docunents and respective AV data by considering several 24 WO
03/ 036460 PCT/ KR02/ 01977 screen aspect ratios so as to correspond to a

di spl ay haoimg3dsd f erent aspect ratios. In order to di splPaf/KROIHCti ve
contents that are not distorted in the display having different aspect
rati os as shown by A and 0, the 5 manufacturer prepares respective markup
docunents by considering different aspect ratios of the display as shown by
30 and (4), and respective AV data (i.e., AV contents of Dvavi.deo f or mat)
by consi deri dgcumentiosdf xgsedhat thei A data farg ¥PSaNRe gBREFERA By (r) and
(c). Contentg of (c) + (r) in Lch, AV 4 | sized with
a 10 markup d@&%ﬁ%&ﬁe?éw%ﬁmemﬁh’g% di.grf)é g?/'fétghgsnoft( Jéc eé%ﬁg a di splay
for 4 x 3 as - ( c ) ' i whntV data for

16 x 9 1is Syn?ﬁg’g"#gﬁ”ﬁ?ﬁ@%ﬁi%@%@%ﬁ@%p tp%‘rnﬁﬁ%uf)b(&gﬁ%ﬂan be displ ayed
on the scene g@fthautipambmyinganylpeciad opsratfoman by (r), as contents which

the manufacturer wants, w thout perf%m ng anéf sEeci al 15 operation.
Second di sl ayi ng MéberoenlyT® MerrRih& @rermaneissieedr espective markup

corresponds. t o a dr spVAPTRSPRYIE 7 risiaRigER o AV 385 EMriE™ For 1 oui ng
way when contgnd g B?H (e it Snasoee s 4 3L 8 oRel s3namal 3cditarasox When
and c\f actu

only @, (r), are mnu red - VWen displaying on a display for
4 x 3: The costenésoof X B)pan & camsedne Bndhibenvisdembedded 4n 2 markp

S LSt S Tt St i o B TR 2,
() ror 41 ciphvashdaca TorTend et RADeAbEUTIHE ey mabldkycher ey Ot @
oL e A gl e s L B
03/ 036460 PCT/ KRO2/He¥874 full screen scene is referred to as a standard scene and is
manufactured and reproduced at an aspect ratio of 4 x 3 (1.33:1). A full
normal scene is displayed on a disglay for 4 x 3. A black band appears
15 at both ends of a scene of a display for 16 x 9. If a user views a full
scene on a display screen for 16 x 9 (wide mode: (a) of FIG. 13), a
picture seems to be horizontally spread, and if the user views the scene
in a zoom mode, the upper and lower portions of the scene are cut off.
In the two cases, a picture is simply increased and thus resolution is
20 lower. |
Pan & scan is a picture manufactured by cutting both sides of a
picture manufactured in a wide scene format (16 x 9) and selecting only
a middle portion of a scene corresponding to an aspect ratio of 4 x 3
(1.33:1), as shown in (b) of FIG. 13, and a method for reproducing pan &
25  scan is the same as that of a full screen.
A letter box scene has an advantage that the user can appreciate
a scene as being run in a movie theater but has a disadvantage that the
size of the scene is reduced. Thus, in a pan & scan method, both ends
of an unimportant scene are cut off, and a picture is filled in a 4 x3

30 scene rather than a scene is reduced and displayed. There may be a
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docunent for 16 x 9 so that the AV data for 4 x 3 can be enbedded in the
mar kup docunent for 16 x 9. The contents of + 05 can be displayed in a
scene 2, WO 0sosdsemt s whi ch t he manufacturer wants, w t hoRCTEERROIINg any
speci al operation. 5 Wen only (c), (r), and (c) are manufactured - Wen

di splaying on a display for 4 x 3: AV data 6 for 16 x 9 is converted into a
shape of a 4 x 3 normal scene, 4 x 3 letter box scene, or 4 x 3 pan & scan
scene and then is enbedded in a markup document 3 for 4(% 3. .The

manuf act ur ed diffateare sn pictyrs Beauty of thexd X2 PO HSSAN SFeRSidePENdtg RN 1, as
contents which té]& mar]iuﬁ acturer wants, wthout perform ng any speci al
operation. HAELUPTSFM screen scene is referred to as a standard scene and
is manufactured angier ®RKq8BGHEILR nithufsdeed typinsertirg 4 black Hahdda: 1) . A
full normal scene iIs displayed on a display for 4 x 3. A bl ack band
appears 15 atupper @nerideeppodiansafa steng andigdugingthelsreaneso that heuser vi ews
a full scene on a displ.ay screen for 16 x_.9 . (w g X G 13), a
pi cture s€ensiSEHCHB *'Y%lbftvé?\f’? %'BW@%H?%%FtF[\fl&ﬂﬁe%er S(\g/%}eev@t-q]lﬁ:{e scene

|0 a zoom Mqgs nPRSmAUIsbiatscreen taRha ).  Thesqauet apicklowat of f. In
the two cases, a picture Is sinply increased and thus resolution is 20

| oner. Pan & igackbasdsiopinet pickirewmne fefetreddd asy'Maitel'i ng both sides of a

pi cture manufactured in a W de _scene fornat . and .selecting only a
mddl e portion of -a Y¥erRdispiaviageRd YigPiey f%’gl%gé(éeg@her%?q%ﬁt(?fon X 3
(1.33:1), as gh [ ofp\FI n i i96d "GIlK A Hedrk@p pan &
25 scan is th@ g\g@ @S%LCEB Ac%: Qz%t? lljfﬁﬁv @cge%nl. et%lgr bolx sceneﬂﬁ%s an
advant aggqt h Bf 163092BAH el dikBlayad 56 &N ecdte ReiaBantents iwhichovi e

t heat er gl(,l)t ﬁ&é)scﬁ'@?ecﬁigadvant age that tﬁey size of the scene is reduced.

Thus, in a pahe&nansacieehwedntshuithoghprrforofinganysipesd cRAatene are cut

ff, and a pictureis filled in a4 x.3 30 t gene |
Ceduced and o spl YR diRABNEApoEch TheomA A0S AGPBE RS 0T077
di fference impi gL ¢PeBHEMeRhgt B8pdctXratiddaBf & ShigplagC iRl depriripg on  an

editor's skill. o
document corresponds to a display having different aspect ratios in the

15 following way when contents having a fixed aspect ratio are
manufactured.
When only @, ®, and ® are manufactured
- When displaying on a display for 4 x 3: The contents of
® + & in which AV data for 4 x 3 is synthesized with a markup
20 document for 4 x 3, can be displayed in a scene 1, as contents which the
manufacturer wants, without performing any special operation.
- When displaying on a display devcie for 16 x 9: AV data 6 for
16 x 9 is converted into a shape of a 4 x 3 normal scene, 4 x 3 letter box
scene, or 4 x 3 pan & scan scene and then is embedded in a markup
25 document 3 for 4 x 3. The manufactured contents of 3 + € can be
displayed to include blanks on the right and left sides of a scene 2
through middle alignment.
When only @, ®), and ® are manufactured
- When displaying on a display for 4 x 3. AV data 5 for 4 x
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Letter box is a picture manufactured by inserting a black band in upper
and | ower portions of a scene and reducing the scene so that the 5 user
can ef f ecwpDwaloge466 ew a pi cture manufactured in a w de sce®ETIKRMMII7(16 X 9)
in a normal display (screen ratio 4 x 3). The upper and | ower black bands
of the picture are referred to as "Matte". - Wen displaying on a display
for 16 x 9: The contents of (r) + (c) in which AV data for 16 x 9 is

synthesized with a markup 10 docunent for X 9, can be displayed, in a
scene 2, as cénsesmbed@ied fin atméf‘ﬂ@n@‘?%ﬂ@?te%?%ﬂgs’f 5\A§°t'ﬁ‘8[‘ﬁded£9rﬁo§?ﬁ ng any

speci al operatipn.,. Third.disp I t : 3 a r S
respective Ai?fgg?lanlfﬁ/ %’gﬂiﬁdé@%{%ﬁegﬁgr 5%%%@@ ﬁ%pﬁ@&égﬁ?€ mar kup
docurent cor r g3aeRfs do@ 4 @Pliqy fdiakarEpR, {894 sntustspasd thas iamy ian the 15
foll owi ng way en contents having a fixed aspect ratio are manufactured.

Wien only (c) impéitantsttebn lportion cambbalisplaged in Weoene Gplaiy digplay far di spl ay
for 4 x 3: The contents of + (c) in which AV data for 4 x 3 is synthesized
with a mar&up4 20 thoougreatcanoeptiolk‘r®f aceal’ &rd ansAPhyith respectdearee! as
contents which the nmanufacturer wants, w thout perform ng any speci al
operation. - VMHCANGERN ng on a display devcie for 16 x 9: AV data 6 for

16 x 9 is converted i : én 8 av féroreal: JeReNtdnts of | etter box
scene, or 4 x 3 pan &w;rgearﬁdlﬁéﬁ@ggn% t erﬂ ?s enbedded in a markup 25

docunent 3 for@4+x@3.in hRicheAMf aatauferd18ont®iis syothasizeds witin abmarkis pl ayed
to include blanks on the right and left sides of a scene 2 through mddle
al i gnment . Whelocament (for, 16c)x @ndancheadisplayed ait & esrenewkdn agi e ayi ng
on a display for 4 x 3: AV data 5 for 4 x 27 WO 03/036460 PCT/ KR02/ 01977
3 is enbedided manufapraiiyanisc witbakt RerfasMing aRy $regial RRPIRHOY i ght and | eft

bl anks wi t hout expansl A TG RN Sl cbB oFAYhae! g maiRgent s of

(c) + Sis, for ex n s only an ortant screen
portion can beodiFfn)iemaRufcisetcatMinef aspett satiey therAd data #hd heugh a

concept of 7 h?r:arihgi'ocirr:?en?%oﬁ@sp\émné To ;e('jsigg%ty I%;vir?é%?f%rent aspect ratios
in the following way.

15 -Whenonly @ and ® are manufactured

- When displaying on a display for 4 x 3: The contents of
@ + B in which AV data for 4 x 3 is synthesized with a markup
document for 4 x 3, can be displayed in a scene @, as contents which
the manufacturer wants, without performing any special operation.

20 - When displaying on a display for 16 x 9: Through the middle
alignment of the entire contents of @ + ® in which AV data for 4 x 3is
synthesized with a markup document for 4 x 3, the contents of @ + ®
can be displayed to include blanks on the right and left sides of a scene
® of a display for 16 x 9.

25 When only @and ® are manufactured

- When displaying on a display for 4 x 3: The resolution of the
manufactured contents of @ + ® in which AV data for 16 x 9 is
synthesized with a markup document for 16 x 9, is 854 x 480, and thus

only an important screen portion can be displayed in a scene D of a
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rati o conversion. - \Wen dispalying on a display for 16 x 9: The contents
of (c) + (c) in which AV data for 16 x 9 is synthesized with a markup
docunent Woro3As64%0 9, can be displayed in a scene (c) as tRET/KK2/01977
manuf acturer wants, wi thout perform ng any special operation. Fourth

di spl ayi ng nethod: Wen each of AV data and a markup docunent is

manuf actured at one aspect ratio, the AV data and the markup docunent

correspond to a display having" different aspect ratjos n.the fol]ow
way. 15 - V\heﬁlstﬂlﬂwl%(r X Srifredaly @ crasRmt Rt EPgare-a \ﬂﬁdma@i@dlv‘é{ fr?g?F’Sﬁ! a "

di splay for 4 ,x_3:. Th 0 f LN | A 3is
synt hesi zed WH ﬁéaea‘jﬁ%s@p%%té%ﬁght Irf’g\;fs ?é >S<é3pa@g%@%\{glg?p%a§g§cf a?‘nél:a scene
O, as cont ent fetidtigdx s tdpplisate tieevidee moddbther tham the interattivermogeany

speci al operation. 20 - When displaying on a displ a¥hf or 16 x 9: Through

]Egre ngge_ Sal i gzregévgmgmép@utnggﬁfm%m@roﬁ £ Thegontentasf ch AV dat a
(c) + can be @ZT)I EHWF'&PH ﬁslIh%%@ 'BI1S¥H S%%é{rﬁghr% %rﬁﬂéﬁgh%ﬂgf%eiegsam
oo act o1 o SRR B, B B R e Byt
synt hesi zed %ﬂggﬁ%%}{ﬁ%%%ﬁﬁ%%h?ﬁ' Ilg X b?hi §V8g2t§ f4§(r) 1gn)(; '?hluz only
an inportant screegres t'honaceal baddhepARY addth mespeaietoe the aspeet rat® Wo

03/ 036460 PCT/ KRO2/ 01977 . di spl or 4 3, thfough a concept of "hot area"
and an APl wi CRNVeSHaEwill ?%dﬁg‘ﬁf%‘i'%ﬂr?@%&?\%@psi on. In this case,

preferably, the parwﬁceﬁpﬁﬂefycg\elée&%g%o&é faRIrb§ didroukBeinv e npde

other thanthe interactive no spllaying on a display for 16 x 9:

The contents @fesblution df 89 xi4B0Mare displaydat an issdisplaytfesidzed (vésdiutiomar kup
docunent, can be di sgl ayed in a scene 02 as the manuf acé rer wants

wi t hout  per f 6F BAAGK 489), Hpacpf40opdPaarem of fke entire,giea;philie RIRTAEHVE Apy
Wi th respect tc: n%ehn?s %SBEBfayreatdnothe display for 4 x 3, the other 214 x 480 area is

not displayed on the display for 4 x 3. Therefore, the manufacturer
15  includes contents which should be displayed on a 640 x 480 area (in the
present invention, the displayed maximum area is referred to as “hot
area’ regardless of an aspect ratio of a display), which can be displayed
regardless of an aspect ratio of a display during initial layout, and
includes unimportant contents or does not include any contents in the
20 otherarea. Inorderto displéy a markup document manufactured by the
concept of “hot area” on a display for 4 x 3 and in order to display an AV
scene and a markup document scene in various ways, interactive
contents are displayed using the above-mentioned properties “viewport:”
and “window:” used in the object source code of the API for a DOM, and
25  descriptions thereof will be described later.
Hereinafter, a simple example in which interactive contents for 16
x 9 are displayed on a display for 4 x 3 regardless of an aspect ratio of a
display, will be described with reference to FIG. 14.
The manufacturer constitutes a markup document using the

30 concept of “hot area’ so as to display a scene that is not distorted
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conversion wll be described in greater detail. 10 Wen interactive
contents manufactured for use in 16 x 9 (resolution of 854 x 480) are

di spl ayedwornsas@sepl ay for 4 x 3 (resolution of 640 x 48@CI/KRIP1E7640 X
480 area of the entire area of the interactive contents is displayed on
the display for 4 x 3, the other 214 x 480 area is not displayed on the
display for 4 x 3. Therefore, the manufacturer 15 includes contents which
shoul d be displayed on a 640 x 480 area (in th? present |nvention, ,the
di spl ayed naxiregaiciessaof vaniascasrast rafiassof & 6lisPlay.e at haliga e SOsUBEM n

aspect ratio of a displ %@ whi L spl dau r S aspect
ratio of a di §BF’§9 aﬁﬁ rﬁHPtﬁé&rﬁ%ogﬁ?\ggn@ %?/G;bl1lf’dgtg‘%u%bﬁn%opg aﬂr(l'?FIJq
contents or deggyuRfintimMahEEILAEY fEraBBARUSBOI Willthe dRpl@dtbon ar éigplayrfopr der to
di splay a markup document manufactured by the concept of "hot area” on a

di splay for 4 16 89%addithe codtants of di64elag8arhalares: &yl bendisplayad 2

he above. SenditneN B dbas & sdlert ibarie o tafq e sty & ek Hio® "
obj ect sour ce Lade,Bibsid® YRE0! 84 a3iZ8R ndfiFhiziAG dISRetiom tdrenes fokatieef Wil |

be described later. Hereinafter, a sinple exanple in which interactive
contents for Ii§also Sotdpesadi spl ayed on a display for 4 x 3 regardl ess of an

aspect ratio of a display, .wlIl be described with referepce. to G 14.
The manuf act ur er cdﬁﬁcfyﬂtlﬁ/rbéng‘%aaﬂﬁ’ qu@e@am{@cﬂggdi%rnféeﬁt of
“hot area" so | ) Si digstRr thadled dPd3/ 036460
PCT/ KRO2/ 0197'??%%8%%& gé@y%ﬂ%gﬁﬁggg&%ryegﬁ %g{tfd gg égf a d(ia splay. That is,
in a docunent gregatteit ¢ sat metrtb e distoutedrdands tisptayied ¢h the displayifer e 3r e

mar kup docunent manufactured for 854 x 480 wi ||l B_%di spl.ayed on a display
for 16 x 9, & MRS derignaled AreebHa,scens usiig the RPElY WINARW SR p| ayed
on a 5 display for | . > 1s not fixed but
exenplifies 64 @ %é@lﬁéyggegggel%%ee& ?gort%'rrnéér:i@n{tzﬁéﬁ'ngﬁsal tfgf??é;%, and its
location is also npiG.fipsedhows addations, ini cobldinater lsyptathos utededs pace
manuf actured for 16 x 9, the manufacturer uses the property viewgort: so
as to sel ect trh@ppingtthe Ayearseiectes 4sindsviswporoto the BEE%%?'S%%“@G' ‘\Qgﬂg

di spl ayed18n t“r/}%dgbv_spl ay for 4 x 3,

(X X, )

medo — documzn‘t— viewport _origin XVVZ dthwindow i o . ( 1)
" MdthWeWpart
Yoo Yo .. .
Ywndow — ( docu;;;tc—lt l;xewpart_angm) % Helgh twmdow o ' ( 2)

viewport

The above Equations 1 and 2 show that one point (Xuocument,
20 Yaooument) Of @ document coordinate system is mapped to one point

(Xwindow, Ywindow) Of @ corresponding window coordinate system.

X screen — X window +X window _origin e (3)
Y:s'creen =Y, window + 4 window_origin (4)
25 The above Equations 3 and 4 show that one point (Xuindow, Ywindow)

of a window coordinate system obtained by Equations 1 and 2 is mapped

to one point (Xscreen, Yscreen) Of @ corresponding screen coordinate system

of a display.
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and maps to a designated are of a scene using the property wi ndow. so as
to display the selected "hot area" on the display for 4 x 3. FIG 15 shows
vari ati on®0ioa/08@er di nat e systens needed in mappi ng t he area/isaci’ed usi ng
viewport: to the area designated using 15 window . | x - (X document-X
viewport _origin) X Wdthwi ndow (1 ) w ndow Wdth. YY (gyp viewport Y \1
docunent- v | viewport _origin) x Hei &ndow (2) w ndow - Wdth . viewport
The above Equations_1 and 2 show that one poj nt gg(qd)ocument, 20 Ydocunent)

of a docunent coor df i@t @PevatEaationgap pioghofie 2[R PASEd R RdHRYRi ndow)
f i i M i t“ » ~ i “® H n
Xt ndow or | o1 0y dht BRNIEE IBHEP Shscrkh  BBLuBBRE MEknanddd it svidser. 1

above Equati ongeddfimitich 6hAW daatis magepoi nt  ( Xwi ndow, Ywi ndow) of a w ndow
coordi nate system obtai ned by Equations 1 and 2 is mapped to one point
(Xscreen, Yscreen) B exageplefpam@phigust fada ewiag dbe sizs of earh @rea

or o baved o drPRYdD b RaREAS e eniay B AEEN s At hbhe St rRlp ). ¢
changed into "yixdeqp.easiiPaed8fhizbia @Bc@ﬁeﬁ%/a?@é,aaiv%v@]&e-aré‘é! gxangdbe of an

optimum table showi ng thée sizé of each area 5 through the above-nentioned
di spl ayi ng net &reds aatl aaspieesl areazand thei sizeof an arep theougisother pegitRjeze a

docunent area, ,a Vie orh}a ea, i ndow area, and a screen area and the
size of an ar e%‘SPWS\l%We QF{esr'seﬁ?ngW%‘ﬁ?'e di spl ayi ng methods is as foll ows.
Case Docunent | Vi eWpOrdas¥V NOOW SCT €€ DocuticRl FVieRpcH €a] Wirdaw Vigdfeennt efacti ve
contents manuf actured for 640 X 48()a%2e 640 }ireél80 64D x 480 6/§1rgax 480 640 X

480 . area
When interactive contents

manufactured for 640 x 480 are | 640 x 480 640 x 480 640 x 480 | 640 x480
displayed on a 640 x 480 display

When interactive contents
manufactured for 640 x 480 are | 640 x 480 640 x 480 640 x 480 | 854 x480
displayed on a 854 x 480 display

When interactive contents
manufactured for 640 x 480 are | 640 x 480 640 x 480 854 x 480 | 854 x480
displayed on a 854 x 480 display

When interactive contents
manufactured for 854 x 480 are | 854 x 480 854 x 480 640 x 480 | 640x480
displayed on a 640 x 480 display

When interactive contents
manufactured for 854 x 480 are | 854 x 480 854 x 480 640 x 480 | 640x480
displayed on a 640 x 480 display :

When interactive contents
manufactured for 854 x 480 are | 854 x 480 640 x 480 640 x 480 | 640x480
displayed on a 640 x 480 display

When interactive contents
manufactured for 854 x 480 are | 854 X 480 854 x 480 854 x 480 | 854 x 480
displayed on a 640 x 480 display

10 Meanwhile, reproducing methods according to an aspect ratio are
largely classified by a static method using a CSS and a dynamic method

using an API for a DOM. When interactive contents are initially
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di spl ayed on a 640 x 480 di splay Wen interactive contents manufactured for
640 x 480 are 640 x 480 640 x 480 640 x 480 854 x 480 displayed on a 854 x
480 di splwg 03¥asI60 nt er acti ve contents manufactured for 64@CI/KIBR/0#7¢ 640 X
480 640 x 480 854 x 480 854 x 480 displayed on a 854 x 480 di splay Wen
interactive contents manufactured for 854 x 480 are 854 x 480 854 x 480 640
x 480 640 x 480 displayed on a 640 x 480 display Wen interactive contents
manuf actured for 854 x 480 are 854 x 480 854 x 480 640 480 640. x.480

di spl ayed on adspiEvedin apeis dhonEraTeoREn’s Are PRy ed PR FISBIN cd f or

S 100 1% Dby PRl 84D 5 B e PR 20

480 di spl ay When Inateracti ve cont ent actu are 854 X

480 854 x 480 8hdine ¢ @58 defhdd byllink laayestylentagstihOa xmad@pdicuinagnt 10
Meanwhi | e, reproduci ng nethods according to an aspect rati o_ar? | ar gel y
classified by Howexercwienhaa aenas ratiess ehandediPyasi ¥Sorest iRMt diNgy an

bCT kRoz) o157 7 POuPRYERE s A6 Yt BRI SrBoh e be ey ©°
di spl ayed on acHaSsgdby addingodn aspest ratioTebmvstsioh fghatiodelisingta scyipe sheet

in a presentation engine or a CSS defined by |ink and Stélle tags in a
mar kup docunentanguagadodine markup decaestusingthe AR fehadyedl. by a user's

Lt duri 09 oo RS, & S BEed Tl RabeR s RSN B
script |anguaggséshddle MapKUprsGHTERcrédn-Bisplag Aljpéor i@ Badded to
Hereinafter, a static nethod using @creen-display rule will be described.
A propertylGcr @scerdeslisplay ypke aceordigetb anothed embodiorerdi ofpheypresest
according to airln%tep]ggngandi ment of the present
1. screen-display type: It designates the aspect ratio of a scene
in which an AV scene is synthesized with a markup document.
4 x 3N: If a user sets a screen output to a 4 x 3 normal shape
15 4 x 3L: If a user sets a screen output to a 4 x 3 letter box shape
4 x 3P: If a user sets a screen output to a 4 x 3 pan & scan shape
16 x 9W: If a user sets a screen output to a 16 x 9 wide shape
2. video-placement: It desighates a display mode of the AV
scene. None, embedded, pip+#, and background represent nothing
20 displayed, embedded mode, PIP mode, and background mode,
respectively. An initial value is an embedded mode.
3. video-viewport: It designates an area to increase and reduce
a desired portion of the AV scene. A value is <shape>, and an initial
value is rect (0%, 100%, 100%, 0%). Here, the value of the defined
25 <shape> is rectangle (<top>,<right>,<bottom>,<left>).
4. background-color: It designates a background color of a
scene formed of a single color. A value is <color>, and an initial value
may vary according to a user agent (UA).

