WD 03/ 036460 PCT/ KR02/ 01977 | NFORVATI ON STORAGE MEDI UM | NCLUDI NG MARKUP
DOCUMENT AND AV DATA, RECORDI NG METHOD, REPRODUCI NG METHOD, AND REPRODUCI NG
APPARATUSVOHBREH®R 5 Techni cal Field The present inventi oRPCTERRA$ITTO a

met hod for displaying AV data, together with a markup document, and nore
particularly, to an information storage nmedi umincluding a markup docunent
and AV data so that the markup docunent and the AV data can be reproduced
and 10 di spl ayed together in various ways in an interactive
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t ogether with AV datmETHbquMng:ﬁEpﬁgjﬁ@gg?’GWAquﬂjé THEREFOR

applications and | ater started to W y used in a conputer industry.
AV data recorded on interactive DVDs can be reproduced in two ways: a

vi deo node displayed identically in a conventional DVD, and an interactive
mode in whbch Izghnigal biglded AV data is displayed in a display w ndow

defined b kup_d L ' j d
seer, o viouer i nains PEyerhryeneh PRy AThelBaTRE RiodtaRfg P S B,

document reconggshen @thi Bt ehatdibV @lddMRentlV ahat anerd esartidulaylyt hto arser is
di spl ayed in the display wi ndow of the markup docunent. For 25 exanpl e,

when the AV danferingtion storage rediurpincludirg aumarkin decdnept apd AY of the
mar kup docunent, nd varj ous, addi tiqnal ..i nfor i | i S ario,
hi story, and -th%ingqupgsdchm@ oﬂ}eh‘égn@%%ec% Bér}gbsp dzgz%g in the
[ emRi i NG1RA tyi§fiafed ERARLCIF Vb RIWERS il AP irurativd godef a recorndup
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docunent. The a onal information includes inmage 30 files or text

files. 1 WD 03hé&B6468 regrdodisiogy aediod, Hodevieproduding apparatisthaiefdrnt er act i ve
node, the AV data is based on a sinple displaying nethod in which the AV
data is displayed through

Background Art
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.



t he di splay wi ndow defined according to grammar of markup | anguages. 5

Di sclosure of the Invention To solve the above and other problens, it is an
aspect ofwDhe/3@sesent invention to provide an informti oRCIIKR@OEI7Medi um

i ncluding AV data and a markup docunent so that the AV data and the markup
docunent can be reproduced and di splayed in various ways in an 10
interactive node, a recording nmethod, a reproducing nethod, and a

duci tus therefgr. It i tyaf ad .
oention Yo provi dibuever tofiriaipife AP dIBAE AV RESEE8Y o ang &
mar kup documemyn a $fnbBalisplBFing\neoad iAWhith endAVKdEtade eigpajed thitobgh '

di splayed in 15 various ways I'n an interactive node in response to

resol uti on andhesispiay wirkdavo defined @scorgingjo grmaar of nykUp lHNGUIBRS or set
in a reproducing apparatus, a recording nethod, a reproducing nethod, and
a reproducing apparatus therefor. It is still another aspect of the

present i ngentﬂigaotsﬂré%ﬂﬁ.?qﬁvémionzo i nformati on storage nmedi um i ncl udi ng
c

interactive at a fixed aspect ratio so that the
i nteractive cont ent® Galvebthechbews ianel pthedi prpblgnes) ibris sandiaspealy ohdbe ng

vari ous aspect ratios, a recording nethod, . a reproducing nethod d a
repr oduci ng aﬂ%ﬁﬁ?%[ﬂtlJ@V‘?rHlﬂneth?rPV'ﬁg&T '(ﬂ\??ﬁ'jrl‘%p,ontﬁo%c% med én%‘lﬂ(g'\'}'g @Zpect s,
according to ong, 25 ASPerdkib_AARMERSE8!inal B! AQNdatNghg ine Rfatkiged an
information storagé ~nedi um e Information storage nmedi umincludes AV

dat a i ncl udi ngocarttir &t deandprddieeddand, displageduin dadauenvaysarid 8tene
synthesis information which descrjbes one of at | east two nodes

i i di spl a
for displ@yi n@teaaﬁmekuw%éhrfﬁﬁ@rdﬁ”tgarﬁ@etBSEjai%é%PrPfjHﬁH”th'%?i’u6”&36
docunent and an_AV, scen ' m the AV data together. Preferably,
t he scene syntrﬁgquéj%?r}%%?Fﬁ%%ﬁjc?ﬁﬁlgﬁ%fpﬂdes alink tag 2 WD 03/ 036460

PCT/ KRO2/ 01977 r ecqf dedahthbheaspdtusr dne upkssient dndemtiore tpr efevidél sn t he
scene synthesis information includes a cascading style sheet (Csn%p
inserted in tihforiatientsteragghmedism instuding AVhdata gad @ Aarkep dosyment node

desi gnati on 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

2



5 information for designating a display node of the AV scene, an AV
trimmng area designation information for designating an area to increase
and reducwoa3gasse ed portion of the AV scene, background PcolKRO2080€&%57gnati on
information for designating a background color of the AV scene, trinmng
area designation information for designating a 10 trinmng 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 ich scene where
the AV scene faFosged h'é‘sﬁ%d“\?\ﬁif‘ﬁ Q%ngratp K@ dBE[ﬁre‘?{?%/qmrgbléﬁ EB a%ﬁ% ®on the

screen of a dj b I; t Hi 1Rt drfibt (ERSS S ridginan
aspect ratio %?ﬁhgélgéﬁ?rﬁ%%\?ﬂi@ﬁhﬁ%aﬁgﬁgﬂl@%gﬁi S syrgt h(?s?i zed with the
mar kup docunefte iggiefzgy. and wi ndow designation information of the AV scene

for designating an _area of a w ndow in which a trimed AV scene s

di spl ayed on the sdheefSS inpludesi atpleast ¢ne (HedisAigl Naeds LESIGRFIOL <
i nf ti furt her..i . .0Dj . i t (=10} f
contror 11 1 MEoREiYh oh ESidPLAGI £ dispia NI WO RRL skeli8l 0N (07 |

the object. TRiAmNEVardahadethsetions pefoldatiawn cfurdidegignatingotheares pect  of

the present invention, there is provided a nethod for recording AV data
i ncl udi ng audinerease angd redutisoaddesirash pariamPbrthat AYnseanss RACKEERINGM 25