5. window: It designates a window in which a scene where
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invention. 1. screen-display type: It designates the aspect ratio of a
scene in which an AV scene is synthesized with a markup docunent. 4 x 3N
| f a userweaB®3@eéscreen output to a 4 x 3 nornmal shape 1PC4A/KR0201977f a
user sets a screen output to a 4 x 3 letter box shape 4 x 3P: If a user
sets a screen output to a 4 x 3 pan & scan shape 16 x 9W |If a user sets a
screen output to a 16 x 9 wide shape 2. video-placenent: It desighates a

di spl ay node of the AV scene. None, enbedded, pip-# and background
represent not tiendhV 2epeties|is Syethesizask Nt the d@arkuip dassEnentneCenR ki§r ound

node, respectively. An initi.al yalue | ; o 0

vi deo- vi emporg!Spfq)%ges?gK%f"géng ¥‘§P§>’ %ﬁd %ﬂclﬁggiggg%dgg%ﬁéék’éo i r ed
portion of thgoéc% gogne. A value is <shape> and an initial value is rect
(0% 100% 100% 0% . Here, the value of the defined 25 <shape> is
rectangl e (<t op>, <6i giewpotibotttdesigrdtes extrimmingbareiageioinedsesneoin which

desi gnat es_a background col or of scene fornmed of a single cplor. A val ue
is <color= afittA S%ﬂ?i‘ﬁlsyvﬁleﬁ@e%rfﬁ@" Waé‘ﬂ"ﬁﬂ)aa?waePﬁs &lFSer‘&)é@ (UA) .
5. window It desi t ' i & Whi egy32 WO 03/ 036460
PCT/ KRO2/ 01977 gﬂ%%%vgggZar?\gh?%?\g%{éﬁggléggg%wﬁ@m@th Ck)l{ _docunent scene,
is displ ayed@shreemtisiday 4x3¥shape>, and an initial value is rect (0%| 100%
100% 0% . 6J{viewport: It designates a triming area of the scene ijn which
5 the AV scenbadkgroundolns s¥398600xi t h t he mar kup document scene. A value is
<shape>, and | 4pWRor;: {QPaP2SPYAIPXPEPY ect (0% 100% 100% 0% . @creen-|di spl ay

4x3N back gedMy: Qe J P47, @bg%bo vi ewport : X, 629px, 479px, 90pX
Wi ndow{: (Op J;’%‘b‘fﬁ?’,pﬂﬁé 9’,"%%%’ FRORb- v}Ngvvport : ((q)Opx, 718px, 478px, C)Bxg }

@screen-display 4x3L
{
background-color : #000000

viewport : (Opx,719px,479px,0px)
window : (60px,719px,419px,0px)
video-viewport : (0px,719px,479px,0px)
}

@screen-display 4x3P
{
background-color : #000000

viewport : (Opx,629px,479px,90px)
window : (Opx,719px,479px,0px)
video-viewport : (0px,629px,479px,90px)
}

@screen-display 16x9W
{
background-color : #000000

viewport : (0px,719px,479px,0px)
window : (Opx,719px,479px,0px)
video-viewport : (Opx,719px,479px,0px)
}

Since the default style sheet is differently set in each reproducing

apparatus, a scene cannot be usually displayed as the manufacturer

10 wants. Thus, preferably, the manufacturer makes an additiongl CSS in
the markup document and attaches the CSS to the document so that the

user can effectively display the AV data (DVD-video) and the markup

document manufactured at a fixed aspect ratio, even at an aspect ratio
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@creen-di splay 4x3L { background-col or : #000000 viewport:

(Opx, 719px, 479px, Opx) w ndow : (60px, 719px, 419px, Opx) Vi deo-vi ewport
(Opx, 719pwWO43Ppodspx) } @creen-di splay 4x3P { backgroumrdTaatoan1277#000000
viewport : (Opx, 629px, 479px, 90px) w ndow : (Opx, 719px, 479px, Opx)

vi deo-viewport : (Opx, 629px, 479px, 90px) } @creen-display 16x9W {
background-col or : #000000 i ewport © (Opx, 719px, 479px, Opx) W ndow :

el aul L Syl o SREEY the U oo 100 KBRS, SPBSONA G TAPHECHEE, o

scene cannot be Hsil !ﬂ@mg@ﬁag %V 9L
preferably, t hgn nanle}béx%slﬁgf @a@gg n&g@ I'tiona Pﬁf'a? e na\a?(e@wgocunent
and attaches tH6 X33@nt@& inaekutpdoctmenisior dhaB danebe eﬁfectmﬁyu dislaed ined y

di splay the AV data (DVD-video)_and the mar kup docunent Lljf actured at a
fixed aspect raRaGKoreyh medeln HedeeS ey ode Inagp WiNg 3846t/ SCOKRE®/ 01977

set by the ser I va%; makes
the CSS i n S%&Buﬁﬁ%oﬁgﬁg\n@% Fﬁ;ag Hb da %%h%ﬂfw deﬂ;’é@ Lg)ﬁ%ranQ and
a mar kup docurreéferéme yjls.pgga"qjan’ﬂag effectlvel y d| splayed in a "background
node". The CSS_nmay be nmade using a "style" tag as 5 shown the follow ng

exanpl e, and MP%WQEQH“'MW/QF ZHTML DVD-HTML 1.0//EN”

dvdforum.org/enav/dtd/dvdhtml-1-0.dtd">

<html>
<head>
<title>Example of aspect ratio change</itle>
"<style type="text/css">
@screen-display 4x3N
{
video-placement : background
background-color ;: #000000
viewport : (0px,719px,479px,0px)
window : (Opx,719px,479px,0px)
video-viewport : (Opx,629px,479px,90px)//If the entire area is selected using
a viewport area, DVD-video displayed as a background seems to be slim. Thus, in order
to solve this problem, the manufacturer just selects pan & scan. A selection area may
be varied by the manufacturer.

}

@screen-display 4x3L
{
video-placement : background
background-color : #000000
viewport : (0px,719px,479px,0px)
window : (60px,719px,419px,0px)
video-viewport : (0px,719px,479px,0px)
} .

@screen-display 4x3P
{ .
video-placement : background
background-color : #000000
viewport : (Opx,719px,479px,0px)
window : (Opx,719px,479px,0px)
video-viewport : (Opx,629px,479px,90px) // An area formed by cutting the
right and left sides of DVD-video will be selected.

}

@screen-display 16x9W

video-placement : background

background-color : #000000

viewport : (0px,719px,479px,0px)

window : (Opx,629px,479px,90px) // In order to prevent a markup document
from distorting, a window area is reduced.

video-viewport : (0px,719px,479px,0px)
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reference using a "link" tag. <!DOCTYPE html PUBLIC "-//DVD// DTD XHTM.
DVD-HTM. |.0//EN" "http://ww. dvdf orum or g/ enav/ dtd/ dvdhtm -1-0. dtd">

<ht M > <hwaed3/036bo t | e>Exanpl e of aspect ratio change</tit PE¥FKRR10YI7¢
type="text/css"> @creen-di splay 4x3N { video-pl acenent : background
background-col or : #000000 viewport : (Opx, 719px, 479px, Opx) W ndow :

(Opx, 719px, 479px, Opx) video-viewport : (Opx, 629px, 479px, 90px)H f the entire
area i s sel ected usi ng a Vi F\\I\Kljﬂrf area, DVD- vidego-di Spl ayed as—a
background sgens tolbe slim Thus, in order to solve this problem the
manuf act ur er Jus/h %cts pan & scan. A selection area may be varief by
t he manuf acturer<bo Igedg,.dl splay 4x3L { video-placenent : backgfound
backgr ound- cql or V#%o (f% viewport: (Qpx, 719px, 479px, Opx) . W ndow
(60px, 719px, 419 XY vitdeosviteéwportT YT (OpX, 719px;, 479px, Opx) }
@creen-di spl aght(,l,yg,S { video-placement : background background-col or :
#000000 Vi ewport  (Opx719px-479px—0px)—wi-ndow———(Opx-—7A9px479px—px)

AT T T IPAT T 1 ‘JIJA1

Vi deo- vi evvport : (Opx 629px 479px 90px) /1 An area formed by cutting the
right and Teft sidag f APQbARRAE idl§ AEHEFEERy statically applying the

CSS are displayed in a scene through the structure of processing shown

in the following table in the presentation engine, and a corresponding
5 bage of a document of which aspect ratio is changed during reproduction
should be reloaded to guarantee a right scene. If the corresponding
page of the document is not reloaded and is displayed in the scene, the
scene of the markup document may be distorted, or the markup

document may be not mapped to the AV data.

If (Initial Display aspect ratio==4x3 && (no_video == 1 current display == nomal))

apply@screen-display 4x3N
else if (Initial Display aspect ratio==4x3 && current display == 4x3P)

{
apply@screen-display 4x3P
else if (Initial Display aspect ratio==4x3 && current display == 4x3L)

apply@screen-display 4x3L
else if ([nitial Display aspect ratio==16x9)

apply@screen-display 16x9W

10
In the above algorithm in the presentation engine, “Initial Display
aspect ratio” corresponds to Initial Display aspect ratio of a system
parameter SPRM(14) defined in DVD Specifications for Read-Only
Disc/Part 3. “Initial Display aspect ratio” is a parameter obtained by
15 initially setting an aspect ratio-which the user prefers and has the values
of two types of 4 x 3 and 16 x 9, as shown in the above algorithm.
A “no_video” element indicates whether there is AV data (i.e,
DVD-video) in a markup document loaded initially. If the value of

“no_video” element is “0”, it is determined that DVD-video is included in
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} @creen-display 16x9W { video-placenment: background background-color :
#000000 viewport: (Opx, 719px, 479px, Opx) w ndow : (Opx, 629px, 479px, 90px) //
I'n order wooppnassent a markup document fromdistorting, aPeIKRW/0M7a is
reduced. video-view ort:0x, 719 x,479 x,0 x 34 WO 03/036460 PCT/ KR02/ 01977
} </style> </head> <bodyi d="bodyNode">
e <[body> <[ htm > In this way,
docurent s i ni theamagkgp dprapent, Bpddt e valve ¢f e INR-Yideth &lermaat is. d d'}{vgpl ayed
in a scene th & | | e i Ng
tabie in the b Somiriied iaibyRSte Rt SREIRLNLLE 1T hAtkCacUMEHLTE
of whi ch aspeegurf@it dispiayt [vapefamieterteprezpntidgcr ootpus hded(roemat| 4aded to
guarantee a right scene. If the corresponding page of the docunent is not

rel oaded and Xs3Bi gfidagey 3l ehwidasei the et demain aRd igedRALH R ument

may be dis or%z:ﬂ_,l{ t(% r . d to the AV data.
If (Initi a$ Di M@’@s @\?Bﬁé@éﬁ@j%%@%&@ﬁﬁ%gzﬁgﬁgr rent display ==
nomal )) { appl y@qearowd g stié sdihet F6r dikpldying intérabligd contentpect
rati o==4x3 && current display == 4x3P) { apgl y@creen-di splay 4x3P else if
(Initial D spleagomingte arsaréanashpest s&ic usingrine gesanlbgtyle-shigeiior the
CSS attached to the document by the manufacturer has been described.
The following object source code is wused to bind
10  “ScreenDisplayProperties” in root elements (i.e., <frameset> and <htmi>)

of the uppermost level.

" | Interface ScreenDisplayProperties {
attribute ScreenDisplayRule screenDisplayinfo;
h

ScreenDisplayProperties are connected to root elements of the
markup document, and the value of ScreenDisplayProperties can be

referred to using a script language in the markup document.

DL Definition
Interface ScreeenDisplayRule

{

readonly attribute unsigned short  screenDisplayMode;
atiribute unsigned short videoPlacement;

attribute DOMString colorBackground;
attribute DOMString viewport;
attribute DOMString window;
attribute DOMString videoviewport;
3
Attributes

screenDisplayMode: Aspect ratio of an output screen set by the user
const unsigned short SCREEN_DISPLAY_MODE_4X3NORMAL = 0;

const unsigned short SCREEN_DISPLAY_MODE_4X3LETTERBOX =1;

const unsigned short SCREEN_DISPLAY_MODE_4X3PAN&SCAN = 2;

const unsigned short SCREEN_DISPLAY_MODE_16X9WIDE = 3;

videoPlacement: It designates a display mode of the AV scene
const unsigned short VIDEO_PLACEMENT_NONE =0;
const unsigned short VIDEO_PLACEMENT_EMBEDDED =1;
const unsigned short VIDEO_PLACEMENT_BACKGROUND =2;
const unsigned short VIDEO_PLACEMENT_PIP = 3;

colorBackground: It has the value of <color> as a background color of an AV scene.

viewport: It has the value of <shape> as a trimming area of a markup document.
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appl y@creen-display 4x3L else if (Initial D splay aspect ratio==16x9) {
appl y@creen-di splay 16x9W } 10 In the above algorithmin the presentation
engi ne, "WpioBioad46®i spl ay aspect ratio" corresponds to | niPCTa&ARMI0sYT ay
aspect ratio of a system paranmeter SPRM 14) defined in DVD Specifications
for Read-Only Disc/Part 3. "Initial Di splay aspect ratio" is a paraneter
obtained by 15 initially setting an aspect ratio which the user prefers and
has the values _of two types of 4 x 3 and 16 x 9_as shown in the above
algorithm A|"no video" elenent indicates whether there ih,s ﬁv dat% ( -e.,
DVD- vi deo) i nWiRIeHthap the ¥elusiTENaPea R Windgw fraf py2 display i whiGhy g dinype

"no-vi deo” el BREHP dpimegtis tobe Mappefat or i ned that DVD-video is included in
35 WD 03/ 036460 PCT/ KR02/ 01977 the markup docunent, and if the val ue of

t he "no- vi dedVidedviewpert: Itihgs thayalietof <$hapereasa trinpming ardscafl AHEayi deo is no

i ncl uded i n themarkup—docunment. — “Turrent dispiay” 1S a par anet er
representing an out put node (normal, 4 x 3P, and 4 x 3L) of video in the
current domai n andThg aisdvargentioned dpRENICLdifinitioP\U3irkp tue bbjeat isousce or
Read-Only Disc/Part 3. As above, the static nmethod for displaying, .

i nteractive cohttnd®! farcther BOM 1 @Fﬂe@@ﬂ%bﬁsﬁpé@rﬂptr'ﬁﬂ@‘dﬁ%IW%}JQ%“Uéf aul t

style sheet of,_the CSS attached to docu t e ct has
been descri be e Trle'@”flfcﬂl uﬂbe bjaésctstngg@r g@ %efoﬁéwﬁge Q?@%E)(?nd%%
" ScreenDi spl aRERRA tis @Radé by e nedrRiEdtlfer( by onsideringeaednt Raddliryg n >)
of the uppernost level. Interface ScreenD splayProperties { attribute

Scr eenDi spl ay Reterding éenBeeplaspeef mtioeervaisionpdiahr dagarfor 46 %% (i®nnect ed
to root elene of . the r kup docupent ngd. t value

Scr eenDi spl ayﬁr\a:b'éﬁ‘qef‘gs aEgﬁab@ riEuG ﬁé’mﬁ tj?g i trfug ’éaéch@%h Iaé{ﬁghoagbee in the
mar kup docunegfsyihdd ek BiribeBBed mode.

<?xml version "1.0" encoding="UTF-8"?>
<IDOCTYPE html PUBLIC “-/DVD//DTD XHTML DVD-HTML 1.0//EN”
http:/Aww.dvdforum.org/envideo/dtd/dvdhtmi-1-0.dtd">

<htm|>
<head>
<title>Example of aspect ratio change<f#itle>
<script type="text/javascript">
e
function eventHandler(evt)

{

var vdi;

if (evt.index == SCREEN_DISPLAY_MODE_CHANGE && (evt.param1 == 0))
{// param1 ==0: 4x3N
vdi = document.documentElement.screenDisplaylnfo;
vdi.videoPlacement = 1;
vdi.colorBackground = "black";
vdi.viewport = "(0px,629px,479px,90px)"; // An area formed by cutting right
and left sides of a markup document is selected. In this case, it is most preferable that
the selected area is consistent with a “hot area”.
vdi.window = "(0px,719px,479px,0px)";
vdi.videoviewport = "(0px,719px,479px,0px)"
}

if (evt.index == SCREEN_DISPLAY_MODE_CHANGE 8&& (evt.param1 == 1))
{// param1 == 1 : 4x3L
vdi = document.documentElement.screenDisplaylnfo;
vdi.videoPlacement = 1;
vdi.colorBackground = "black";
vdi.viewport = "(0px,629px,479px,90px)";
vdi.window = "(0px,719px,479px,0px)";
vdi.videoviewport = "(0px,719px,479px,0px)" // Even though the entire
DVD-video picture is selected, in a 4 x 3 letter box mode, it seems that “Matte” is added to
the upper and lower portions of a scene.
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I nterface ScreeenDi spl ayRul e
screenDi spl ayMode;
DOVSt r i ngwoaBmsdac kgr ound;
DOVSt ri ng wi ndow;

screenDi spl ayMde:
unsi gned short SCREEN- DI SPLAY MODE_4X3NORVAL
SCREEN- DI SPLAY_MODE_4X31 ETTERBOX

{ readonly attribute unsigned short

ratio of an output screen set by the user
0;

nncinnpd short

Aspect

—_1; const

attribute unsigned short videoPlacenent; attribute
attribute DOVString viewport ; PCAtKRO2Iout7¢
attribute DOVString videoviewport; Attributes

const
const unsi gned short

SCREEN DI SPLA|
SCREEN DI SPLA|
node of the A
unsi gned shor
VI DEO_PLACEME
3; col or Backg
AV scene. Vi
mar kup docune
of <shape> as
docunent is t
trimmng area
obj ect source
i ncluded in
exanple is ma
according to
DVD- vi deo) an
an enbedded m

Y MODE_4X3PAN&SCAN =

- 2= 5C EE%}+EH§%3{'YZ@Q#EA5%A§?E§3§PVEﬁ%[ﬁra% A2 s
e Sy Y RE R AREVENT NOE =

unsi gned short

round: It@’ag&?ﬁﬁ Yok BRpRA7opR 00> as a backgr ound col or
W port: {diwnasw & epxyabpet7opx opptape> as a trimmng area
nt. 36 WOudl@d&sewdt PObk BEENR /40918 B0px) W Pattoia sténeliametibe v
euttinig migithand e aidesiofdhedd\Epvidep picturewwilldle selaeed.r i mmed mar kup
b be mapgped. videoviewport: It has the val ue of <shape>

of AV data. The above- rrentlo ed I:Fénan‘ic definiti Q_E in
of th (emdeP‘Sr"SP EE Hﬁ@ﬁEwg\Wgwm £

t he mar KGPRT L owi ng exanpl e.
:ie by the‘[’5 eg d?éﬂm%n%%rgﬁrgfﬂgéqqﬁs &veht handl i ng
user' s asp(ﬁ |0 HgF?)u nigefpion of AV data for 16 x 9 (i.
d a mar Kufyi & SdUE op wg ,1 gg,xapx)-mhl ch are to be display
Dde. <’>xrr1,d.wma&hewopxmgpxmm)ﬂg "UTF-8" 72>
}

}

-
</script>

<script type="text/javascript">
S
function setupEventHandler()

/leventHandler is registered to bodyNode and Interactive Contents
//SCREEN_DISPLAY_MODE_CHANGE == 500
bodyNode.addEventListener("dvdvideo",eventHandler true),
dvdVideo.Subscribe ToEvent(SCREEN_DISPLAY_MODE_CHANGE true);}
B
</script>
</head>

<body ld—"bodyNode"onIoad-"setupEventHandIer()">

</body>
</html>

y rouEdJ-“'%iackmSl ghed short VI DEO_PLACEMENT|

pl ay
const

Pl P
of an
of a
al ue

as a
g t he
guage
The 5

e.,
ed in

The markup document is displayed in a scene through initial static
definition, and then due to the occurrence of an event according to a

user's aspect ratio conversion key (or button) input,

“vdi.screenDisplayMode” information is read, thereby reconstituting the
aspect ratio of the scene using a script language. included in the above
markup document.

FIG. 16 shows a flowchart of another preferred embodiment of a

reproducing method according to the present invention. Referring to
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<I DOCTYPE htm PUBLIC "-//DVD/ | DTD XHTM. DVD- HTML | . 0/ /EN'
http://ww. dvdf orum or g/ envi deo/ dt d/ dvdht m - 1-0. dtd"> <htm > <head>
<titl e>BExappBmo3@bo aspect rati o change</title> <script PCT/KR02/01977

type="text/javascript"> function eventHandl er(evt) { var vdi; if
(evt.index == SCREEN DI SPLAY- MODE- CHANGE && (evt.paraml 0)) { /| param ==
0 : 4x3N vdi = docunent. docunent El enent. screenDi spl ayl nf o;

vdi . vi deoPl acenment = 1; vdi.col orBackground = "bl ack"; vdi.viewort =

"( gpx, 6f29px, 4Fli(|5x,130b)<)us,ing; thevabave:mertionsd siptie and Aynamigoefiniians.ef t

sides of a t | ect.ed,. | ' Lt i f bl
That . the sor e Bt Focurien Seer s GiptAved s 4b'a shrdd ekl ' ©
" (0px, 719px, 4(2pecPPptio. resdidtion! QQPViid@WRﬁﬁ?uﬁné%@lz‘géﬂBPXhérﬂQ@rXoros%t) "o} if
(evt.index == SCREEN _DI SPLAY D SPLAY- - CHANGE (evt.param 1)) {fl

param == 1 : #xthe napiroduciog apparatisc ulrbatserean:modeceare hei chainggd reven

vdi . vi deoPl acenent = 1; vcgj .cql or ack%rsound = "bl ack": di . Vi eV}/P rt =
"é Opx, 629p%, 499PRY gERKgAUC 1P rRESRA Gy _e“%dBQ%lﬁx‘{'ﬁ“/%‘i g -and- a

vdi . vi deovi ewpatdo7 v 7 &Q@ I i lr e
DVD- vi deo pi ct ur&eOVY sva(lsg?)é?:ft g%,oﬁénﬁgazdx ?rgt ?%@Yﬁ;ﬁ %(&%f&ai&%‘e%agggs t hat
"Matte" is addpgli¢dto ahrextppErkupmidclimenat ap i isiibinesefara rsd ehengsd iMe

03/ 036460 PCT/ KR02/01977 if (evt.index == SCREEN _DI SPLAY

DI SPLAY- MODE- OFiNBRIHUR QREHMYEr aml == 2)) {/| paranl ==2: 4x3P

In step 1601, the presentation engine 3 reads the screen mode

10 (aspect ration, resolution, and video output method) set in the
reproducing apparatus or the screen mode set by the user. Here, a
video output method means that a 16 x 9 video is output in a 4 x 3 letter
box or 4 x 3 pan & scan, and 16 x 9 wide mode, which can be displayed
without scene distortion.

15 When a display is set to a 4 x 3 size, the AV decoder 2 converts
an AV stream into a letter box or pan & scan shape and outputs the
converted AV stream. When the display is set to a 16 x 9 size, the AV
decoder 2 outputs the AV stream in a 16 x 9 size without conversion.
This is because the AV stream is generally encoded in the 16 x 9 size in

20 the DVD reproducing apparatus. However, it is preferable that the
output is performed only when the AV stream is reprqduced in a video
mode other than a conventional interactive mode, and in the interactive
mode, the AV stream is always output in a 16 x 9 size.

In step 1602, a default style sheet in the presentation engine 3 is

25 selected based on the set screen mode, and properties such as viewport,
window, and video viewport, which are defined in the corresponding
default style sheet, are determined.

The presentation engine 3 interprets the markup document read
by the reading unit 1 and checks a style sheet linked to or embedded in

30 the markup document. In step 1603, if there is no style sheet provided

by the manufacturer in the markup document, the presentation engine 3
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vdi = document

| eft sides of
vdi = docunent

vdi . wi ndow = "

. docunent El enent . screenDi spl ayl nfo; vdi.videoPl acenent = 1;
vdi . col or Background = "bl ack™; vdi.viewort = "(Qpx, 629px, 479px, 90px) ";

vdi . Wi ndowo93/086dpx, 719px, 479px, Opx)"; vdi.vi deovi ewport =PCT/KR02/01977
"(Opx, 629px, 479px, 90px)" // Part of a scene fornmed by cutting right

and

the DVD-video picture will be selected. } if (evt.index ==
SCREEN _DI SPLAY DI SPLAY- MODE- CHANCE && (evt.paraml 3)) paraml == 3: 16x9W
. docunent El enent . screenDi spl ayl nfo; vdi.vi deoPl acenent = 1;
vdi . col or Backgeulpnts the' plaskup docuaient tewpstene: Us(p ey popperties sxcse) " :

type="text/]j av&%ﬁpﬁl%ﬁégéﬁgg)ﬁgﬁé@ db%%%#ﬂ’ I-@/r’\%ﬁ(raé% aﬁ"ﬁé%ﬂ%‘?—l&ﬁ@l&r S

regi stered to

bodyNode. add

tydieda kit abasag idnvfe SePE8Reh mode, and if there is a style
/ | SCREEN- DI SPLAY- MODE- CHANGE == 500

Event Li st ener ( $hixetv pdaidedvieyt thendhanyfactuegr; in the markup document, the
dvdVi deo. Suybscri beT

G ends b oS A eers Do pRTe P e e doord, 2oiig"

in a scene thr
occurrence of

(or button) input, Instep 1604, iti

10

15

20

25

30

the propertes Sy gy YR UFRY: AN aoMENERT Peearil
tou@screen-displat, athich adetefinmed pntheacwirddpamdingstyte shest.
an event accordi n_g to a. user's

determined whether the screen mo

e according
to a user’s aspect ratio conversion key (or button) is changed. In step
1605, if the screen mode is changed by the user, the presentation
engine 3 informs the corresponding markup document of an aspect ratio
conversion event ASPECT_RATIO_CHANGE, executes a script caused
by the event, interprets a screen display property variable corresponding
to the changed screen mode using ScreenDisplayProperties in the
presentation engine 3, changes a screen output state of the markup
document based on the interpreted information, and outputs a new
markup document to the scene. In step 1608, if the screen mode is not
changed in step 1604, it is determined whether the output of the markup
document is terminated, and the output of the markup document is
terminated.

In the case of the markup document, a mode such as a letter box
or pan & scan mode, has not been defined. Thus, if the markup
document manufactured in a 16 x 9 size is displayed on a display for 4 x
3, the method for effectively displaying the markup document using the
concept of “hot area”, properties such as “viewport” and “window”, has
been described, so as to prevent scene distortion where contents seem
to be slim in another embodiments of the above-mentioned reproducing
method according to the present invention.

Hereinafter, in another embodiment of the reproducing method
according to the present invention, in which using a method for most

effectively synthesizing an AV scene and a markup document, which are
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"vdi . screenD splayMde" information is read, thereby reconstituting the 5
aspect ratio of the scene using a script |anguage included in the above
mar kup dowormsedet-l G 16 shows a flowchart of another preferrkRizomIodi nent
of a reproducing method according to the present invention. Referring to
38 WD 03/ 036460 PCT/KRO2/ 01977 FIG 16, by using the above-nentioned
static and dynam c definitions, the markup docunent scene is displayed
according to a screen node (aspect ratio, resolution, and video output
met hod) set bymameacisieed dat gefixed raspest rafie deaiEany Fafpmama'tm%drh@th@br een

d b h d h
T onpoct val GaMHRES SBEGE disditon! thel SRt sipY o b BE cidadst ™ 1
case can be %Qhueétu?@r’@ ﬂﬁéﬁtldﬁirkérm dgmmfeoaglw t ustnd f tHepfarRi® not

changed in a next markup docunent. In step 1601, "the presentation engine 3
reads the scr edorumsi hatihg(afixed aspedti ratip (S@EGhU‘BtIO)‘) a dis¢ spadecamgut

nmet hod) se in the duci paratus or the screen node set py the
user. Here mqred@SJesﬁ\fegth%%f mf gtrﬁgpa{:edlgeg(orghqg o'ni?%"aSEY%ut in a
4 x 3 letter c%% 4 x 3 pan & scan, and 16 x 9 wi de node, which can be
di spl ayed w't scene distortion. 15 Wen a display is set to a 4 x 3
size, the AV decoddirs? whenex storage medisht, darwhich AAVA data t(E)r\/D:-mi)deoy ipan &

scan shape and outputs the converted AV striam When the di s 13 a% d: set to
a 16 x 9 size Mangagyredite gdtd XD sige AR A KAR daquaentiis mangagiuees; ;

the 16 x o o 38 4 h* 3¢k SpTaLay S cclepey 135162 r@“ﬁeﬁﬁﬁéﬁwﬁﬁg"d“ "
pref er abl et hajp dai‘ausouﬁmﬂﬂaylﬁ%paﬁémoﬂ!ed acdoydingentd helispiaying eanvdess
reproduced in a video node other than a conventional interactive npode, and

in the interadempeddagdeode,Heackgrewnd aiades amdwalfs naded willi be deserifed si ze.

In step 1602, a def eet in the presentation engine 3 is 25
sel ected based’vI '@négﬁéiﬁéeiﬂ node, and properties such as viewport,

wi ndow, and vi deo \HigWPEhse WRBED AV Satdebi NE 6t 9, iad Sitove® i e9RITFIGNg7, def aul t
style sheet, are determ ned.
is synthesized with a markup document in an “embedded mode”
15 embedded by “object” elements, as shown in (b) of FIG. 17, will be
described. If the manufacturer sets “width” and “height” of the “object’
tag in the markup document so that the AV data for 16 x 9 is expressed
as it is, the entire synthesized scene is selected as a viewport area and
is not expanded so that there is no scene distortion in a display for 16 x
20 9, and an area excluding right and left blanks is selected as a Window
area, and the synthesized scene is displayed, thereby the scene can be
- effectively displayed. However, if the manufacturer sets “width” and
“height” of the “object” tag used to embed the AV data for 16 x 9 to a 4 x
3 screen ratio, the AV data will be embedded in the markup document in
25 a normal shape, letter box or pan & scan shape, and the synthesized
scene will be displayed on the display for 16 x 9 without expansion. In
this case, even though the AV data is manufactured to a 16 x 9 size, the
AV data is embedded in the display for 16 x 9 at the 4 x 3 screen ratio,
and thus this case is not considered as preferable.
30 Second, a case where the AV data is synthesized with the markup

document in a “background” mode using the property video-placement:
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The, presentation engine 3 interprets the markup docunent read by the
reading unit 1 and checks a style sheet linked to or enbedded in 30 the
mar kup dowormnsed6d n step 1603, if there is no style sheet PemERdAWMTDY t he
manuf acturer in the markup docunent, the presentation engine 3 39 WD

03/ 036460 PCT/ KR02/01977 outputs the markup docunent to a scene, using the
propéerties such as viewport, w ndow, and video viewport, which are defined
in the default style sheet selected based on the set screen node, and if

there is a st\yhd@ssresatdippleyiafaicascading sitiesheetu(GSS), mst showmirk () of
docunent, the resentation engi ne 3 outputs the markup..document to the
scene, using "tsiﬁg pff(;pé!\."@i %? sgl%fr§§dvi ewpor e v@e?%’&@e Han%ljld@@oy?eéwport,
according to J@eh&iRitrll 6P HE. ré&!o@&cﬁf\% rﬁﬁﬂ’io@le%cbardiﬁﬁ &Prﬂh%SEﬁé%ﬁl_g style

sheet. In step 1604, it is determ ned ether the screen node according to
a user's aspednventionn thenviemgiooh akeg Has both tthe) AVs datearayeld the markep 10

1605, if the screen de s changed by the user, the presentatjon engine 3
Ffor s the. cHSEIRRAP I RARY Goes hasbes RTnest il i 514 & haRweRei on
event ASPECT- v BEREC Ui a bBreQasSSL iPYinkh »
interprets a ?;%;Ebgn I splay pr dp'g?f];? 3%?!’7\%@%8800”656@”%}9”80 tgﬂ%%ng changed
screen node ushode &dieplaedgrathBrdigelayifes16 k 9, llwe AY gatasdispiayedasehgi ne 3,
changes a screen output. state of the marku docunment based on the

. S . p
i nterpreted i MAGKIERYNSHS ldFAiBRiaped at Nneamerhx RUFTase (AERAES 3 Bfredcene.
In step 1606’9’?E°t°??”éﬁ{aﬁ§’g)ug8%ﬁn?ﬁt not changed in step 1604, it is

det erm ned wh er the ou hé mar kup docunent is term nated, and

the outputigof the rEHiklim dasaingtrre ithe AAD daed I8 Bptthdsized wite th@searklipt he
mar kup docunent, a node such as a |letter box or pan & scan node, has not
been defined. dasysentsin ge “RH 'k ifrdeidésing nthemprepeit Wideo-Plagemanty D si ze

e markup: docBsBrerua Ry fea Seteading M Shell (5, B SEaMITRY QY A0 R oe®
"viewport" and|GM oW, b8agesdrined. dgn ched . is SsimAar 6 theesifiie of aRE

di stortion where contents seem to be slimin another enbodiments of the
above- ment i oneambegniast nidey anteanoeriginab markigp tapcumenir willemakena datalon.

15  scene for 4 x 3 without considering the AV data, the markup document is
displayed in a scene, and then the AV data under a graphic plane will be
displayed in a transparent handling area set for each PIP# in the
presentation engine. In this case, the reduced AV data under the
transparent handling area appears in a predetermined area for each

20 PIP-#, and thus adaptability is lower.

Since the area set to viewport: in a scene in which the markup
document is synthesized with the AV data is mapped to window: for
designating an area so that corresponding interactive contents are
displayed on the display, in particular, in the “background” mode among

25 various reproduction modes, the scene cannot be produced as the
manufacturer wants. That is, (a) of FIG. 18 shows a case where AV
data for 16 x 9 is synthesized with a markup document for 4 x 3 in a
letter box shape in the “background” mode and is displayed on a display
having a 16 x 9 aspect ration. In addition, (b) of FIG. 18 shows a case

30 where the AV data for 16 x 9 is synthesized with the markup document

for 4 x 3 in a pan & scan shape in the “background” mode and is
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Hereinafter, in another enbodi ment of the reproducing nmethod 30 according
to the present invention, in which using a nethod for nost effectively
synt hesi zZwog@3@ss4#)/ scene and a mar kup docunment, which ar e PCAKRM00B/7036460
PCT/ KR02/ 01977 manufactured at a fixed aspect ratio (screen ratio) with
each other w thout scene distortion, the user can enjoy a display state
the closest to manufacturer's intention, and sinmultaneously, using the
mar kup docunent having a fixed aspect ratio (screen ratiog), a disc space
can be 5 nore @sp@&edm meﬁwabwaam tentP xepaspest raﬁ@or Singg enly the
interactive t e. ich AV

(DVD-vi deo) i s ?ge ﬁﬁ,é P“ﬂ@%fgeil gée?%zésng%ﬁhl%a \Mé's J)%ydﬂ%ﬂﬁé

manuf act ur ed édén% évéh ﬂ'mdﬂghethe' haflifeRbaree énebdas the M\aratPto E616 x99t hr ough
a reproducing 10 apparatus, displayi ng methods according to displaying

nodes ( enbeddszienibdyrdebie pt;ﬁvenhmewﬂ&’edatarfdoml displagie ini the Ibtieribex orbed
wth reference to FIG 17. First, ,a case ere data_ for, 16 x 9, as shown
in (a) of PIGPAY& SCaNshAnfestsS SN Wa(mgb\sdB?Fﬁg’nt{q nNaANotiehedded
mode” 15 e”beémﬁgd@?r’ent@?ltﬁét re§éﬁ’t”ﬁ0&ﬁt|or§5a S:J&QH@ dalh S@%%Iaﬁ%@m Ye will

be described. If the manufacturer sets "wd and "hel ‘obj ect™
tag in the markagt dppropeiate ssrhapbaacctdndmgvmjanaasmctlr&tm of |esdsp;iu)emed as

ot expanded SUSBRMITONGS STi2edHPA ore. BREKGTOLNS ToRe 243 EAP AOH) PY6 x 20
o ea oot o ead&ﬁﬁ]]%SI Z ri%ﬁ ﬁn{bd&ﬁ?}?ayegg%m éﬁlﬁeﬁﬁzﬁjj%&u}%é}ﬁow

area, and the syn scene I's cene can be

effectivelp diam wm@ortmwﬂwmdow probletiewonl{ fort AV eats atspéativéih” and
"hei ght" of the "oelj ect" tag used to enbed the AV data for 16 X to a 4 x
3 screen ratio, th nﬂﬁaa@aammmséhahﬂﬂ@dﬁwdwmws@anmq&r@ealﬁemnt. n 25 a

W11 b d opl Arbheta R e 8% A Bal T LA Bl ofPe”
Gara i s enbeddd “'3?%“"8‘5%%?%1 T s st Pai‘“’%@% ®atd, ~and

thus this casep) exelinCaRplay8r € At eI 2% & and 16 x 9, resolution of

15  displays is 720 x 480 having the same pixel number, as shown in FIG.

20, in the case of NTSC. Only, in a 16 x 9 aspect ratio, the ratio of
width to length of a pixel is 1.78:1, as shown in (a) of FIG. 20, and in a 4
X 3 aspect ratio, the ratio of width to length of a pixel is 1.33:1.
In this way, if a display is a television (TV), the aspect ratio of a
20 scene pixel varies.according to the type of TV, and thus it is difficult to
understand variations in a scene. Thus, for the convenience of
explanation, a conversion equation with regard to each case of 1.78 x 1,
1.33x 1, and 1 x 1 screen ratios will be described with reference to FIG.
21. Only, the length of a unit pixel is the same. Namely, in all cases,
25 there are no variations in height.

Conversion (D: The resolution of 720 x 480 having a 16 x 9 pixel
aspect ratio is converted into a shape having a 1 x 1 unit pixel aspect

ratio.

Total horizontal resolution
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30 Second, a case where the AV data is synthesized with the markup
docunent in a "background" node using the property video-placenent: 41 WO
03/ 036460WP@3/0KROR/ 01977 in @&creen-display of a cascadi RGTHRRO1977
sheet. (CSS), as shown in (c) of FIG 17, will be described. In the
above-nenti oned anot her enbodi ment of the reproducing method according to
the present invention, the viewport area has both the AV data and the

mar kup 5 docunent, but the w ndow area has been defined only in the

synt hesi zed scene % ReMedlizatipnywhenfthe fengiratie of Hagl upd eixeliis 1t Rewidth

"background” node ig.di the. display for 16 x 9, the AV data

di spl ayed as the bg%t@ﬁé%*%&ﬁ%aﬁ%&oﬂﬁlo |l ayed at the same 4 x 3 screen
ratio as an aspect= wiaii thedferighte rafd loaRhd aminpiXel id A, Bnividth raitieas ¢oteher e
the AV data is synthesized with the markup docunent in a "PIP" node using

t he property vi deo- ppHgent@htesalution@cr een- di spl ay of a cascading style
sheet (CSS), as srloi/nigjrn ﬁ@) of FIG 17, wll be described. This case is
simlar toqhe shape xf1 ‘enbedded node, and an origi nal nmarkup docunent
w |l nmake a total Zlgsgcene for 4 x 3 without considering the AV data, the
mar kup docunent is displayed in a scene, and theh the AV data under a
graphi ¢ pl ane wi | ITHerefade stieagsdlutionzoft #2thx p80enavihg red | 6 ng9 qniesl aspiect or
each PIP-# in the .presentation engine, Jn this cas t he reduced AV data
under the traf‘élﬁa?%ﬁ?nﬂﬁtﬁﬂ‘} it e%?sabﬁp&e%a% 6§Qd’&vé'?9ﬁan£d‘ ir‘é%ltfor
each 20 PIP-#,; dw pt g dsi I o) SinGe, T he Ar t 4t o
viewport: in apg(%ggaeél n \A’%ﬁgh talﬁieétn%?/k%%erl‘, ocdﬁenm§ﬁ§tos%n@egﬁa ed y\'a{eth t he

AV dat a i sigrappsiewing Fgudawh i Brmedesi gnating an area so that corresponding
interactive contents are displayed on the display, in particular, in the

"background"” node a%@g] Zﬁ_vai(} rllts reproduction nodes, the scene cannot be
produced as the mm 8 regsq Y That is, (a) of FIG 18 shows a case
where AV data for 16 x 9 %% synt hesi zed with a markup -docunent for 4 x 3
ina letter box shapg:i)athex{ibmckground” node and is displayed on a
display having a 16 x 9 a8¥ect ration. In addition, (b) of FIG 18 shows a

ggiﬁnggt where the A o%tef:isic];r(\) r@:1 Eo)ﬁvgrsiign %)ért]\}vggr? itrz1§ ?eg\églh{i]or% rc])? Brﬁrjé %O
and 640 x 480 having a 1 x 1 unit pixel aspect ratio .
In the case of interactive contents manufactured to a 854 x 480
15  size, all contents cannot be displayed on a 640 x 480 display, and thus
only an area (corresponding to *hot area”) corresponding to 640 x 480
are selected using viewport: and displayed on the 640 x 480 display.
When interactive contents manufactured to a 640 x 480 size are
displayed on a 854 x 480 display, all contents are displayed in a 640 x
20 480 area, and the other 214 x 480 area is filled with a background color.
That is, when the interactive contents of 854 x 480 are displayed on the
640 x 480 display, the viewport are of the interactive contents need to be
well selected, and when the interactive contents of 640 x 480 are
displayed on the 854 x 480 display, the window area of the display need

25 to be well selected.
Conversion (3: The resolution of 720 x 480 having a 4 x 3 pixel
aspect ratio is converted into a shape having a 1 x 1 unit pixel aspect

ratio.
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for 4 x 3 in a pan & scan shape in the "background” node and is 42 WO

03/ 036460 PCT/ KR0O2/ 01977 displayed on the display having the 16 x 9 aspect
rati o. Siwoe3osd4got he w ndow area of the synthesized scemeTiKRrRdai9med when
di spl aying the scene even though the manufacturer encodes the AV data to a
16 x 9 size, in order to prevent the AV data fromdisplaying in the letter
box or 5 pan & scan shape, as shown in (a) and (b) of FIG 18, in another
enbodi ment of the present invention, a scene can be displayed in the nost
appropri ate shape he@harizgntebresaluli®pect ratio of a display or display

and wi ndow pr oper t1 SRS hFRE oA Rk e R RpSlib e g

wi ndow properties aqatig, fodsl virtigtatrésoltgpectively. In FIG 19, assuning that
mar kup docunents considering different ‘aspect ratios of displays (r) and
(r) and AV data (F.when e dengteratoqst thevanitipisd is of, rewidioratiode toteg

different gaspect ratjio di .ays (r) and (c) exist in displays A and
(r) for 4 §x 3 and%'éngé,l r?%@ﬁ{'?ﬁi on of 15 displays is 720 x' 480 havi ng
t he same pi xel nusBeg3 xagoshown in FIG 20, in the case of NTSC. Only, in

a 16 x 9 aspect ratio, the ratio of wdth to length of a pixel is 1.78:1,
as shown in (a) ofaFo@d @40 and in a 4 x 3 aspect ratio, the ratio of

idth to | h ixel is 1.33:1. hi . if a display i
el evi sion (1), TR Bafethe Fesaidion o6 5 aBarfihing a #vco ibedl asésl ai ng 1o

the type of TVati@ng dohumtdrit with thd Fé’é‘dﬁhticrr{ BF eub%?h%b%iﬁgré 3 it 1 2

scene. Thus, for the convenience of explanation, a conversion equation
with regal@ t eiesichspecteratfo. 1. TRatxisl, whén 3onvekingnieitcl & @ shagentiet i 0s
will be described with reference to FIG 21. Only, the length of a unit
pi xel is the dallvingdrauationiiafeimedtases, 25 there are no variations in
hei ght. Conversion O The rﬁ@gl ution of 720 x 480 having a 16 x 9 pi xel

aspect ratio is con)(@njga_d)i; X:\q;qpape having a 1 x | unit pixel aspect

rati o. Total horizontal reséhition 43 WO 03/ 036460 PCT/ KRO2/ 01977

X(1:1) :%—%X(I.B 1)

Conversion @: Conversion between the resolution of 720 x 480
having a 16 x 9 pixel aspect ratio and the resolution of 720 x 480 having
16 a4 x 3 pixel aspect ratio
The following Equation is formed between the horizontal
resolution having the 4 x 3 (12 x 9) pixel aspect ratio and the horizontal

resolution having the 16 x 9 pixel aspect ratio.
12
X(1.78:1) =EX(1.33 1)
16
X(133:1) =EX(1.78 1)

20 That is, it is most appropriate that the 720 x 480 resolution in the
display for 4 x 3 is displayed in 540 x 480 resolution in the display for 16
X 9, and thus when only an are (corresponding to “hot area’)
corresponding to 540 x 480 in the interactive contents for 16 x 9 is
selected, the selected area is rightly displayed on the display for 4 x 3.

25 Meanwhile, if the 720 x 480 resolution having the 16 x 9 pixel

aspect ratio is converted into a letter box shape in the 720 x 480
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= normalization (when the length ratio of the unit pixel is 1, a width
ratio, total vertical resolution) = when the length ratio of the unit pixel
is 1, a wvotoh/osabé o x total horizontal resolution 5 = 1. PERTKRIB0O1972 854
Therefore, the resolution of 720 x 480 having a 16 x 9 pixel aspect ratio
I's consistent with the resolution of 854 x 480 having a 1 x 1 unit pixel
aspect ratio. That is, when converting into a ~1 shape, the 10 follow ng
Equation is forned: 720 X(1.78: 1) = 854 X(1:1) 854 X(1.78: 1) X(1.1) =
720 Conver si ofPRIUEIh @I e &t e PDIEhASPEShIatIP.0A VRrtigglresdligion ihd 640
x 480 having a,l.x 1 ' | Ck Akl o 0t | ve
contents manuf gé‘?lé}rj'ed?ﬂ léga%%?’@z"ﬁg Eiggﬁsérgéé rfgfl‘ﬁ@%gt?@@ﬁg é ﬂ@%nﬁ%‘?ﬁ%!a

di spl ayed on aréalutiorfBavithigstledd x 3(th khiB) pirel dspéectattia drPtHeesegiedi ng to
"hot area") corresponding to 640 x 480 are sel ected using viewport: and

di spl ayed on t FRsad4tprkhaspgdhe gbay9 pixghaspeditratiact i ve contents manufact ured
to a 640 x 480 size are displayed on a 854 x 480 display, all contents are
di splayed in a 640 x )2@348%} 1.78hg the other 214 x 480 area is filled

wi th a background col or. hat2 i s, when the interactive contents of 854 x
480 are displayed on the 401%_480 display, the viewport are of the

I nteractive contents Yn@e7§380—- (lv%éliﬁ sel ected, and when the interactive
contents of 640 x 480 are diSplayed on the 854 x 480 display, the w ndow

area of the displ ayTReem, tRSsize d1ehalihdselaess aiith<CaiRpRIySoPA XB shbald

resolution of 720 x 480 having a 4 x 3 pixel aspect ratio is converted
into a shape hk@i72§ 360 sothahthe 7@@091488§9%qutiom i 19 x2 5 main3dinegdet @
PCT/ KRO2/ 01977161_( gfzehe(\)nrd Fs%‘.%&%yéc? 88'tHé idcljs?)lay for 4 x 3.
As above, when the AV data and the markup document are
10  manufactured by the manufacturer at one aspect ratio on the basis of
conversion methods performed in a case where the ratio of a unit pixel
size is different, their contents are displayed according to aspect ratios
of the displays, as shown in the following table.
For reference, in the following table, the size of a pixel in each
15 case is set to 1 x 1 on the basis of the above—mentiohed conversion
relation, and thus it is assumed the resolution having the 4 x 3 aspect
ratio to 640 x 480, and the resolution having the 16 x 9 aspect ratio to
854 x 480. In addition, in the embedded mode or PIP mode, it is
assumed that AV data for 4 x 3 is displayed in an area of 200 x 150 and

20 AV datafor 16 x 9 is displayed in an area of 272 x 153.

Contents Display | Reproduction Viewport size Window size
manufactured mode Markup AV Markup AV
document data Document | data

Embedded determined

4 x 3 markup mode 640x480 |640x480 | 640x480 | by object

document, 4x3 tag

4x3AV . | Background

data Mode 640x480 | 640x480 | 640x480 | 640x480
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normal i zati on (when the length ratio of the unit pixel
ratio, total vertical resolution)

is 1l awdth

= when the length ratio of the unit pixel
is 1, a wwotod/os@abo o x total 5 horizontal resolution 1. PBTKRIBO1972 ar ound
640 Therefore, the resolution of 720 x 480 having a 4 x 3 pixel aspect
ratio is consistent with the resolution of 640 x 480 having a 1 x 1 unit

10 pixel aspect ratio. That is, when converting into a (c)3 shape, the
following Equation is formed: X (1.33 :1) = 720 X (1-1) 64 X(1-1) 720
X(1.33 :1) Conversion |(r): QdAVE?%Sion between|the resol ution %QPX?.% X 480
having a 16 x 9 pixel [aspect} ratio and c#betddesbfAnieodn &P x7800| setergioedhavi ng
15 a 4 x 3 plxel aspec rapi CEnb3@ied OffT OW Ng Equati onfrs for meiy ba_ijemeen t he
horizontal fesol ution gy ng.dfe 4 4 %6 Lo | 8loplel PhaASRECH g at i 0 pnd’
t he hori zont al resol u}'[l on hjavi ng the 16 x 9 mni xel —aspect ra !62' X(1l 78 - 1)
= 16 X(1.33 {1) X(1.33 :1)=.Bagoundgl1) 20 That is, it is mobt?&HHPopriate
that the 720|x 480 resfpl uti omada t he | d48p#ty | PHIx440x 64 5480d| spl ayed| i n 540
x 480 resolution in the di spi@ymbdar 16 648x#50 ABAL X480 6431810 011260 _I60aY €
(correspondi hg—to—hotarea- Enébcegdgé egpenti-Rg—ro—540—r—486—1 [ enined
interactive contents flor 16 X iS gelected, |[the sellected afea 1S [ ghtly
di spl ayed on|¢he3 drd ay XBor | Mo 3. 25 GHRAFRNI PR X 48P | PHX4B%0| W 48YFC
resol uti on havicngert,he 16 x 9 pixel aspect ratffio is ¢onvertedt@¥nto a|letter
box shape in|tde 420 x| 480 PEcuRIS/|0FadRrBOPTEARISE/ U840 % 450 [ @malsd 1 pn
having the 4/x 3 pixel aspect ratio, |a verticalpresolution is varief.
atd . ! m P) .
Thus, the foll'owi ng Equation.Ls forned between T,he_vétt41_ca|o £s0 i on
having the 4|x 3 (16 x| 12) piRBM%spact®Patio | EntBhe X% af %xré@o ution
having the 16 x 9 pixe| aspecEmbedded 0. determined
16x9 mode 640 x480 | 854x480 | 640x 480 | by object
. tag
Background 640x 480 | 854x480 | 640x480 | 854 x480
mode
PIP mode 640x480 | 854x480 | 640x480 |272x153
Embedded . determined
16 x 9 markup | 4x3 mode 640x480 | 640x 480 | 640x480 | by object
document, tag
4x3 AV Background ,
data mode 640x480 | 640x480 | 640 x 480 | 640 x 480
PIP mode 640x480 | 640x480 | 640x480 [200x 150
Embedded determined
16x9 mode . 854x480 |640x480 | 854x480 |by object
. tag
Background 854 x480 | 640x480 | 854x480 | 640x480
mode
PIP mode 640x480 | 640x480 | 854 x480 | 200x 150
Embedded determined
16x 9 markup | 4x3 mode 640x 480 | 854x480 | 640x480 |by object
document, tag
16 x9 AV Background 640x 480 |640x480 | 640x480 | 640 x 480
data mode P)
PIP mode 640x480 | 854x480 | 640x480 | 200 x 150
Embedded 854 x 480 | 854x480 | 854 x480 | determined
16x9 mode by object
tag
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Y(1.33: 1) =1. Y(1.78: 1) 5 Y(1.78 :1) =9 Y(1.33 :1) That is, the size of
the wi ndow area in the display for 4 x 3 should be 720 x 360 so that the
720 x 480wpasoBabd on for 16 x9 is maintained at a 16 Xx 9 PETARBNOMITTS

di spl ayed on the display for 4 x 3. As above, when the AV data and the

mar kup docunent are 10 manufactured by the manufacturer at one aspect

rati o on the basis of conversion nethods perforned in a case where the
ratio of a unit—pixel —size-is diffe ,m__%»%i contents are displayed
according to [aspect ratios C)Pa?\kﬂrgungipgplgg%, apBéKath| FH AL FBFEERR ng
table. For reference, ijn the|M8fd owi ng table, the sizg of a pixel in|each
15 case is set to 1 x 1 on therwses OF ssfesabpssa~Aei[ $52RE60 C|AFYLI53 QN
rel ati on, and—thus—it—+ts—asstned—theftesotutton—havingthe4—x—3—aspect

ratio to 640 x 480, and the resolution having the 16 x 9 aspect ratio to

854 x 480. In addirfanabdve fabfe, §PRRiQAesBYHE sBhR siege, it is assuned
that AV data for 4 x 3 is displayed in an area of 200 x 150 and 20 AV data

for 16 x 9 is di splsopee innwhich 46ea9dV 8ata is systhestred withsa BixBInagrkup
Repr oducti on Vjewport .size Wpdow siz manyf act ur ed noge rkup AV_Mar kup
AV document \gﬁﬁ%mﬁg (pr? %’r‘B\éﬁd éﬁaH@P ygeon 2 '58,\4?(‘591'(89 XBde 640
X 480 640 x 4 Bws: #8%h Rl t kground
fat o Nodo Ba0 o (RAGWE, feh BBl madd QY Bibwn it ARG 72 el
PCT/ KR02/ 0197 AV Hek sputbegedwittb@ B8R XmadupbdocuméhDistdidplayé8andréeer mi ned

Enbedded by object  16X9 node 640 x 480 640 x 480 640 x 480 tag Background
640 x 430~ modinkeasisd megeeand in ageckawudgpade, as shown in (b) of FIG. 22,

the 16 x 9 AV data synthesized with the 16 x 9 markup document is

displayed in the background mode, and in a PIP mode, as shown in (c)
10 of FIG. 22, the 16 x 9 AV data synthesized with the 16 x 9 markup
document is displayed in the PIP mode.

Reproducing methods according to an aspect ratio according to a
yet still another embodiment of the present invention are largely
classified by a static method using a CSS and a dynamic method using

15 an APl fora DOM. When interactive contents are initially displayed in a
. scene, the interactive contents are displayed on a display through a
static method using a default style sheet in a presentation engine or a
CSS defined by a “link” tag and a “style” tag in a markup document.
However, when an aspect ratio is changed by a user’s input during
20 reproduction, the aspect ratio of an output screen can be dynamically
changed by adding an aspect ratio conversion function using a script
language to the markup document using the API for a DOM.
Hereinafter, a static method using @screen-display rule will be
described. Properties, such as viewport and window for a markup
25 document and viewport and window for AV data, respectively, are
defined in an improved @screen-display fule.
1. screen-display type

4 x 3N: This case indicates that a user sets a screen output to a 4
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PI P node 640 x 480 640 x 480 640 x 480 200 x 150 Enbedded determ ned 4 x
3 markup 4x3 Mode 640 x 480 854 x 480 640 x 480 by object docunent, tag 16
X 9 AV Bawlbgsosie 640 x 480 640 x 480 640 x 480 640 x 480PCuar2iode (P)
PI P node 640 x 480 854 x 480 640 x 480 200 x 150 Enbedded determ ned 16X9
node 640 x 480 854 x 480 640 x 480 by object tag Background 640 x 480 854
X 480 640 x 480 854 x 480 node PIP node 640 x 480 854 x 480 640 x 480 272
x 153 Enbedded determ ned 16 x 9 markup 4x3 node 640 x 480 640 x 480 640
X 480 by obj ect3 ndunalrsiape, ead thisstapavs Baedychomghape af A6 A¥datas80 640

480 640 x 480 640 x. 480 Pl P mode 640 Xx_ 480 .640 x. 480 640 .x 480 200 x 150
)Iénbedded d)éter''Pri"‘&‘kl)‘f(ci;‘| %S@%HBHN@‘@‘%S&%GE%W tgé(? %mdﬁeﬁé‘etéﬁc bj ect Xt ag
Background 854nfik48khftentioASCh&pthlsndge. 640 x 480 node PIP node 640 x 480

640 x 480 854 x 480 200 x 150 Enbedded determ ned 16 x 9 markup 4x3 node
640 x 480 854 x 48@ %30D: K aassErisetobjseogen dutpubtna 4 x 3dettedr boxoshrapeBackgr ound

854 x 480 840 x 450580 | AGPT SEDBAREPLEURLt Ko ‘559 REBGAI FPE0
determned 16 x 9 @ERdGWPYr QRIseF Sets &8creen output to a 16 x 9 wide shape
2. “video-placement” property
It designates a display mode of the AV scene. None, embedded,
pip-#, and background represent nothing displayed, embedded mode,
10  PIP mode, and background mode, respectively. An initial value is an
embedded mode. |
3. background-color property
It designates a background color of a scene formed of a single
color. A value is <color>, and an initial value may vary according to a
15  user agent (UA).
4. “document-viewport” property
It designates a trimming area of a markup document. A value is
<shape>, and an initial value is rect (0%, 100%, 100%, 0%). Here, the
value of the defined <shape> is rect(<top>,<right>,<bottom>,<left>).
20 5. “document-window” property
It designates an area of a window in which a markup document is
displayed on a scene of a display. A value is <shape>, and an initial
value is rect (0%, 100%, 100%, 0%).
6. “video-viewport” property
25 It designates a trimming area of the scene in which the AV scene
is synthesized with the markup document scene. A value is <shape>,
and an initial value is rect (0%, 100%, 100%, 0%).
7. “video-window” propgrty

It designates an area of a window in which AV data is displayed
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47 WO 03/ 036460 PCT/ KR02/01977 Background 854 x 480 854 x 480 854 x 480
854-x 480 node PIP node 854 x 480 854 x 480 854 x 480 272 x 153 1In the
above t abwe,03(0By66 ndi cates a pan & scan shape. A scene i nPaliKR020878 9 AV
data is synthesized with a 4 x 3 markup docunent based on the above table
is displayed on a display for 16 x 9 5 as follows: in an enbedded node, as
shown in (a) of FIG 22, the 16 x 9 AV data synthesized with a 16 x 9

mar kup docunent is dlsplayed in the enbedded node, and in a background
mode, as shownOf @ gagNesH 51311@’1322 A 'yalge 1% <shapery amst D sjtirlnvaiig sdef t h t he

16 x 9 markup (B)}ZUW ?)§O° ps Iayed in the background node, and in a PIP
node, as shown f/ 1 the 16 x 9 AV data synthesized with

the 16 x 9 markup AecaEemslel 6f di §ﬂ9le’vl‘,$ﬁéet mdrgadtlRdredng Beptygsh! anag
met hods according to an aspect ratio accordi ng to a vyet still another

enbodi ment of Prepeply &l @scriernedisplan rulecdesarigen aboypds esffollewdy a static

hod hod
Mteractive contenta SPEub s sieh Saeasiited” shBegs,aoBondng bl Bt i ve
contents are dbapbAERNBhaindisabRd i EORBRoduCg Hpbarats NaHd YsEasa

def aul t style sheet in a presentation engine or a S defined by a "link"
tag and a "stybpe' guaagnteadathahr&lspededen@ﬁp ayeelmaa\ﬂee mamgfachmenw@mts. ratio
i s changed by i nput durln |on t he aspect, ratio of an
out put | Scr eon CHIFDIIREARCINIE WaRS i5eRRPYa it 56Rn 55 BB WisaERo

conversi on fU“G‘S*SOQhé{ﬂU% adetl i a H%?Hh’&%chﬁlehhe TR Kofowipgus tusi ng
the API for a DOM Hereinafter, a static nethed using @creen-display rule

will be d@scrstykedshe}éftamardefmslt style bheat ins@lpdiin aandsamadowem)meawrthr kup
25 docunent and vie ndow fqr AV dat res ectiv re defi ned
o e reeswanten JatAY Agfeand a BriaehdarUBeR SRS SlarRge T &

i ndi 460
o 09 gig‘;sfnéﬁﬁﬁm aré'ffeutsdared 7104 98X QiR \F’é%ués b <Rapes Ued3h

the above example are based on the above-mentioned @ (conversion

between the resolution of 720 x 480 having a 16 x 9 pixel aspect ratio

15 and the resolution of 720 x 480 having a 4 x 3 pixel aspect ratio).

@screen-display 4x3N

{
background-color : #000000
document-viewport : (0px,629px,479px,90px)
document-window : (Opx,719px,479px,0px)
video-viewport : (Opx,719px,479px,0px)
video-window : (Opx,719px,479px,0px)

} ,

@screen-display 4x3L

{
background-color : #000000
document-viewport : (0px,719px,479px,0px)
document-window : (60px,719px,419px,0px)
video-viewport : (Opx,719px,479px,0px)
video-window : (60px,719px,419px,0px)

}

@screen-display 4x3P

{
background-color : #000000
document-viewport : (Opx,629px,479px,90px)
document-window : (Opx,719px,479px,0px)
video-viewport : (0px,629px,479px,90px)
video-window : (Opx,719px,479px,0px)
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x 3 normal shape, and this shape is a reduction shape of 16 x 9 AV data in
whi ch distortion in which a scene seens to be slimdoes not occur, unlike
a conventworialod¢ier mal shape. 4 x 3L: If a user sets a scr ®ENKRIpW77to a 4
x 3 letter box shape 5 4 x 3P: If a user sets a screen output to a 4 x 3

pan & scan shape 16 x 9W |f a user sets a screen output to a 16 x 9 wde
shape 2. "video-placenent" property It designates a display node of the AV

scene. None, —enbedded—pip-#—andbackground represent nothing displayed,
enbedded node g and background node, respectively. An ijnitial
i ’a"'a"'%mgdg%s background-col or property It designaties a

value is an %-rﬁ
background cp Bac%ro@nds&%’ﬂe#ofo@édﬁed of a single color. A value is <dolor>,

and an initial y H@ntmwpy@r(yp@qg,,g(rggmp;oo a 15 user agent (UA). 4.
"docunent - vi ewp@ddumemiviawt: ;opi(hg;gaygg,;aa,g,@s a trimmng area of a markup
docunent. A yal udeolvewpsis N@RErtOpmedTdpetpx) Ni tial value is rect (0% 100%
100% 0% . Her eyiddohvéndowakQpe 7 tepx dTepx,defi ned <shape> is rect(<top>, <r|i ght>,
<bottonmp, <lgft>). 20 5. "docunent-w ndow' property It designates an area
of a w ndow is _displayed on a scene of 3

HA—whi-ch—a mar kup-docuent
di splay. A val ue Sinee mas@mt siiite sleetnist differently sal inseadt teRrodCingo v,

100% 09%. 6.4 V, t nat s a tr| area of
the scene in é ﬁ%h é%@gée%aerﬁ{o?%é %H%E’é é%ogg\&éqg HE%umant
scene. A val U\Qant% <sthee preferibll, aRe imarirfatiurerl makés ahe@ddl(l&%l é@@%h 100%
0% . 7. "video-wi ndow' property It designates an area of a w ndow I n which

AV data is dil§glmadyp dmm@%%@epcﬂnﬁmmmaocmems@um theé a
di spl d tial % 10Q% 100%
005" an e Rarl Used TR PBanEB oGl o HleRiydy iiStopdd dgnat | 10"

an aspect ratio set by the user. The following example shows how the

manufacturer makes the CSS in the markup document so that AV data
for 16 x 9 and a markup document for 4 x 3 can be effectively displayed
in a “background mode”. The CSS may be made using a “style” tag, as

10 shown the following example, and may be used through external
reference using a “link” tag.

<IDOCTYPE html PUBLIC “+//DVD//DTD XHTML DVD-HTML 1.0/EN”
"hitp:/Mmww.dvdforum.org/enav/dtd/dvdhtmI-1-0.dtd">

<html>
<head>
<title>Example of aspect ratio change<ftitie>
<style type="text/css">

@screen-display 4x3N
{
video-placement : background
background-color : #000000
document-viewport : (0px,719px,479px,0px)
document-window : (Opx,719px,479px,0px)
video-viewport : (Opx,629px,479px,90px) // If the entire area is selected using a
viewport area, AV data displayed as a background seems to be slim. Thus, in order to
solve this problem, the manufacturer just selects pan & scan. A selection area may be
varied by the manufacturer.
video-window : (Opx,719px,479px,0px)
}

@screen-display 4x3L

{
video-placement : background
background-color : #000000
document-viewport : (Opx,719px,479px,0px)
document-window : (60px,719px,419px,0px)
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property of @creen-display rule described above is as follows. 5 A default
styl e sheet has different shapes depending on a presentation engine
i nst al | edwDr3@3a4epr oduci ng apparatus, and it cannot be graerTaResw7That a
scene is displayed as the manufacturer wants. \Wen the manufacturer wants
to display the scene as one wi shes, a CSS should be added to a markup
document. The followi ng default 10 style sheet is a default style sheet
installed in & Dr esenta af Lon nnnl ne Wit h an nscllnrhf on—that AV _data and a
mar kup document st or §fOT dB §V pX4 ﬁLare manufactured in a 16 [x 9
si ze.. Val ues pf <s apé§ J%eg P xanpl e are based on the
above- nenti oned (r# (conversion betmeen the resolution of 720 x 480 |havi ng
a 16 x 9 pixe|l aspggtreérddidphylsrand the resolution of 720 x 480 having a 4 x
3 pixel aspect ratfo). @creen-display 4x3N { background-color : #0Q0000
docunent - vi ewport: (@s,phepant 45Raro@px) docunent - wi ndow :
(Opx, 719px, 479px, Opxhackyrowhd@olor :#APAIOD: ( Opx, 719px, 479px, Opx) Vi deo- Wi ndow
( Opx, 719px, 479px, thym}mwgﬁmnéémxdﬂ&pMé%mﬁng { backgr ound- col or :

#000000 document - vi ¢9&H0 ?'tt'W' x(omyﬁﬁxmpﬂp docunent - wi ndow :
(60px, 719px, 419p e°~V pX%OeMArfmﬁowgﬁxcwyhe right
vi deo- wi ndow [: e?f ' @creen-di spl ay 4x3P

backgr ound- cql or : %66’ ort: (Opx, 629px, 479px, 90px)
docunent - wi ndow : (q)x 719px 479px q)x) vi deo- vi ewport :

(Opx, 629px, 479pX, 9@Reten-display 16x0W
{

video-placement ; background

background-color ; #000000

document-viewport : (0px,719px,479px,0px)

document-window : (0px,629px,479px,90px) // In order to prevent a markup
document from distorting, a window area is reduced.

video-viewport : (Opx,719px,479px,0px)

video-window : (Opx,719px,479px,0px)

}

</style>
</head>
<body id="bodyNode">
</b ody> .........................................................
</html>

As above, the static method for displaying interactive contents
according to a screen aspect ratio using the default style sheet or the
CSS attached to the document by the manufacturer has been described.

5 Hereinafter, a dynamic method using an object source code of the API
for the DOM will be described. The value of the object source code can
be referred to using a script language in the markup document.

The following object source code is wused to bind
“ScreenDisplayProperties” in root elements (i.e., <frameset> and <html>)

10  of the uppermost level.

Interface ScreenDisplayProperties {
attribute ScreenDisplayRule screenDisplayinfo;

I
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vi deo-w ndow : (Opx, 719px, 479px, Opx) 50 WO 03/ 036460 PCT/ KRO2/ 01977
@creen-di splay 16x9W{ background-col or : #000000 docunent-vi ewport

( Opx, 719pwpH3@podsOpx) docunent - wi ndow : ( Qox, 719px, 479px POFAYR02/01977

vi deo-vi ewport : (Opx, 719px, 479px, Opx) vi deo-w ndow :

(Opx, 719px, 479px, Opx) } Since the default style sheet is differently set in
each reproduci ng apparatus, a scene cannot be usually displayed as the
manufacturer wants. Thus, preferably, the manufacturer nmakes an additi onal
CSS in the markup mrfbﬁnremlalsalaya’cwlea acssonoected tdompteiemsents hat
the 5 AV data d th

b f | i spl d t
an aspect ratl% g\ylpt%%ct Eﬁgﬁgglaai?%%ﬁg E%RDVE %HS" S%H%Q even a
manuf act ur er ”Bé;eﬁefbhﬁdc;% uﬂnéhé BBfisUla Nh %tmng\@yg&hﬁ]erﬁor 16 x

9 and a markup docunment for 4 X 3 can be effectively displ d 1na
"background rmde" Theedefistionyame prapertysoignairitetfgte defiadionadariguageown t he
fol |l ow ng and be used through external reference using a
"link" tag. I ?ﬁaﬁ OYsBLI C "-I/DVD//DTD XHTM. DVD- HTM. |. O / EN

“http:// ww. dVigf @ehfiten 9/ enav

<titl e>Exanpl an@ﬁamorsaﬁymlechanged ti t I e> <style type="text/css"p
@creen-di splgy 4x3N { video-placenent : background background-color :
#000000 docujrenteadaoniyvgitobite  §nSigmedAbonh X sctaedPispl@pwdde; docunment - wi ndow :
(Opx, 719px, 47Ppx, Opx) attribute unsigned short videoPlacement;

attribute DOMString colorBackground;
attribute DOMString documentviewport;
attribute DOMString documentwindow;
attribute DOMString videoviewport;
attribute DOMSTtring videowindow;

h

Attributes

screenDisplayMode: An aspect ratio of an output scene set by a user
const unsigned short SCREEN_DISPLAY_MODE_4X3NORMAL =0;
const unsigned short SCREEN_DISPLAY_MODE_4X3LETTERBOX =1;
const unsigned short SCREEN_DISPLAY_MODE_4X3PAN&SCAN =2;
const unsigned short SCREEN_DISPLAY_MODE_16X9WIDE = 3;

videoPlacement: It designates a display mode of a DVD-video
const unsigned short VIDEO_PLACEMENT_NONE =0;
const unsigned short VIDEO_PLACEMENT_EMBEDDED =1;
const unsigned short VIDEO_PLACEMENT_BACKGROUND =2;
const unsigned short VIDEO_PLACEMENT_PIP = 3;

colorBackground: It has the value of <color> as a background color of a DVD-video
scene.

documentviewport: It has the value of <shape> as a trimming area of a markup
document.

documentwindow: It has the value of <shape> as a window area on a display to
which the trimmed markup document is to be mapped.

videoviewport: It has the value of <shape> as a trimming area of the DVD-video.

videowindow: It has the value of <shape> as a window area on a display to which
the trimmed DVD-video is to be mapped. However, when videoPlacement is in an

embedded mode, the window area is restricted by "width" and "height” defined by an

<object> tag in the markup document.
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vi deo-viewport : (Opx, 629px, 479px, 90px) // If the entire area is selected
using a viewport area, AV data displayed as a background seens to be slim
Thus, in wodan3d4e0 sol ve this problem the manufacturer jeReT/IRRALYS pan &
scan. A selection area nmay be varied by the nmanufacturer. video-w ndow :
(Opx, 719px, 479px, Opx) } @creen-display 4x3L { video-pl acenent

background background-col or : #000000 docunent-vi ewport:
(Cpx,719px,479px,cpx% docunent -wi ndow : 60 x, 719 x,419 x,0 x 51 WO

03/ 036460 PCT/ KRO2/ 1 APovermestiqnashgyramic @sfinitian ysingrthexokigsh source

i deo- pl acenert! DEARI e PORE B Rlomént it &S B Byl a8 eEse 0 evpor
 (Opx, 719px, %ﬁ%pméﬁkmgg déeamemnt a9l BEGWN: il @A, TAIRMING78RAMEIRX) The

vi deo-vi ewport: (Opx, 629px, 479px, 90px) // An area fornmed by cutting the
right and | eféxampliesisomapieDbyi iheomantifactures dive epssideting eevant manaling

, , - di spl 16X9W i, deo- pl .
batkar ound S baesTaURCLUFHre SERo5aBn Cometniah e Ats for 68 e,
(Opx, 719px, 47 9Py Rebof osid e t mEtkEO Wocurh ERK 8 I8¢ BPWhRAPXle /tb ba or der

to prevent a markup docunment fromdistorting, a window area 1s reduced.
displayed in an embedded mode.

<?xml version ="1.0" encoding="UTF-8"?>
<IDOCTYPE html PUBLIC “~//DVD//DTD XHTML DVD-HTML 1.0/EN”
"hitp:/mww.dvdforum.org/envideo/dtd/dvdhtml-1-0.dtd">
<html>
<head>

<title>Example of aspect ratio change<fitle>

<script type="text/javascript">

<

function eventHandler(evt)

{

var vdi;

if (evt.index == SCREEN_DISPLAY_MODE_CHANGE && (evt.param1 == 0))
{// param1 == 0 : 4x3N
vdi = document.documentElement.ScreenDisplayinfo;
vdi.videoPlacement = 1;
vdi.colorBackground = "black”; .
vdi.documentviewport = "(0px,629px,479px,90px)"; // An area formed by
cutting right and left sides of a markup document is selected. In this case, it is most
preferable that the selected area is consistent with a “hot area”.
vdi.documentwindow = "(0px,719px,479px,0px)";
vdi.videoviewport = "(0px,719px,479px,0px)"
// In an embedded state, vdi.videowindow is determined by "width" and
"height” of an <object> tag in the markup document, and thus the manufacture sets the
size of the window of the “object” tag so that the DVD-video is displayed in a 16 x 9 size.

}

if (evt.index == SCREEN_DISPLAY_MODE_CHANGE && (evt.param1 == 1))
{// param1 == 1 : 4x3L
vdi = document.documentElement.ScreenDisplayinfo;
vdi.videoPlacement = 1;
vdi.colorBackground = "black”;
vdi.documentviewport = "(0px,629px,479px,90px)";
vdi.documentwindow = "(0px,719px,479px,0px)";
vdi.videoviewport = "(0px,719px,479px,0px)" // Even though the entire
DVD-video picture is selected, in a 4 x 3 letter box mode, it seems that “Matte” is added to
the upper and lower portions of a scene.

if (evtindex == SCREEN_DISPLAY_MODE_CHANGE && (evt.param1 == 2))
{/ param1 == 2 ; 4x3P
vdi = document.documentElement.ScreenDisplayinfo;
vdi.videoPlacement = 1;
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vi deo-vi ewport: (Opx, 719px, 479px, Opx) vi deo-w ndow : (Opx, 719px, 479px, Opx)
} </style> </head> <body id="bodyNode">

......... WO.03/036460 . . . . ... ... .. PCT/IKR02/01977. .

</ body> </ htm > As above, the static nethod for displaying interactive
contents according to a screen aspect ratio using the default style sheet
or the CSS attached to the docunent by the manufacturer has been
described. 5 Hereinafter a dynam c nethod using an object source cade of
the APl for |the DO\/IdeIQO'%%a"h@%'}deHCK The v7al ue of the object sourde code

can be referfred to usfd Cﬁmgq :?n e ‘;‘g;'? ?9%’)markup docunent. The
foll ow ng objject sour ISe( e | a rties” in
root el enents {iin nghtgéﬂ {gort- %x id re\% /(TD E}D{, g %/Eﬂg‘%)deq Yevel .

I nterface Scrleen pert les attribute cr een spI ayRul e

screenDi spl ayll nf o; 2 V\D 03/ 036460 PCT/ KR02/ 01977 Here,

" ScreenDi spl gy Pr operif (e fde#-LS CREEN DISFILAY MODR ICHANSEESE: Gevfarain RS 5P

docunent, and the vglitparani1 £-Scrieeavidi spl ayProperties” can be referred to

using a scrigt | anguagsi= dpctimentaacumeptEtbrenh®meenDisplagnidef i ni ti on and

property of an interfadeidéePlagemanbnil anguage 5 (1DL) are as follows| IDL

Definition Interface sévce&mcgq.ww P'éCK ‘ readonly attribute unsigned short
1 PX,

screenDi spl ayMode; % l‘(ﬁ'Ygf’ P’%47\9P acement; attriblte
DOVBt ri ng collor Backgr cumentyip %? 0B cument vi ewpor t ;
vdi.videoviewport =

}

-—
</script>

<script type="text/javascript">
<

function setupEventHandler()

/l eventHandler is registered to bodyNode and Interactive Contents
// SCREEN_DISPLAY_MODE_CHANGE == 500
bodyNode.addEventListener("dvdvideo",eventHandler,true);
dvdVideo.Subscribe ToEvent(SCREEN_DISPLAY_MODE_CHANGE true);}
—_—
</script>
</head>

<body id="bodyNode" onload="setupEventHandler()">
</bod y> .............................................................
</html>

The markup document is displayed in a scene through initial static

definition, and then due to the occurrence of an event according to a

user's aspect ratio conversion key (or button) input,

5 “vdi.screenDisplayMode” information is read, thereby reconstituting the

aspect ratio of the scene using a script language included in the above
markup document.

FIG. 23 shows a flowchart of another preferred embodiment of a

reproducing method according to the present invention. Referring to

10 FIG. 23, by using the above-mentioned static and dynamic definitions,
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attribute DOVString docunentw ndow, attribute DOVString videovi ewport;
attribute DOVString videow ndow, Attributes screenD splayMde: An aspect
rati o of WO ooM0sq@etE scene set by a user const unsigned shect/KKRBEN DI SPLAY
MODE_4X3NORMAL = 0; const unsigned short SCREEN DI SPLAY MODE 4X3LETTERBOX
= 1; const unsigned short SCREEN DI SPLAY MODE_4X3PAN&SCAN = 2; const

unsi gned short SCREEN DI SPLAY_ MODE_16X9W DE = 3; vi deoPl acenment: It
designates a a DVD-videp  const unsjgned short

f
VI DEO PLACEME N’Eﬂ%ugo g&lﬁﬁﬁ%‘t SCRNG hEPPiaVEc aceesEoPINEERERENENEEBDED =1;

const unsi gne t W&J short
VI DEO- PLACEI\/E%‘?‘%FE?ég ram:%%%r qB:'Egﬁgr ound: h‘%tﬁ%@es u%aheg Jé!égfsger% as a
background colinrthefreprodbing aisparateener hed@@‘eénnﬁw@\mwbe chénges evbe val ue

of <shape> aségﬁtrl i n area of a markup docunment. documentw ndow. It has
t he val ue of ﬁﬁe9%§ HCliedBieugead BSES R aVWaldes \#fi viewpes epd mred

k d t -
o & T g inkdw gt s FRARE nokuMent LRI Ay datd B8, HEIE ke 5P
<shape> as a wgandbw apsedoro @& texpIndarkup ddtupentt 8¢ it fis mﬁbslavaryu,ﬁﬁo isto

be napped. However, when videoPlacenent is in an enbedded node, the w ndow
area i s restricheBgedyn anex Markyp doReMEAt " defi ned by an <object> tag in

e ST g A TN e ™
i npl enent ed byagp&d' irdfion, 2t8Y8Eoh N Carntiedidbs du'f';ﬁ.;t”ﬁﬁéé%d‘}’ogé’ﬁeiﬂt th@s shown

in the followi ng exanple. The exanmpl e i s made t he manuf acturer by
consi deri 1§ eveprodusingl Bpgarmtas coritiengcreen uvede sseistme(tlne rusero derejea si on of

AV 9262 101 T8ide S0l rain i SeBbu b RgAL % SORITAL: £ €5 ot
box or 4 x 3 pan & scan, and 16 x 9 wide mode, which can be displayed
without scene distortion.

In this case, even though a display is set to a 4 x 3 size, in an

15 embedded mode or PIP mode, the AV decoder 2 does not output an AV
stream in a letter box or pan & scan shape but outputs an AV stream for
16 x 9, as if the display is set to a 16 x 9 size, without conversion. This
is because the AV stream is generally encoded in the 16 x 9 size in the
DVD reproducing apparatus.

20 In step 2302, a default style sheet in the presentation engine 3 is
selected based on the set screen mode, and properties such as
document viewport, document window, video viewport, and video window,
which are defined in the corresponding default style sheet, are
determined.

25 The presentation engine 3 interprets the markup document read
by the reading unit 1 and checks a style sheet linked to or embedded in
the markup document. In step 2303, if there is no style sheet provided
by the manufacturer in the markup document, the presentation engine 3
outputs the markup document to a scene, using the properties such as

30 document viewport, document window, video viewport, and video window,

which are defined in the default style sheet selected based on the set
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<?xm version =1.0" encodi ng="UTF-8"7?> <IDOCTYPE html PUBLIC "-//DVDI/DTD
XHTML DVD- HTM. 1. Ol / EN'

"http: /| via.odest46r um or g/ envi deo/ dt d/ dvdht m - 1- 0. dtd"> <RCEKR0ZIoewd>

<titl e>Exanpl e of aspect ratio change</title> <script type=
"text/javascript"> <- function eventHandler(evt) { var vdi; if (evt.index
== SCREEN _DI SPLAY DI SPLAY- MODE- CHANGE && (evt.param 0)) { // paranl ==

: 4x3N vdi = docunent. docunent El enent. ScreenDi spl ayl nf o;

vdi . vi deoPl acesgraenmade,\and i dnejieBsck ghideisheet P@N&é@' by \lae reriufaeiven ewpor t

Sides of a nar RubeuBBiErRos-terl 4t BiesHih Shanls il i <
preferabl e t hagoddifertbesé %@eﬁé,e@sihg gﬁ@g@(@ﬁ@é sUkhh Bsdodiphertividwport,

vdi . docunment wi ndow = " (Opx, 719pXx, 47 , vdi.videovi ewport =
" (0px, 719px, 478psyrognt) window,n vidkece nigwiordt, @ndt ¥ideed windewowdcedesiing sto

det ! d "w dt h" "hei,ght " A . bj .' k
o erm = Edeeb oy, R o8hnd BT s PBid s Bt P
"object” tag so thap, §t%|§2@@5@ KiigleRtdriink Wh%&f%féﬁl th8 &s%réeﬁ'] fnddeshédording | f

b g
(evt.index == SCREEN _Di SPLAY DI SPLAY- MODE- GE (evt.param ==71)) {fl
param == 1 : 4t03h usel’s asphat uatomtodvensiemkdy @mbutioB) reamdniggd. ayhstep

Ve Sosemente i F e FeehangoR o S5 an i hevhseradbeermsaninion -
(00 TS TR gl ORSMAS nac BBS AR AP ||
box node, 1t semwersibatevVeNBNSPECT_RATED_CHBIANGE, executes a script caused
by the event, interprets a screen display property variable corresponding
to the changed screen mode using ScreenDisplayProperties in the
presentation engine 3, changes a screen output state of the markup
document based on the interpreted information, and outputs a new
15  markup document to the scene. In step 2306, if the screén mode is not
changed in step 2304, it is determined whether the output of the markup
document is terminated, and the output of the markup document is
terminated.
The above recording and reproducing methods can be
20 implemented with a computer program. Program codes and code
segments of the computer program can be easily made by a computer
programmer skilled in the art. Also, the above program is stored in
information storage media (computer readable media), read and
executed by the computer, thereby performing a method for recording
25 and reproducing a markup document and AV data. The information
storage media include magnetic recording media, optical recording

media, and carrier waves.

Industrial Applicability

30 As described above, according to the present invention, an

information storage medium including AV data and a markup document
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t he upper and | ower portions of a scene. } if (evt.index == SCREEN DI SPLAY
MODE CHANGE && (evt.param == 2)) {fl param == 2: 4x3P vdi =
docunent .wowmanedabEl enment . Scr eenDi spl ayl nfo;  vdi. vi deoPl a®emaR02/0197754 WO
03/ 036460 PCT/ KR02/01977 vdi. col or Background = "bl ack";
vdi . docunent vi ewport = "(Opx, 629px, 479px, 90px) "; vdi.docunentw ndow =

"( Opx, 719px 479px, Opx)"; vdi . vi deovi ewport = " (Opx, 629px, 479px, 90px) "

Part of a'scene forngd cutting, right and | eft sides.of the DVD-vi deo
picture will 58 that gg?egy data; Fnaeﬂlhﬁ %W(ﬂ HocgmepkrearpPspdigplayed in
DI SPLAY- MODE- glé%% : . == e vdi =
docunent . docunent Wr%g?]ﬁﬁéhrl@%?] s"SﬁébFé M‘es?)%hg d%otﬁy%%rgéﬁﬁvasgeft_
vd| col or Backgatmu(lsbreeﬁ brbtick "a resusidirdp mstesed, va ¢Wdhcrn method, and a

"(Opx, 719px, 479px, Opx) "; vdi .docunentw ndow = X, 719px 479px Qpx) "
vdi . vi deovi ewfRRIOJECIGCRRDAT S thﬁ"@fﬁ( ayex provided. % sgichptibe uwmqn

e L) SUARS, Ko R o YRR L8 e R e
500 bOdyN@étfbrdiﬂ@EaAﬁﬂf réﬂaﬂﬂg(a%iéﬁéﬂu‘é%amﬁ‘ééﬁrm #orbbY&iteduce N
dvd\/ deo. Subscri beToEvent (SCREEN_DI SPLAY MODE _CHANGE, true);} </script
</ head> the markup document scene using the window and V|ewport properties,
thereby sparing an available memory space and providing a special
function such as scroll. In addition, part of the AV scene can be
10  increased or reduced using the property video-viewport, and interactive
contents manufactured at one fixed screen ratio can be changed into
various screen ratios, using the viewport and window properties for
interactive contents.
According to the present invention, when the interactive contents
15 manufactured at the fixed screen ratio are reproduced by the
reproducing apparatus using the markup language, the interactive
contents can be effectively displayed without a portion from which
important information is subtracted, regardless of the screen ratio of the
display, thereby simplifying an authoring process, avoiding contents
20 overlapping and more effectively using a disc space.
In addition, the AV data and the markup document manufactured
at the fixed aspect ratio can be effectively displayed on the display
having various aspect ratios through a static method using a CSS
related to an aspect ratio and a dynamic method using a script language
25 in the markup document using an API for a DOM. Thus, the user can
enjoy a display state the closest to manufacturer’s intention, and the
manufacturer can more effectively use the storage medium by avoiding
interactive contents overlapping.
While this invention has been particularly shown and described
30  with reference to preferred embodiments thereof, it will be understood by

those skilled in the art that various changes in form and details may be
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<body i d="bodyNode" onl oad="set upEvent Handl er Q' >

</ body> <Wbtoksesdine markup document is displayed in a scemeTtHRoQOgHTi ni ti al
static definition, and then due to the occurrence of an event according to
a user's aspect ratio conversion key (or button) input, 5 "vdi.

screenDi spl ayMode" information is read, thereby reconstituting the aspect

ratio of the scene using a script Language included in the above markup
docunent . FI G madedheigin withpalderartingfirain dhe spirip ped scppa A iR divesieNof a

reproduci ng net had..aceprdi n 0 ent invention. Referring to 10
FIG 23, by us?%geﬁwgg§5g3%gW§ﬂy#%ﬁg%h§‘atic and dynam c definitions, 55
WO 03/ 036460 PCT/ KR02/01977 the markup docunment scene is displayed
according to a screen node (aspect ratio, resolution, and video out put

met hod) set by the user or set in the reproducing apparatus. The screen
node can be changed even during reproduction through a user's input.

Val ues of viewport and 5 wi ndow of the markup docunent and the AV data
applied in this case can be applied to a next markup docunent as it is if
these are not changed in a next markup docunent. In step 2301, the
presentation engine 3 reads the screen node (aspect ration, resolution,
and video output nethod) set in the 10 reproduci ng apparatus or the screen
node set by the user: Here, a video output nethod neans that a 16 x 9 video
is output in a4 x 3 letter box or 4 x 3 pan & scan, and 16 x 9 w de node,
whi ch can be displayed w thout scene distortion. In this case, even though
a display is set to a 4 x 3 size, in an 15 enbedded node or PIP node, the
AV decoder 2 does not output an AV streamin a letter box or pan & scan
shape but outputs an AV streamfor 16 x 9, as if the display is set to a
16 x 9 size, without conversion. This is because the AV streamis
generally encoded in the 16 x 9 size in the DVD reproduci ng appar at us.
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20 In step 2302, a default style sheet in the presentation engine 3 is
sel ected based on the set screen node, and properties such as docunent

vi ewport ,womss@nt w ndow, video viewport, and video w nd@@I/KRoioctT7ar e
defined in the corresponding default style sheet, are determ ned. 25 The
presentation engine 3 interprets the markup docunment read by the reading
unit 1 and checks a style sheet linked to or enbedded in the markup
docunent. In step 2303, if there is no style sheet provided by the
manuf act urer WO Sgocunment, the presentation engine 3 outputs the
mar kup docunent to S " r 1 as 30 docunent

Vi ewport, docunent‘ﬁﬁnggﬂﬁm%l é@ﬂJ%QG%%HﬁgaghgE§W®§%PﬁindomA whi ch are
defined in the def AN Hatd Wchidiipatidivedtatapd Wdsedatn the set 56 WO

03/ 036460 PCT/ KR02/01977 screen node, and if there is a style sheet

provi ded by the narfumgetun decumentt ABdnar kup docunent, the presentation

engi ne 3 odtputs t rk o] . . j erties
such as dogumant v%gﬁggrﬁyﬁ%e&gsc'ﬁm&wm&ﬁ c%:égﬂge%#@%gﬁi Ié%gﬁw i deo

wi ndow, accor @jisilay trdcEHer aRptalirihaarkupi ddtuieht éeéh@eBtdifed flem
correspondi ng style sheet. In step 2304, 1t is determ ned whether the
screen node ad@mfrkgp dosuamentand anAy scene gbtainedfrper icoAVideya (or but t on)
i s changed. IQ St % 2305, if the screen node is changed by the user, the
presentation %%t?' E 3 inforns the correspondi ng mar kup docunent of an
aspect ratio 10 conversion event ASPECT RATI O CHANGE, executes a script
caused by the event, interprets a screen display property variable
correspontidng to the chanmediwe oéekaimudavheseimgthscisplapmlesyiPcloperties in

the presentation engi,ne 3, 6 change sGgreen out put state of the markup
docunent base@%ﬁ"‘gﬁgd?ﬁif@?qﬁ @t‘é‘g'oﬁﬁﬁﬁr SCERS '%ﬁm%ﬁdggt'g a&'ﬁ%?i/ '?LE‘J'E mar kup
docunent to t i n node is not changed in
step 2304, ittanﬁ%e ekr(Lrl#l5 gggﬁr\ﬁvﬁgt er t?ﬁed %Bé%&g "the markup docunent is
term nated, and the output of the markup docunment is. term nated. The above
recordi ng and repraoducing nmethods_can be 20 ,in*%I enented with a cor’g)ut er
program Program codes Heymegin of claim 1, wherein the display modes include

15  picture in picture (PIP) mode in which the AV scene is overlapped on the

markup document scene.

4.  The medium of claim 1, wherein the display modes include a
background mode in which the AV scene and the markup document

. 20 scene are overlapped on each other and displayed.

5.  The medium of claim 4, wherein the display modes include a
background mode in which the markup document scene is overlapped

on the AV scene and displayed.

25
6. The medium of claim 1, wherein the scene synthesis
information includes a style sheet linked to or embedded in the markup
document.
30 7.  The medium of claim 1, wherein the scene synthesis
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segnents of the conputer program can be easily nade by a conputer
programmer skilled in the art. Also, the above programis stored in

i nf or mat iwo 0sMsddege nedi a (conputer readabl e nedia), readPamkRoexerated by
the conputer, thereby perform ng a nethod for recording 25 and reproduci ng
a mar kup docunent and AV data. The information storage nedia include
magneti c recording nedi a, optical recording nedia, and carrier waves.

| ndustrial Applicability 30 As described abov accordi g&to t he present

i nventi on, an Iy wmﬁmin&wd@osoa ﬁ@'@%ﬁ?%ﬁﬂ?ﬁdnmeﬁ@amp CHmaR, andad kup
docunent e AV data and the
mar kup docume can %5@&:}8%% Qr]rgc%rgeq gﬁtshte\r/]vgi/ksttagn an interactive node

in response to resolution and aspect ratio (screen ratio), a recording
met hod, a reproduci ng net hod, and a re r oduci ng ap arat us therefor are
provi ded. As such, Bhe J@@rm@@'H”BOféHFW awhereindhe nedudes dispigyher, a

ranufactur o cy .LOE%S@%@P?’e'BfP?@%ﬂhigmﬁé?ﬁa{ag%i%F#@%é‘ggﬁﬁ%ierf?f‘stﬁég‘“{ ne

w ndow and Vi edggHd. properties, thereby sparing an avail able nenory space
and providing a special function such as scroll. In addition, part of the
AV scene can be 10 increased or reduced using the property video-viewport,

and interactive cogten nuf act.ur ed ne .fi Le ratiq can be
Changod 1 nto vart ods sEne b s By RerRin Sy Tk phEsS 2
properties forawv fHrematd iaY8a Cd&‘i%ﬂi ton MehatidHY férodbg%n@hﬁ edH drB¥eft i on,
when t he |nteract|ve contents manuf actured at the Tixed screen ratio
ar e repr odicedingyeadecand egriuseia degjrappartianes theiAgscenre.mar kup | anguage, the
interactive contents can be effectively displayed without a portion from
which inportant information is subtracted, regardless of the screen ratio

of the display, th%ebh‘hé'rgé’élbiﬁnyéfgg '8 ah F&h'ﬂge@rs@ r QL dedy

contents 20 overl apping and nore ectively using a sc space. In
addi tion, the Batkimbandodiariesignakiop infoomaton foredesdigmatingea baekgrobadf i xed
aspect ratio Cc?c?lorbgf t%fefAe\?tslc\eﬁley di spl ayed on the display
15
11. The medium of claim 8, wherein the CSS further includes
trimming area designation information for designating a trimming area of
a scene in which the AV scene is synthesized with the markup
document.
20
12. The medium of claim 8, wherein the CSS further includes
window designation information for designating a window in which a
scene where the AV scene is synthesized with the markup document is
displayed on the screen of a display.
25
13. The medium of claim 8, wherein the CSS further includes
screen display type information representing an aspect ratio of a scene

in which the AV scene is synthesized with the markup document scene.

30 14. The medium of claim 8, wherein the CSS further includes

window designation information of the AV scene for designating an area
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havi ng vari ous aspect ratios through a static nethod using a CSS rel ated
to an aspect ratio and a dynam c nethod using a script |anguage 25 in the
mar kup dowormmse4esi ng an APl for a DOM Thus, the user camCT&RP1€E7di spl ay
state the closest to manufacturer's intention, and the manufacturer can
nore effectively use the storage nedium by avoiding interactive contents
overl apping. Wiile this invention has been particularly shown and descri bed

30 with reference to, preferred enbodi ts thereof, it wil|l be understood
by those ski Iof GaVINGoW, I Which A Jim{ier AV SceRg IS CUSHIAY O (R GEREAPT s ay
be 58 WO 03/ %ﬂ@%lfp’ KRO2/ 01977 made therein wi thout departing fromthe
spirit and scope of the invention as defined by the appended clainms. 59 WO

03/ 036460 PCT/ KR02/01977 What is clained is: 1. An information storage

medi um conprising: , . AV_data jncludjng_audio data and video data; a markup
document; and 5 scéRe sUhf Resium ohelgimd: Wiereini the seesesyptesisne of at | east

two displgy mﬁﬁ?{ié’ﬁ fi-pRE Y] Qﬁrgbﬁgcp?‘%&@]zqéﬁéﬁf d\g%&%il%gggirom

t he mar kup docunent and an AV scene obtai'ned her. 10

2. The medi umcohtrolliagnthé, C8Bedred & grbgramh $¢0 eontraIles theTISBlen tAs ryEkedded
node in which the AV scene is enbedded in at |east part of the markup

docunent scen®f Hiriobiecti spl ayed. 3. The nmedium of claim1, wherein the
di spl ay nodes include a 15 picture in picture (PIP) node in which the AV
scene is overlapped on the markup docunent scene. 4. The nedium of claim

1, wherein the di spbay TRe@@diu bigRird 15D APEBSIAUAE prBsierty tadbied the AV

scene and the markup docunent 20 scene are overlapped on each other and
di spl ayedl10 5. inohederguppettyfvariabiea dor dasigeating e displpy ayodedistiendVude a

backgr ound m)gce:eri]en whi ch the mar kup document scene is overl apped

17. The medium of claim 16, wherein the property variables
further include a property variable for designating an area to increase

15  and reduce a desired portion of the AV scene.

18. The medium of .claim 16, wherein the property variables
further include a property variable for designating a background color of
the AV scene.

20

19.  The medium of claim 16, wherein the property variables
further include a property variable for designating a window in which a
scene where the AV scene is synthesized with the markup document is
displayed on the screen of the display.

25

20. The medium of claim 16, wherein the property variables
further include a property variable for designating a trimming area in
which a scene where the AV scene is synthesized with the markup
document is displayed on the screen of the display.

30

21.  The medium of claim 16, wherein the property variables
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on the AV scene and di splayed. 25 6. The nediumof claim1, wherein the
scene synthesis information includes a style sheet |inked to or enbedded
in the nawbuwp/iodd@decunment. 30 7. The medi um of claiml, whePerKRO1¥CENE
synthesis 60 WO 03/ 036460 PCT/KR02/01977 information includes a link tag
recorded in the markup docunent, and a cascading style sheet (CSS)
inserted inthe link tag. 8 The nmediumof claim7, wherein the CSS

i ncl udes di spl 5.mpde designation information for designating di spl ay
mode of the AVUHEBHRENE SHEESHLIshiRYNods SPResenling A FoRELI R0 R { her

i ncl udes an eagy! L atd | [ | ing an
area to 10 i naab TN InE A By hesi R Rk 109 R BBLEREN 18 e
medi um of cl ai seehe.wherein the CSS further includes background col or

designation information for designating a background color of the AV
scene. 15 11. The nmedium of claim8, wherein the CSS further includes

trimm ng argea desi gpati i i i | rngb area of a
scene in V\hﬁsch t he %% sggﬁﬁ@ﬁ@ﬂ(ﬁ%g{%ﬁm&?ﬁpwﬁ%ﬁ%d ' oél%nent. 20
12. The nedi unfupthetliacioud.a phaertynvariabl €56 tHesigheating rec lviskisy inwiishva
designation information for designating a window in which a scene where

the AV scene iSCefitnwhers giAM $¢ENhS HitheRizedwithetie markup dpsupert isn t he

screen of a dig . . U claim8, wherein the CSS further
i ncl udes scr e@'%b%&segfoiy&\%y%clglgﬁggﬁ{r?a%@fraly'repr esenting an aspect ratio of a

scene in which the AV scene is synthesized with the markup docunent scene.

30 14. The medium of claim8, wherein the CSS further includes
10 23. The medium of claim 1, further comprising reproduction

control information for the AV data, and the AV data is decoded as fhe

AV scene by referring to the reproduction control information.

24. The medium of claim 1, wherein the AV data and the
15  reproduction control information are recorded in a video directory, and
the markup document and the scene synthesis information are recorded

in an interactive directory.

25. An information storage medium comprising:
20 AV data including audio data and video data;
a markup document; and
scene synthesis information in which a markup document scene
obtained from the markup document is synthesized with an AV scene
obtained from the AV data without scene distortion corresponding the

25 change of a screen mode.

26. The medium of claim 25, wherein the screen synthesis
information is stored in a cascading style sheet (CSS) file linked to the
markup document using a link tag or embedded in the markup document

30 using a style tag.
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w ndow desi gnation information of the AV scene for designating an area 61
WO 03/ 036460 PCT/ KRO2/01977 of a window in which a trimmed AV scene is

di spl ayedwonspbmsscreen of the display. 15. The nedi um ofPCElkRmI07977Wher ei n
the scene synthesis 5 information further includes an object having
property variables for controlling the CSS and a program for controlling
the CSS on the basis of the object. 16. The nedium of claim15, wherein
the property varia varj abl es for designhating a

s 10 i nc).ude praopert
di spl ay node of thg AV ﬁ%% iung-pf Cglar\’g' é@eé‘mﬁ’f%‘ft 1SRN BYNthReiSei n t he
property vari B L gl Al fi 3 I ng an
area to incregﬁﬂg%ﬂ&ﬁr%gargg%%lg e@qér)égegr(r)etrer‘i %‘)‘%Hoa?biéﬁg Iﬁ@rgﬁlhg%ﬁ& The
medi um of cl aidesighatingeaai aspbet patapesft § seerieatih ewhichutihideAVi sedriedés a
property variable for desjgnating a background color of the AV scene. 20
19. The nedi uiYdthesizadwits theymarkup doremenbaeanss displaumnede designakon i ncl ude

i _ Y : : ; ; R
Schne s Sonc nERNELSTToreighaing e el ifld & 8 R stepS bR JARE ., ce.
of the displ ayolaSde¥igndtith meeimkaticdf for| dbisignfingnb &=ekgrduiRl eslepef the

variables further include a property variable for designating a trinmm ng
area in whi ci8CaNScHHBMiRE: @8ed Hiesignaiiesanigforanatipnt at & frraming mreaef rear kup

docunent is di r t Lspl ay: .30 21 The nmedi ym of
claim 16, wherSERENR P AV SEFRef sbMReSzsl B iR rtku ARRGePb 1077
further incl udeepeswing@owduesigaktiowdafdrritieAcri B8sigRaBsges twindboirPf a
scene in which the AV scene is synthesized with the nmarkup docunent
10 which the synthesized scene is displayed on a screen of a display, and
AV trimming area designation information for designating an area to

increase and reduce a desired portion of the AV scene.

28. The medium of claim 27, wherein the display mode
15  designation information indicates at least one of an embedded mode in
which at least the AV scene is embedded in at least part of the markup
document scene, a picture in picture (PIP) mode in which the AV scene
is overlapped on the markup document scene, and a background mode
in which the markup document sbene is overlapped on the AV scene.
20
29. The medium of claim 28, wherein the scene synthesis
information is set so that in the embedded mode of the interactive mode
or PIP mode, when the AV data having a first aspect ratio is displayed on
a display having a second aspect ratio having a resolution lower than
25  that of the first aspect ratio, the AV data is output at the first aspect ratio,
and in the background mode of the interactive mode or video mode, the

AV data is output in a pan & scan or letterbox shape.

30. The medium of claim 27, wherein in the markup document,
30 contents which should be displayed, are recorded in a maximum area

shown regardless of an aspect ratio of the display, that is, a hot area,
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scene. 5 22. The nedium of claim16, wherein the property variabl es

further include a property variable for designating a window in which a
scene whewe 0Blss460/ scene is synthesized with the markup deCERRR/01%7

di spl ayed on the screen of the display. 10 23. The medi um of claiml1,
further conprising reproduction control information for the AV data, and
the AV data is decoded as the AV scene by referring to the reproduction
control inforna%ion. 24 nIhe G%EiUﬁ]Of CléHJn 1, wherein the AV data, and the
15 reproduct | FNEEHMRAMAT CORRRES BFF tHeordert 8 8dy CPRteAts PR BOUISSEIRS y, and
the markup doGHmRRL, SRd the scene synthesis information are recorded in an
interactive directory. 25. An information storage nedi umconprising: 20 AV
data including audi o data and vi deo data; a markup docunent; and scene

synthesis information in which a markup_docunent scene obtained fromthe
mar kup document i s &lynt he’ madiumaficiaii 3 Wt WhBR AN SERKEBm t he AV data

W t hout scene g LN, r i : fy: h de. 26.
The nedi umgof %%@@%%eﬁpgﬁgéggﬁggﬁssy l%@g’% |8n I%?Iréwgth%grqj S stored
in a cascadi ng‘oeﬁohh%spbeﬂatibmin%dresd)l'uﬂhmbvt/@'tlhlaﬁtha’ﬁbkm@ filst aspatit usi ng

alink tag or enbedded in the markup docunent 30 using a style tag. 63 WO
03/ 036460 PCT/Mko2tba 91t apsa ighselpelgdunsiog theaitiimpEng waAdeeidesianetionr een

synt hesis infao i i e . t f e Lspl t .
hformat o 1 aPTorrelPgdE S “SnthesifR 'sohB, " EBIERE B S8 av
scene is syntfigspeeto ¥ desighatsmrdie® dHoeeTeBiedit oRehe HiSPladyudiBg ehe
designation 5 information for designating a display node of the AV scene,
backgr ound0 coviadowedsisignatiosrinfarmationtaf dhe synthesigedrseengg a backgr ound
color of the scene, trimmng area designation information of a trimmng
area of a scene in which the AV scene is synthesized wth the markup

docunent  scene, wigpdoviieficiahi FRIdif 28, WHdrem therscish 89afeal a Wi ndow in

information includes at least one of screen display type information for
designating an aspect ratio of a scene in which the AV scene is

15  synthesized with the markup document scene, display mode designation

‘ information for designating a display mode of the AV scene, background
color designation information for designating a background color of the
scene, markup document trimming area designation information for
designating a trimming area of the markup document, markup document

20  window designation information for designating a window in which the
mafkup document scene is displayed on a screen of a display, AV
trimming area designation information for designating an area to
increase and reduce a desired portion of the AV scene, and window area
designation information of the AV scene for designating a window in

25  which only the AV scene is displayed on the screen of the display.

33. The medium of claim 32, wherein when the AV data having
a first aspect ratio is displayed on a display having a second aspect ratio
having a resolution lower than that of the first aspect ratio, the scene
30 synthesis information is set so that the AV data having the first aspect

ratio is output without conversion.

65



10 which the synthesized scene is displayed on a screen of a display, and
AV trimm ng area designation information for designating an area to

i ncrease wWod3nadoce a desired portion of the AV scene. 28PCThearmwti7am of
claim 27, wherein the display node 15 designation information indicates at
| east one of an enbedded node in which at | east the AV scene is enbedded
in at least part of the markup docunent scene, a picture in picture (PIP)

node in which the AV scene is over|a n the mar kup docunent scene, and
a background node Aﬁ‘h %W@W@Pﬁhﬁ%ﬁgaﬁ}%ﬁwqéséﬁsngém I%pped on the
AV scene. 20 e #g) O L 8 My 2148 1

i nformation i iﬁfgé%ggg t hat @lrnlhtc ﬁ‘g%g%édggjgeﬁo@gmoq ﬁﬁgéﬁg%ﬂﬁlﬁzﬁoﬁode or
Pl P node, whercontrellig ithet @SBaandg @rofyram tfomsaretoalling the GSS dinsinedyasison  a
di spl ay having a second aspect ratio having a resolution |ower than 25 that
of the first &peeebiestio, the AV data is output at the first aspect ratio,
and in thegbackground node of the interactive node or video node, the AV
data is output in a pan & scan or |etterbox shape. 30. The nmedium of claim
27, wherein in the 35 Krhe pealium e claid®B4; wicsinghetpropespoatidbles di spl ayed,
are recorded in a maxi mum area shown regardl ess of an aspect ratio of the
di spl ay, that ingudg aideasiasne of @scigsrodisplsyspodeday gepaneting an aspect

i t ant . d . . i
ot her ar oa. 519061 % Sd T MR A ¥ i ingSifod bt BERHER D T o
having a firstqRepft scahbOal SrofRp! fay e@sigmatingi =5 baekgreavidneoler o esend

aspect ratio having a resol uti on lower than that of the first asgect
ratio, thé&0hotscaneaaipsopartyetar slgsigsiatiggtentsimmingrarag of ieescanssingMaieh dhe

i nformation of, the synthesized sc and, t he, sel hot_ ar i mapped
to a designat gp@gg%sxrﬁ}éegégcig/ﬁtﬂﬁ.pe%kap%ﬁa@%ﬁggﬁ%n%haegr%ﬁf%ow
desi gnati on | nfarHtingh KinddWirSWRICAARE 29AthEsRee. scéhe i ipspiBysdiBhahe Cl @i M
26, wherein t E{e gﬁraéeg% synthesis infor rrgti on includes at | east one of
screen di spl ayscrgqr of tifeodisptaypmntion profesrtyyfentdasipratingsp édmmiag iaseadftoa scene
in which the AV scene is . .
increase and reduce a desired portion of the AV scene.
15
36. The medium of claim 35, wherein in response to user’s
screen mode conversion, the program using an object source controls a
property for designating a trimming area of the synthesized scene, a
property for designating a window area of the synthesized scene, and a
20 property for designating a trimming area of the AV scene according to
the screen display mode including an aspect ratio, a screen ratio, and a

video output mode, thereby reconstituting the aspect ratio of the scene.

37. The medium of claim 35, wherein the property variables
25 include at least one of a screen display mode for designating an aspect
ratio of a scene in which the AV scene is synthesized with the markup
document scene, a property for designating a display mode of the AV
scene, a property for designating a background color of the scene, a
property for designating a trimming area of the markup document scene,
30 a property for designating a window in which the markup document

scene is displayed on the screen of the display, a property for
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15 synthesized with the markup docunent scene, display node designation
information for designating a display node of the AV scene, background
col or deswg@mawsano i nformati on for designating a backgrounadCEmRm/oof77t he
scene, markup docunent trinm ng area designation infornmat+en for - - -
designating a trimmng area of the markup docunent, markup docunent 20

w ndow desi gnation information for designating a wi ndow in which the

mar kup docunent scene is displayed on a screen of a d ctrimm ng

. ¢ . is Ialy, AV
area desi gnat idgsignateonatrinmindaresty NeRaseyans reduee ?dfeﬁ' gerRertien g

reduce a desir, r{i Q V . i i iyon

i nformation oftﬁgrfg\?A%eg‘%erép%%se@'e;;gggj%g{ n%ﬂgg% %ggo%ﬁ?%ﬁiﬁit@%a%‘{/m y the
AV scene i s dissahayedisplaydacorsteesdtesh of fiee dispidyay. 33. The nedium of claim
32, wherein when the AV data having a first aspect ratio is displayed on a

di spl ay having a second aspect ratio having a resolution |ower than that
f the first t t4 th .3 IS, i i t

Chat the A% dat & ha ng e O SEiy” WitBH PeeBeditF o s, = °°

conversi on. 6330 HdREEGNPSdh KRG usidg ahhebjeBdsslirceicoptr@lsm 26,

wherein the scene synthesis information further includes an object having
property vari girbpsrty dor designatingi adrimmingsseandf thesygihasizest seemg.ral | i ng

t he, CSS t he basi f.the object, 5 35 Th i um of cl ai , _Wher ei
he' property \PPaY & dastiag anideat e of e MEALPRC el dirite Tor

desi gnati ng arhrﬁateﬁgfor.r-aarﬁg'prpat@g; SRRy bfed'bf $l2 AV&cAMeSaRES property. g a

synt hesi zed w cunent scene, a property for desjgna
backgr oundiocolfor designatind @ wirelos; acezpobiier AY saenedacdagding togthe serieeni ng

area of a scene in which the AV scene.is, synthesized with the markup
docunent scendlisplay s, therey re@g@?@q{g{g %SRﬂCﬁB%tW ?ﬁr\ﬁrﬁcﬁﬁ‘et he

synt hesi zed scene is displayed on the screen of the display, and a
property for designating a triming area to increase and reduce a desired
portion of the AV 3@neThdmedfum Belaimds)wireirl conueBSionvdeiweena n response
Lo user:s screen ratio and an aspect ratio according to the screen mode includes
15  conversion of a 720 x 480 resolution having a 16 x 9 pixel aspect ratio
into a 1 x 1 unit pixel aspect ratio, conversion between a 854 x 480
resolution and 640 x 480 resolution each having a 1 x 1 unit pixel aspect
ratio, conversion of a 720 x 480 resolution having a 4 x 3 pixel aspect
ratio into a 1 x 1 unit pixel aspect ratio, conversion of a 720 x 480
20 resolution having a 4 x 3 pixel aspect ratio into a 1 x 1 unit pixel aspect
ratio, and conversion between a 720 x 480 resolution having a. 16 x 9
pixel aspect ratio and a 720 x 480 resolution having a 4 x 3 pixel aspect

ratio.

25 40. The medium of claim 27, wherein the screen display type
information includes 4 x 3 normal, 4 x 3 letterbox, 4 x 3 pan & scan, and
16 x 9 wide.

41. A method for recording AV data including audio data and
30 video data on an information storage medium, the method comprising:

(a) recording the AV data;
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screen node conversion, the program using an object source controls a
property for designating a trimmng area of the synthesized scene, a
property Worodgdasb@nati ng a wi ndow area of the synthesi zed P€Ta&RD2/0897d a 20
property for designating a trimmng area of the AV scene according to the
screen di splay node including an aspect ratio, a screen ratio, and a video
out put node, thereby reconstituting the aspect ratio of the scene. 37. The

medi um of cl ai m 35, erein the property variables 25 include at |east one
of a screen displ a%b\;rmb%‘é)rﬂ@ﬂ %@??@fgg? Eig 93?%8{59%5’59389% eLWithene i n
whi ch the AV jﬁgrm,hgtas%%hesi zed with the markup docunent scene, a
property for designating a display node of the AV scene, a property for
desi gnati ng a backgchrewbrdingacené syhthesisiméormaatiopreitieh idgstobesione@fiat i ng a

trimm ng area of the markup docunent scene, 30 a property for designating a
wi ndow i n whi & leagt twardispiay sradasder displaydng 3 raarkhp SlpsHnignt RRNAcr een of

the displ oy, % ERe i URE mePA) Ba05h0PARD SR KRR B30Tieq e iget 10 2

trimmng area 10 | NCrease an esire Scene, a
property for gegidatatdgether. Wi ndow i n which the AV scene is displayed on
the screen of the display. 5 38. The nedium of claim37, wherein in
response to user's screen nbde conversion, the program using an object

synt hesi zed scene, @ piseka 8oL At aRe R SR RMIE AR rar kup
docunment sceneg sfjle SHeutqié inked tiserPaddad irfthe’ mBupdcipdertf the AV
scene, and a property 10 for designating a w ndow area of the AV scene

according1Po the screen display node, thereby reconstituting the aspect
rati o of the scene.,39..The dj umof c¢laim25 erein conversiqn between
L Goreen ratio andn TReladorlln Ao Wik steier b aER BsRetack udes
15 conversi on HEagsafithy StyftBéhdet30iod) i iRed RorPerhBedddd R 1Rl masRect ratio
into al x 1 unit pixel aspect ratio, conversion between a 854 x 480

resol uti on andlo®@ment480 resol uti on each having a 1 x 1 unit pixel aspect

rati o, conversion of a 720 x 480 resolution having a 4 x 3 pixel aspect
ratio intoa 1 x 1 unit pixel aspect ratio, conversion of a 720 x 480 20

resol uti oshaving ag xrrd Riekfda BFBRRH 4R WIBEM M &ep (%), thENAY Ritx§ aspect
recorded in a video directory, in step (b), the markup document is
recorded in an interactive directory, and in step (c), the scene synthesis

information is recorded in the interactive directory.

20 45. The method of claim 43, wherein the screen synthesis
information includes at least one of screen display type information for
designating an aspect ratio of a scene in which the AV scene is
synthesized with the markup document scene, display mode designation
information for designating a display mode of the AV scene, background

25 color designation information for designating a background color of the
scene, trimming area designation information of a trimming area of a
scene in which the AV scene is synthesized with the markup document
scene, window designation information for designating a window in
which the synthesized scene is displayed on a screen of a display, and

30 AV trimming area designation information for designating an area to

increase and reduce a desired portion of the AV scene.
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rati o, and conversion between a 720 x 480 resolution having a. 16 x 9

pi xel aspect ratio and a 720 x 480 resolution having a 4 x 3 pixel aspect
rati o. 25w040/03¢Ehe medi um of claim 27, wherein the screenPdiragmoayi47ype
information includes 4 x 3 normal, 4 x 3 letterbox, 4 x 3 pan & scan, and
16 x9 wide. 41. A nethod for recording AV data including audio data and 30
video data on an information storage nedium the nethod conprising: (a)

recordi ng the AV data; WO 03/,036460 PCT/ KRO2/ 01977 b) recording a

mar kup. dgcurrent to ﬂé- dﬁi‘ﬁ!@? dy g%ﬁ'ﬁb‘?g\ywi??fe'rl%@%@p@&t’é?d%nd (c)g
recordi ng Scengeﬁégéﬁ%'irﬁohﬂéﬁé it Ghadiesiie bPSR é?ﬂ@e&’éed gﬁgdeeﬁ?t two
di spl ay nodes for “displaying a narkup docunent scene 5 obtalne romthe

mar kup docunenvhivhdataleadl/tse ANesoeipicaiis rebédaded irhet |eRét pattooft thgetbekup 42.
The nethod of claim4l, wherein step (c) includes recordi n%ﬁea styl e sheet
file linked todefuUBRBEERRIE, ishPichie iR MiciireidRiflenede 1 winich HeAYesdaste of

claim4l, erej i r i C i et

(CSS) fil evé?i n e%\/%’j)ﬁ%}&é%%é%hﬁ??@p tdﬁgeﬁr?%bggﬁeﬁ%o%ﬁ%ﬁéwé%ﬁ The  met hod
of claim43, wrekRich the neakDp detumiche séehal R Gvdriappeeicsi thedAV scangi deo
directory, in step (b), the markup docunent is recorded in an interactive

directory, and in step (c), the scene synthesis information is recorded in

Sereen oynthesis | Bfor dBiBRER T Rite 5. WaerSin £ QBIOE ol Wiy () pe
information f Oéhodﬂléf’dé)ﬂi%t)id%d?érea%&%ed #t Bnatimuns apeshowitegardidss AV

scene is synthesized with the markup docunent scene, display node
desi gnat i d® i of annaspenh ratie addbegdispiayg thatdiss @ hgt meR and wnénperteokene,

g 1At RN e RS T PR
area of a
48. The method of claim 47, wherein when the markup
document having a first aspect ratio is displayed on a display having a
15 second aspect ratio having a resolution lower than that of the first aspect
ratio, the hot area is selected using the trimming area designation
information of the synthesized scene, and the selected hot area is
mapped to a designated area on the screen of the display using the

window designation information of the synthesiied scene.

20
49. The method of claim 45, wherein the scene synthesis
information further includes window designation information of the AV
scene for designating a window in which the AV scene is displayed on
the scene of the display.
25

50. The method of claim 43, wherein in step (c), an object
having property variables for controlling the CSS and a program for
controlling the CSS on the basis of the object are recorded.

51. The method of claim 50, wherein the property variables

30 include at least one of a screen display mode for designating an aspect

ratio of a scene in which the AV scene is synthesized with the markup

69



scene in which the AV scene is synthesized with the markup docunent scene,
w ndow desi gnation information for designating a window in which the

synt hesi 2zw0 03081160 i s di spl ayed on a screen of a display, 20U/K®2MA70ri nm ng
area designation information for designating an area to increase and
reduce a desired portion of the AV scene. 68 WO 03/ 036460 PCT/ KR02/ 01977
46. The nethod of claim45, wherein the display node designation

oS POl SER e 2ciroBaty o SR RERTTRSY R, et oh itk Mens™
picture in pi GtHRE, épbr%bem%ridéswﬂa@ihgtﬁ%aﬁ\(g céloir'ﬁfotﬁérécﬁd?{é‘?ga on the
n icht up do

mar kup docunent scene, and a background node ~i e mar cunent
scene i s over lpappaty dor deeighdtisg endrimming Enea raft Acteot it whivhdthe W\erein in

step (b), contents .whic shoul d be di spl ayed, are recorded in a maxi num
area shown re&&?ﬂ?é%ssynrﬂ@%?eiwﬂas @cmaﬁﬁ{ggoﬁ"f'm?%sﬂ?@%l ayPropedy P5 a hot
area, and gni RIS

recor ded iyn t%@f gbgﬂg. 4@@@%&3% 0 e%f{ze@%:eﬁ}@j%?%argf%ﬁ%een t he
mar kup docunestreevohtheadisplayt aadEeptopentyi for idesireihgyae trirnmiry dreptay
having a 15 second aspect ratio having a resolution |ower than that of the
first aspect INAERSE apdLeryee ardesired PORIPEEAY $§ePBe trimmi ng ar ea

designation information of the synthesized scene, and the sel ected hot
area is mapped to a designated area on the screen of the display using the

wi ndow desi gnat i on 52nf oFtginietiodddf didien 5YNWhesia @irespense tddséd The met hod
of claim45, wherein the scene synthesis information further includes

wi ndow delQ gnaciasm mederGanviessionf theHEogRaM siskigean ebjent soyrea ¢onfrelsvd ndow i n

whi ch the AV i LSel aQn,.. cen f.th Lsplay. 25 50. The
met hod of cl aﬁﬁﬁ?é%,t); \?\%’_geibggﬁﬁ%ﬁrq%t%g 'rbﬁl?q&fﬁe%b(ﬁe@te gﬂﬂb?ﬁ?%ri?ﬁ@ﬁ \a
variabl es for pﬁ@jérfwfdrld&igﬁmm@%gmmbv@apéé)ﬁfﬂ@fsﬂr'ithe§i%@5rs‘ébhé,ngn&%e CSS on
the basis of the object are recorded. 51. The nethod of claimb50, wherein
the property Peepeity & designating a trimming area of the AV scene according to

the screen display mode, thereby reconstituting the aspect ratio of the

15  scene.

53. The method of claim 50, wherein the property variables
include at least one of a screen display mode for designating an aspect
ratio of a scene in which the AV scene is synthesized with the markup

20 document scene, a property for designating a display mode of the AV
scene, a property for designating a background color of the scene, a
property for designating a trimming area of the markup document scene,
a property for designating a window in which the markup document
scene is displayed on the screen of the display, a property for

25  designating a trimming area to increase and reduce a desired portion of

" the AV scene, a property for designating a window in which the AV

scene is displayed on the screen of the display.

54. The method of claim 53, wherein in response to user's
30 screen mode conversion, the program using an object source controls a

property for designating a trimming area of the markup document scene,
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30 include at | east one of a screen display node for designating an aspect
ratio of a scene in which the AV scene is synthesized with the markup 69
WO 03/ 036w60@3MEsHiKRO2/ 01977 docunent scene, a property feCcTdaERgrEri ng a
di spl ay node of the AV scene, a property for designating a background
color of the scene, a property for designating a trimmng area of a scene
in which the AV scene is synthesized with the markup docunent scene, a

ty f 5 desi ti a w.ndow.in which hesj zed [
G spl ayed on BHOPSLY denerCpRUNGIASENISH Sifa ok e BlREKdly COBRMBREGRE | ng a
LT ng.ar ea J Grobdiy 885 SeaihaiRAUa AR Bkh RIT PV Ischlie. aHgsaene

52. The netho m 51, ninre nse to user's screen node
conver si on, t ipeopendy farrdesigmatirana elindaw of the AV scene adea accopdingdottiief or
designating a trimring area of the synthesized scene, a property for
desi gnati ng a SH9RIbWFIERIAY BrOdendherakynERGoNsdiuRehdhe saspeact r}?ﬁ'@p@?ttbefor

desi gnati ng asrc%'hgm' ng area of the AV scene according to the screen

di spl ay node, thereby reconstituting the aspect ratio of the 15 scene. 53.
The net hod of claimb50, wherein the property variables include at |east
one of a screen display node for designating an aspect ratio of a scene in
whi ch the AV scene 5% dJymatbad fergerraducingAedatadndudinscavindatrand, a

fes! anat i ng. o st gt ot Bpr o rBREuBiich” S ope JEBRGm o BBRAR £ ng
trimm ng areacemgridngrar kup docunent scene, a property for designating a
wi ndow i n which the markup docunent scene is displayed on the screen of

the displ ), a profa)injerpsetingadearkgpdocdgeat ta bedisplaye@togethencr ease and

reduce a desired portion of the AV scene, a property for designating a
wi ndow i n whi fi tﬁg&\(,da& ene i s displayed on the screen of the display.

54. The nethod of ¢pbpintrpRetindSEsdsyritheéf18 RBRARatiOn WHEh Sesdibaer een node
conversion, the program using an object source controls a property for

desi gnati ng aatrlesast twp alisplapf moties rfar idigplayinog n@ magkegn dpcumeninecens 036460
PCT/ KRO2/ 0197Z)btained by reproducing the markup document and an AV scene
15  obtained by reproducing the AV data together; and
(c) displaying the AV scene and the markup document scene in
one of the display modes according to the interpreted scene synthesis

information.

20 56. The method of claim 55, wherein step (c) includes displaying
by embedding the AV scene in at least part of the markup document

scene.

57. The method of claim 55, wherein step (c) includes displaying
25 by using a picture in picture (PIP) technique for overlapping the AV

scene on the markup document scene.

58. The method of claim 55, wherein step (c) includes displaying
by overlapping the AV scene and the markup document scene.
30
59. The method of claim 55, wherein step (b) includes
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a property for designating a wi ndow area of the markup docunent scene, a
property for designating a trimmng area of the AV scene, and a property
for desi gwetodsp4e0 Wi ndow of the AV scene area accordi ng t ®Crhero2ecy7een
di spl ay node, thereby reconstituting the aspect ratio of the 5 scene. 55.
A nmethod for reproducing AV data including audio data and video data
recorded on an information storage nedium the nmethod conprising: 10 (a)

(0) 1t or pr et g EtRe €yttVResnsS: AR MhREY 36" Hri REHAEY bR bk, “Fun
di spl ay nodes dbenmahep! ayi ng a markup docunent scene obtained by

repr-oduci ng the markup docunent and an AV scene 15 obtained by reproducing
the AV data together; and (c) displaying the AV scene and the markup

docunent scene in ne .of the djspl.a des _accordi to the interpreted
scene synthesis i flor rﬂﬁ W&%OQ%?%TEQ' Wﬁ?%‘&siﬁp @ﬁfﬁom%@,esv\her ein step
(c) includgs di spl gyf NGntdy &@@ﬂhm WM $5BRRatiOn Aéfeh@ash ipart of the
mar kup docﬁmant 53%?1@9”57?5% met hoéflof claimb55, wherein step (c)

i ncl udes di splregordgd , 26 ds/tousalhg casgading stylé sheetdlQ8S) filelapd caliintgnthgue f or
overl apping the AV scene on the markup docunment scene. 58. The nethod of
cl ai m 55, \/\hetcec-‘r%f'!ﬁ:(%@d(c) i ncl udes di spl aying by overl apping the AV scene

and the markup doc t qu# od of claimb55, wherein step
(b) includes 71 /IB%EE%I F%Sﬁ%ﬁwl nterpreting a style sheet
file linked to or enbedded in the markup docunent. 60. The nmethod of claim

59, wherein step (b) conprises: 5 (bll) interpreting a link tag in which
informati &8 referr &t Jhesmethedebeain é@owagr%sgéﬂ &18)(!"&3'6% ng style

sheet (CSS) f injagdiﬁa%igﬁéyll 'rﬁlﬂjet ggsignation information for designating a display
mode of the AV scene and trimming area designation information for |
designating an area to increase and reduce a desired portion of the AV
scene.
15
62. The method of claim 61, wherein step (b12) includes further
reading screen display type information representing an aspect ratio of a
scene in which the AV scene is synthesized with the markup document
scene, background color designation information for designating a
20 background color of the scene, trimming area designation information of
a trimming area of the scene in which the AV scene is synthesized with
the markup document scene, and window designation information for
designating a window in which the synthesized scene is displayed on a
screen of a display.
25
63. The method of claim 60, wherein step (b12) further includes
reading screen displéy type information representing an aspect ratio of a
scene in which the AV scene is synthesized with the markup document
scene, background color designation information for designating a
30 background color of the scene, markup document trimming area

designation information for designating a trimming area of the markup

72



CSS file; and (bl2) interpreting the called CSS file. 10 61. The nethod of
claim60, wherein step (bl2) includes reading display node designation

i nf or mat i WO 0BoB64aesi gnati ng a display node of the AV sceReT&RI20197MT ng
area designation information for designating an area to increase and
reduce a desired portion of the AV scene. 15 62. The nethod of claim 61,
wherein step (b12) includes further reading screen display type

information re resentln an aspect .rati o of scene in which the AV scene
s synthesi ze h%‘%?&rl(n 6 dtreont Siafew Gemanetim A eBngon for

desi gnation i ”élé’éﬁ afvﬂhdﬁﬁﬁhg\ﬁﬁfch”tﬂgamg&@ 5&5rﬁéﬁﬁs¢8i’s@faty% df'g scene,

trlm"nng area des on information o I mmng area O he scene in

whi ch the AV SSIEEBenI ef g rdisElay z 8V V\imﬂrrnmghermrdieﬁ]gdamnmnformaem fcarnd
wi ndow desi gnation information for desi gnatl ng a wi ndow i n which the

synt hesi zed sc@®fonaling ap|asgado dcrgase @nddrduee 2 desippdporton githetAY net hod
of claim6@ whergl B3tRY s@%@wﬂ%ﬁp&%s@ﬂ%ﬁéfgﬁfmnﬁm B 38§| rﬂd ?pl ay

type i nformation répresentl ng an as SCene I'n he AV

scene is synt hﬁmuz;wdnwmhtth@mskeme todispriyed mmscrb@nl@rtnurmlsm@ or
designation information for designating a 30 background col or of the scene,

mar kup docunent trimmng area designation information for designating a

Scene, markup docunght - N EABETGRAIT et (CLRTer GRS, , -

w ndow i n whi GRtdrpretimgr Etmoéﬁé?rﬁn@élhgléodédséhaﬂ‘\édbéﬁsaof 8Ar Si5BcOhadingi sp! ay,
AV trimm n%darea designation information for designating an area to

i ncrease 4fd rrrepeay xadsbiesddr pontroling die €8S and forseaniesllingtherl/SScene
wi ndow desi gnation information for designating a w ndow in which the AV
scene i s displayed on the screen of the display. 64. The nethod of claim

61, wherein step (kg5 f Wﬁé‘ﬁ’feth@&'o?‘@%%n'ﬁlﬂ WhRr&h S16p R PEPERREL fRIMEscoded on
t he basis of an object having
increasing/reducing an output AV scene by controlling a property for
designating a display mode of the AV scene and a property for
15  designating a trimming area of the AV scene to increase and reduce a
desired portion of the AV scene according to a user’s input by the

program using an object source.

66. The method of claim 64, wherein step (b13) further
20 controlling a property for designating a trimming area of the synthesized
scene, a property for designating a window area of the synthesized
scene, and a property for designating a trimming area of the AV scene
according to the screen display mode by the program using an object
source in response to user's screen mode conversion, thereby

25 reconstituting the aspect ratio of the scene.

67. The method of claim 64, wherein step (b13) further includes
controlling a property for designating a trimming area of the markup
document scene, a property for deéignating a window area of the markup

30 document scene, a property for designating a trimming area of the AV

scene, and a property for designating a window area of the AV scene
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10 propert y variables for controlling the CSS and for controlling the CSS.
65. The nethod of claim64, wherein step (bl 3) further includes

i ncr easi gOroads@bing an out put AV scene by controlling a pPOpaRg/010r
designating a display node of the AV scene and a property for 15
designating a trimmng area of the AV scene to increase and reduce a
desired portion of the AV scene according to a user's input by the program
usi ng an object sourc

. ,66. Th t hod of, claim 64, wh i t (bl3
ur her 20 moRCPIRIGE 1o GiRan JTopiy OGS o FraoTern iR 38r SRSt he
synt hesi zed  s6ans 1§ REGRAIS (OT.PS! RAIN OB WAVCRIGR dfcldt

synt hesi zed scene, and roperty for signating a trimmng area of the
AV scene accozainsttutiogtthe aspeetanatidicf phergcemale by t he program using an

object source in response to user's screen node conversion, thereby 25
reconstituting the aspect ratio of the scene. 67. The nethod of claim 64,

uher ei . Step (b13) bt WRGHdATLH I 0dBERGIRY LERIRRAPELE 485 el anat | ng

a trinmmng area of the up docuren cene, a p esignating a

wi ndow ar ea ofidebe datd kingvidg do@regstermieeae aspept aptiot yedartledeshgmat i ng a
trimmng area of the AV scene, and a property for designating a w ndow
area of the AWnfeweaiion 7siogyen3medsne 0 apdT/aKRDRIKMD 7docwBent diaing oat he

dser s scr eenhumiontiied AEpBRCRRTRS i &ind &6 Ay cRBYBRE hE MERPIITC o
the scene. 5 @8cuieREtiwehetifdd E6RPpASMgl Ng AV data including audio data and
vi deo data having a predeterm ned aspect ratio recorded on an information

st orage i um and(a) readingEceoe nyathesiminferationastasponding:te aspeng ratio
and di spl ayi ng]ot e AV data and.the markup met hod conpri sing:

d t, th
10 (a) readi nf'OSEatE ¢ FER Ug"l%%‘?%@%so‘?{s&gf’yg‘gﬁﬂdﬁﬂ to a scene node
set i a1 eproduci ng ARPBIAAASIRS Sl sting siesisTpfbihRticH R ABgRGND L he

read scene synthesis i nfornmatfion, displaying an AV scene obtal ne

reproducing tae AV daenre atda@edabyureprodacing thes Adhelatdtaniched rbgrkup

reproducing tggcdrn%#tugcedn%cg ari]rtleé %ybl%producing the markup document to be
15  displayed together with the AV data, and changing the output state of the

markup document scene in response to scene mode change.

69. The method of claim 68, wherein step (b) comprises:
(b1) selecting a default style sheet in the reproducing apparatus
20 on the basis of a set scene mode;

(b2) reading scene synthesis information defined in the selected
default stylé sheet including trimming area designation information for
designating a trimming area of the AV scene and the markup document
scene, window designation information for designating a window in

25  which the synthesized scene is displayed on the screen of a display, and
AV trimming area designation information for designating an area to
increase and reduce a desired portion of the AV scene; and

(b3) checking a style sheet linked to or embedded in the markup
document, displaying the markup document using the scene synthesis

30 information in the default style sheet if there is no style sheet in the

markup document, and displaying the markup document using the scene
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15 di spl ayed together with the AV data, and changing the output state of
the nmarkup docunent scene in response to scene node change. 69. The net hod
of cl ai m%®,03mb@sei n step (b) conprises: (bl) selecting ardefkRrROIBTY| €
sheet in the reproduci ng apparatus 20 on the basis of a set scene node;
(b2) reading scene synthesis information defined in the selected default
style sheet including trinming area designation information for

designating a trimrm ng area, of the AV scene and, the rkup cunment scene,
i nclow sy gnatiERHRIp RSP Bred LA GRESSAG ANA B R SIS IER  he
synt hesi zed scsqueé' e‘i“ir?t?'lea%%ﬂ(@ &lﬁnéﬁt{ een of a display, and AV trinmmng
area designation tnformation to %e5|gna'ing an area to increase and
reduce a desired portion of the AV scene; and (b3) checking a style sheet

| inked to or enbedded in the markup _docunent, displaying the markup

document using the &&entheiatihed pkClain G9 méiarein e (Pek SRMBESe I t styl e

sheet if there is n - i C: i ying the
mar kup doc%mant usi @)&ﬁﬁﬁéf%%@ﬁgb V“}%tb%eﬁg%égﬁ’&g’%d%ﬁ%h@?%%%i@se% hesi s
infornmation definedp3n)af ¢es rRependiode R ¥hangdd etrahdmithing esdemeamctley! e
sheet in the markup docunment. 70. The nethod of claim69, wherein step (b3)
conpri ses: 5 (GENgedecriral infornation terthe mednp dogemest @ghgsecing e user
(b32) if the scen tm)dﬁ S cganged, transmtting scene node change contr ol
i nformation to°% S FRAR &8unent and executing a script therefrom and
(b33) changing the gakpehasginbehebutpla statekafing ataikap dosasrat sBend th
response to scene nbde change using screen display properties. 71. The

met hod of 16l ai nesponseesesne giodp qHeBYE Using adeenidispiay Pioperties. node of an
interactive node or a PIP node, outputting the AV data at a first aspect
rati o when the AV data having the first 15 aspect ratio is displayed on a
di splay having a s n R 1 i ; than that of
the first aspect rz?oﬁﬁﬁﬁoiﬁ raéclz g\p(’)l% rr@?g@%&%sk?gnib%rgacti ve node
or vi deo node,incart poibeddgd tthede AV adahteraciive padeddrsz &P onodet awputingshape.

the AV data at a first aspect ratio when the AV data having the first
15 aspect ratio is displayed on a display having a second aspect ratio
having a resolution lower than that of the first aspect ratio, and in a
background mode of the interactive mode or video mode, outputting the

AV data in a pan & scan or letterbox shape.

20 _ 72. The method of claim 69, wherein step (b) comprises:
(b1) selecting a default style sheet in the reproducing apparatus
on the basis of a set scene mode;
(b2) reading scene synthesis information defined in the selected
default style sheet including markup document window designation
25 information for designating a window in which the markup document
scene is displayed on the screen of the display, markup document
trimming area designation information fof designating a trimming area of
the markup document scene, AV trimming area designation information
for designating an area to increase and reduce a desired portion of the

30 AV scene, and AV window area designation information for designating a
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20 72. The method of claim69, wherein step (b) conprises: (bl) selecting a
default style sheet in the reproducing apparatus on the basis of a set
scene nodwP oBloIper eadi ng scene synthesis informati on defi Red/KRo20ke57
selected default style sheet including markup docunment wi ndow desi gnati on
25 information for designating a wi ndow in which the markup docunent scene
is displayed on the screen of the display, markup docunment trinmmng area

docurmnt scendPgRh iR IR Y. KRRk itudh bk Bhafadereer of tie Gelnat i ng
an area to i ngrepse and reduce a desired portion of the 30 AV scene, and AV

wi ndow area designation information for designating a 75 WO 03/036460
PCT/ KR02/ 01977 wi radnchecking arstyleeshieetdinkad tooramipedged inthe marlksup een of

t he di spl ay; nd (b3) .checking a style sheet |inked to or enbedded in the
mar kup dopun&?"&@pﬁ'&?ﬁ(ﬁ‘q WKW& Cﬁ’&b'mﬁmtusﬁ@ P SRENS &R St hesi s
5 i nf or mats on ihfarhBRoN h aHb L dethit StpBested:| if thefSis RoGyR! ¥héetShFdle I n the
mar kup docunent, and di splayi ng the markup docunment usihg the scene

synt hesi s i nf onankup alocdstfenheahd displayorg trepmadiupgdetunhentsisteg thd stdmee is a

style sheet in the markup docupent. 10 73. The thod of claim 72, wherein
step (b3) comWEES!IS Pg@%a%&'@tﬁmeﬁ*i IRP GREEFRONAUNG Sk sheakif therensmyed by

t he user; (b%%?'%}s@e&mtﬁg%ﬁﬁk{]ﬁg’%ﬁgrﬁkﬁanged’ transmtting scene node

change contr ol rmation to up docunent and executing a script
therefrom and 15 (b33) changi ng the output state of the markup docunent
scene in  response_to scene node change using screen display properties.

74. The nf¥hod of di%ai mheIneliveraficiaiat &b Whergjn siepl (RdesOMpUEERitting the AV
data having a fi rﬁ&?.@ff&&gﬁﬁ@ﬁg@v@%ws %%Vr%@%gcq%r?%e;ai@?ﬂ]etﬁé ng area

designation infor n-an area designa ron of'the

mar kup docunent scebB2)inthe sdemes ode # elRantissd, Irdsiriting YcehgMog® and w ndow
area designation information of the AV scene, which are defined
respecti vel y, clipege cretrahintpimating e tye markup document and executing a

script therefrom; and
15 (b33) changing the output state of the markup document scene in

response to scene mode change using screen display properties.

74. The method of claim 73, wherein step (b33) includes
outputting the AV data having a first aspect ratio without conversion
20 using trimming area designation information and window area
designation information of the markup document scene and trimming
area designation information and window area designation information of
the AV scene, which are defined respectively, when the AV data having
the first aspect ratio is displayed on a display' having a second aspect

25 ratio having a resolution lower than that of the first aspect ratio.

75. An apparatus for reproducing AV data including audio data
and video data recorded on an information storage medium, the
apparatus comprising:

30 a reading unit which reads the AV data and a markup document to
be displayed together with the AV data;
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the first aspect ratio is displayed on a display having a second aspect 25
rati o having a resolution |Iower than that of the first aspect ratio. 75. An
appar at uswbas/0s@pr oduci ng AV data including audio data amdTHRIRO19at a

recorded on an information storage nmedium the apparatus conprising: 30 a
reading unit which reads the AV data and a markup docunent to be displayed
together with the AV data; 76 WD 03/036460 PCT/ KR02/ 01977 a decoder which

decodes the AV data_read by th eadi ng_uni and t Qut s _an AV scene; and
a controller which ?5F&P ?%W@'Cﬁﬁ{@cﬁaﬁﬁgbe M@ﬁ@ﬁ?ﬁi’é{%ﬁﬁ?ﬁ@g Yihdi ng
uni t, outputs gdBlipiRs HAPWBEENS &RRE, I nterprets scene 5 synthesis

i nformati on which describes at. |'east two di splay nodes for displaying the

mar kup docunent sceaeantgpdehahicthénterpreteties maritup dilepinagrst tdael BY theene and

t he mar kup docunent scepe i ne of the i spl ay nodes according to the
interpreted sd&R9NG HTH SPH{EW & RSP g@“@'@ﬁ’%Tﬁﬁe%péﬁt&fmgt%ﬁC@PQi m 75,

wherein th S%(’;’?'ﬁh t; hShtin L QD Jac i.spl ay
node desi g%ati n ;ééﬁn o@@tﬂ%g%h%&%@%ﬁg#néygga}t?&daégﬁlﬂgH%oﬁshgdrAV
scene, backgr adisplaying t¢he draikgpatocument ccend i togefter thes iAyhateng, and

background col gr of the scene, trinmm ng area designation jnformation for
desi gnating a Cf'??'ﬁ‘%? Hge 1AV scene Andh the irkup dagumentacene kcene qfdhe

or desi gnat | B oo iR R (R EGRBIed L AR ARt ol Ton o

screen of a display, and AV trinmm ng area designation information for
desi gnati [118 an area to_increase and reduce a desired portion of the AV
7.

scene. 20 The affpar hbesapsraraiusi af TRIMWTSr svhereire the Seeag sinibesis

desi ti i J 4 ndicat | t f ded de |
Which at | eastEERNGA IhAKUEE" B, Mast ¥k 207 5ol IPRGST SEalRAlipkl,
document scenqnformiitiohYoedésigiatiig! Blisdthfmomsier tHe miéé@nbhﬁa%régﬁaﬁ_ 25 is

over | apped on the markup docunent scene, and a background node " in ich
the markup do@@hemdesigaation infoveatiaipfasdesignating\e kankgeound color of the

scene, trimming area designation information for designating a trimming
15 area of a scene in which the AV scene is synthesized with the markup
document scene, window designation information for designating a
window in which the synthesized scene is displayed on a screen of a
display, and AV trimming area designation information for designating an
area to increase and reduce a desired portion of the AV scene.
20
77. The apparatus of claim 76, wherein the display mode
designation information indicates at least one of an embedded mode in
which at least the AV scene is embedded in at least part of the markup
document scene, a picture in picture (PIP) mode in which the AV scene
25 is overlapped on the markup document scene, and a background mode

in which the markup document scene is overlapped on the AV scene.

78. The apparatus of claim 75, wherein the controller interprets
a cascading style sheet (CSS) linked to or embedded in the markup
30 document and interprets a program being coded on the basis of property

variables for controlling the CSS and for controlling the CSS.
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78. The apparatus of claim75, wherein the controller interprets a
cascadi ng style sheet (CSS) |inked to or enbedded in the markup 30
docunent wOWM3i08d46r prets a program bei ng coded on the basi PCofKRopart y
variables for controlling the CSS and for controlling the CSS. 77 WD
03/ 036460 PCT/ KR02/01977 79. The apparatus of claim 78, wherein the
controller controls a property for designating a display node of the AV

d t f desi ti . i .mm f the AV t
et case and 1 educd oo MR APRAIERE Orior S Waerkh B Gt lol SoligResn usi ng
an enbedded S5 pPEHES f&%ﬁ@waﬁm isHlay Hlo%euéteﬂh'esAV%Bheaé?o‘gi a prope

i ncreases/ reduces an out put cene.” 80. The apparat us clarm 75,
furt her conpr ifei dgsignatirg detrimming credicf tha s/ stene\to sweeasenaddtreducar kup

docunent scene together .10 by a display command according to fhe scene
synthesis i nf@rqﬁg'ir%‘_ﬁ pqrﬁ?rérogrtﬁ?e%/b%ef‘éeb%&w@r?@ usigg, gﬁnerﬁla%‘g us for
reproduci ng A\Sbf@étaséd}géugécf&ﬂiﬁadfld’ fkar's ﬁﬂguf’ 'a%oirﬂzﬂéé’s_és?r“e?jh@gg g an
information storage nmedium the™ 15 apparatuS conprising: a reading unit
whi ch reads t loatp\ AMseeasd a mar kup docunent to be di spl ayed together

with the AV data; a decoder which decodes the AV data read by the reading
unit and outputs an AV scene; and 20 a controller which interprets scene

__and outputs : d 20 a i ch i .
apparatus or sel byda (Arpeitar i e FS RAVIR GanbhehB A SBRUEFLT) B

t oget her w t hmtHieh dfSplalas ther Rddsceyetditl treaiankup tiotutmehngcéhe togétaepr et ed
scene synthesis information, displays a markup docunent scene, and changes
t he out putO 25byt at displayt BemmandupceRidingte theesrenen syribipsiss infesnatieme node

change. 82. im8l, wherein the scene synthesis
information i I’ﬂg[ﬂgg&%@ ﬁeagéntgdr{%}'of screen di splay type information for
desi gnating an aspect ratio of a scene in which the AV scene is 30

synthesi zed with the markup document scene, display node designation
information for de&lgnain apparatissior sgpreddeingfAY idataninchising audectataound

and video data recorded on an information storage medium, the
15  apparatus comprising:
a reading unit which reads the AV data and a markup document to
be displayed together with the AV data;
a decoder which decodes the AV data read by the reading unit
and outputs an AV scene; and
20 a controller which interprets scene synthesis information
corresponding to a scene mode set in a reproducing apparatus or set by
a user, interprets the markup document to be displayed together with.the
AV data read by the reading unit using the interpreted scene synthesis
information, displays a markup document scene, and changes the output

25  state of the markup document scene in response to scene mode change.

82. The apparatus of claim 81, wherein the scene synthesis
information includes at least one of screen display type information for
designating an aspect ratio of a scene in which the AV scene is

30  synthesized with the markup document scene, display mode designation

information for designating a display mode of the AV scene, background
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78 WD 03/ 036460 PCT/ KRO2/ 01977 col or designation information for

desi gnating a background color of the scene, trimmng area designation
i nf or mat i WO 0BOB646esi gnating a trinmmng area of a scene i RCEKROR/O1472 AV
scene is synthesized with the markup docunment scene, w ndow desi gnation
information for designating a 5 wi ndow in which the synthesized scene is
di spl ayed on a screen of a display, and AV trinm ng area designation

i nf i f desi i.ng . ’ ' d i, ed
por cion of t nl SeahBetas Bt SuerbHRT A HAGFRE Bl TBEG: <pi oy
mode 10 desi gré%tehe,”trﬁrﬂfrﬁﬁ\g%?ééaeéigﬁéﬁ@ﬁ fforhaliGRfdr @éﬁ?@étir@aqmﬁﬂﬁgd mode

in which at |east the AV scene 1S enbedded in at |east part of the markup
docunent scenegrea qfi @isoereiin wich the AVMPEE8nanisl synthesiziedhwithéhe\vharkepe i s
over | apped on the markup docunent scene, and .a background node .in which
Che. rat kKup doHUTEN BHe s WAGHY SGRRONaP HATORJEUEBNtET HESRatNf s
appar at us gaf al By Wit e : r Figl t i ng style
sheet (CSS I%@gg]w'?@] \gr e eé(;g%@ﬁ?ﬁgta eéyﬁgr%klgp&%%&%ﬁeﬁ a:?l i%ﬁ?tgﬂr%rets a
program bei ng display, amnd Avetrineraing aréa gesjgmatipn informabibadof desigoatimgahi ng t he
CSS and for controlling the CSS. 20 85. The a arﬁtus of claim 84, wherein
the control | er2FEBAQ iRffreage aﬂﬂdﬁ@ﬁ“t‘%aﬂ@ﬁ'r%ﬂ’djﬁ&ﬂp BeAYSCRAPNg area of the

synt hesi zed scene, a property for designating a wi ndow area of the
synt hesi zed scene, and a property for designating a trinmng area of the

AV scene in the sty83%® Zthehpparatud of dlaine B8Ry wherkia tic® dibipigy hode screen
di splay property, by the program using an object source in response to

user's scéfe AssignaipanigiormzgionTindicaipsaphlogst enegfamesmedgrdrmapdetine

21 P mode, “WAtEh & 165ky 3 AV o8 1T RAREER A Abatl pord o IR M RUBR G on
di spl ay havi ngiczuméht\¥8eha/ 83idbRe MPickReZPIRPMbdesiBORRidhaREeY stahé O

having a resolution |ower than that of the first aspect
is overlapped on the markup document scene, and a background mode

in which the markup document scene is overlapped on the AV scene.

15
84. The apparatus of claim 83, wherein the controller interprets
a cascading style sheet (CSS) linked to or embedded in the markup
document and interprets a program being coded on the basis of property
variables for controlling the CSS and for controlling the CSS.
20

85. The apparatus of claim 84, wherein the controller controls a
property for designating a trimming area of the synthesized scene, a
property for designating a window area of the synthesized scene, and a
property for designating a trimming area of the AV scene in the style
25 sheet file interpreted according to a screen display property, by the
program using an object source in response to user's scene mode

change.

86. The apparatus of claim 83, wherein the controller controls
30 that in an embedded mode of an interactive mode or a PIP mode, when

the AV data having a first aspect ratio is displayed on a display having a
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ratio, the AV data is output by the decoder at the first aspect ratio, and
in a background node of the interactive node or video node, the AV data

i s out putwby3swbm@eedecoder in a pan & scan or |etterbox shapeT/KRr3D197The
apparatus of claim 84, wherein the scene synthesis information includes at
| east one of at |east one of screen display type information for

desi gnating an aspect ratio of a scene in which the AV scene- is

thesized with t Kk t ! di de. 10 desi i
Wi or mat i on 1 SPOAR PGRGE HCA AR ELR A5t 5 BB B8 Frsibund
col or desi gnathqs thBlAV BEld Rbdtplit BiEHeERIIIRE aftHRAf - %%Eggt rafig] hd i the

scene, markup document trinm ng areéa designation |nformation for

desi gnat i ng aatbackgrognéneadendf theeintearagtive thodenemvideo maodethd A\Vidata w ndow
designation infor pon for designating a 15 wi ndaow in which the markup
docunent scents PulPit by lta SlecBfoHics pae & Shan of 1aeRIaRShaRE. ¢ r i mmi ng. ar ea
designatiog information for designating an area to increase and reduce a
desired portion of the AV scene, and w ndow area designation infornmation

of the AV scene fom7deslitgnaippagatas o oldin 84 whiecdint the A¥ese asyathiesis

di spl ayed on the screen of the display. 20 88. The apparatus of claim87,
wher ei n the cdierpalien indudesrt least pngpefy alylepst onestfggriepAFisrlay tYRf ng area
of the markup; raperty. f.os i e M rea of
he markup dod0HETEL S5E08 S e aratiets ralio R EPEMS IF i MR A L2

the AV scene, sagfleds Fyniiewigsd withothed asirkinstdotanfen st disilapimdde AV
scene in the style sheet file interpreted according to a screen display

property, 1By drsignstieqriaiarmetiag fahdesigratinga @isplay modsspbinscAY scaper ' s
scene node change, ther [ nstituting.an.aspect ratio of the scene. 30
89. The appar g%ﬁgg'&ungl%?qﬁgggsgaﬁ@%i"ﬁg?ﬂ l%fcaac{f%sqla%ﬁl%aabaqlggmn spect
ratio is outpebidpy of hthedesdrr Wdrkgt dSCUMES MR Nares Odd¥RyRdh36460
PCT/ KRO2/ 01977 trinmm ng area designation information and w ndow area
desi gnati on infounatien dar clesignatingr& dpimdvognarea et éree nearkup rdoavimentar ea
designation informtion and vvi.néiow glr ea desi qnfati on | ng or nat.i or}. of the
markup document window designation nformation for designating a
15 window in which the markup document scene is displayed on a screen of
a display, AV trimming area designation information for designating an
area to increase and reduce a desired portion of the AV scene, and
window area designation information of the AV scene for designating a
window in which the AV scene is displayed on the screen of the display.
20
88. The apparatus of claim 87, wherein the controller controls a
property for designating a trimming area of the markup document scene,
a property for designating a window area of the markup document scene,
a property for designating a trimming area of the AV scene, and a
25 property for designating a window area of the AV scene in the style
sheet file interpreted according to a screen display property, by the
program using an object source in response to user's scene mode

change, thereby reconstituting an aspect ratio of the scene.

30 89. The apparatus of claim 88, wherein the AV data having a

first aspect ratio is output by the decoder without conversion using
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AV scene, which are respectively defined, when the AV data having the 5
first aspect ratio is displayed on a display having a second aspect ratio
havi ng a welglsdsson | ower than that of the first aspect r&CTKRRO197The
apparatus of claim81, further conprising a blender which displays the AV
scene and the markup docunent scene together 10 by a display command
according to the scene synthesis information interpreted by the

controller. 1§rim%9ngzgrea3%es§g]nation information and window area designation
information of the markup document scene and trimming area

designation information and window area designation information of the

AV scene, which are respectively defined, when the AV data having the

5 first aspect ratio is displayed on a display having a second aspect ratio

having a resolution lower than that of the first aspect ratio.

90. The apparatus of claim 81, further comprising a blender
which displays the AV scene and the markup document scene together
10 by a display command according to the scene synthesis information

interpreted by the controller.
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