Th hod i ses. (a). recordi he AV dat. i
docunent 1o bEor Seigicre T elOnifoh oFHoMRUAg 4 BRCAGEORE Mol Bl P
scene synt heSi&Q/ iREREMBHRiNghEfh RSfGHNBR MTermatien fbﬁacﬁési%rémir@ gpl ay

nmodes for displaying a markup docunent” scene obtained fromt _mar kup
docunent #hd &imAihg aese ob Atstenedn fwhioh the AN/saene ig syihagized 36th thest ep

, the AV data i ded i. id di. t J t . . k
Goturent 15 1 BSKERGGaRT: wiliaw: eSSaRtatrbiyetkl fh CetidhaingX ™ <P
03/ 036450 PCT AR, G18fHch A scbll A0S '8nd ISnE@AGRIAED it Fresor ded

in the interactive irectory. In step (b), contents "which should be

di spl ayed, ar enarkgpddedmient & displayed onahe sceemwaf acligplay,soseert displayspect
ratio of the display, that is, 5 a hot ar?a, .and uni npart ant (ﬁg)nkv‘nts are
recorded or aw%mr@pﬁtgarhrre@resentmg an aspect ratio of a scene in which the

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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not recorded in the other area. When the markup docunment having a first
aspect ratio is displayed on a display having a second aspect ratio having
a resol utwornslosswer than that of the first aspect ratio, tReThR2A19a s
selected using the trimm ng area designation information of the 10

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 abave as Scts ccargi .60

anot her aspec(clof thehscepe e swnthesisy EROIMARHION HEr ée‘?£ B9 ol dag Q%%?%Oed for
reproduci ng AV.data 15 including audio data and video data recorded on an
i nformation sFH?gggynediunl The nmet hod conprises (a) interpreting a markup

document to be di W'sf’éﬁﬁ)),téﬂﬂéht%rwwibhfshbhw B/ dikpilayed laye recasded 61 Bng scene
synthesis information i

ch describes at |east two %&Egl rmgﬁs for
di spl ayi ng a rmamup dezusteown RgandiesdCARRESPEE Fallsr idﬁ%"?}‘r AhiSkup
docunent 20 and an AV scene .obtai n i t t her,
and (c) di2pl %/'i‘&baﬁ?e g@gwg%ﬂﬁ%ﬁieﬂ?é%ﬁ%ﬁgé%@%ﬁeﬂfaﬁ%’gﬁﬁfe?ﬁ gﬁi of
the display "!FQ‘F% Hinn@et Sthbhardat enpicet i seeks svotimest having a
informati on. To achieve the above aspects, according to another aspect of
the 25 preseffirsti aspettiratio is bisplayed r avdigel@yhans ciseind RS IRIPg AV
data including audio data and vi deo data.havi. r Aay ect
ratio recor dé@viig ﬁﬁe?mpﬂg‘f"i"%rng?f‘o&gg@f ﬂi%?lﬂ%%ﬁ%%%ﬂﬂ%mﬁ’ggﬁ%m
having a predefeLl ihfiniABd afés PdesigRatidrh anvmdtida ahdhe he
mar kup documﬁ%.g%gﬁge?%gﬁcg%%pm@g( g)géreadi%g Iscene synt hesi s 30
informati gp ceyheRret scerie amdsbe selanbed hobaraaisanapped & aideFIgNaiedr at us

03/ 036460 PCT/kRO200141% SarPaR A BR, SSPL g T AU RN SSBBPAIdTy by
Fepr oduci ng ¢ RGREAHER O 438 Sv P B RP T o cd together with the AV data.
and changing the or¢ pghiesbane abbvé hepeats kagcatdingrieranctberrspost pbtonse to
Zggggt rrg]g et hg ;rgggr?teinvggtigg,h{h%¥g ist ?)?oﬁggc\{ % anl%%ﬁgé %br ?&%858&98 A\? Gaaqgt her
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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present invention, there is provided an apparatus for reproducing AV data
i ncl udi ng audi o data and video data recorded on an information storage
medi um TWe oappas@t us i ncl udes a readi ng unit which reads PCO/KRo/0M77dat a
and a markup docunent to be displayed together with the AV data, a decoder
whi ch 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

readi ng unit, outputs a markup docunent scene, . interprets.sc synt hesi s
i nf ormation wnfq,rmai@gwﬁp@y'@@?an $C/NGORIBINEHRY %P@@H@Egﬁ%? ﬁ‘s)iespl ayi ng
the markup do Lisg! AV scene
and t he marku%&gg%tdrréﬁé}ggé%%%ﬁ%hg%@&&%{ﬁe |sp[§j§gcrjrg%l§§ﬂz%(ﬁ:})érr'g?%g to the
interpreted sggnanenttolesdispldyetitogetheowith Tloe Avhdatagantehabging thepect s,
according to anot her aspect of the 20 present inventiaon, there is provided
an appar at us @utput §W©@Eﬂ?%@aﬂ(\¥lp QRAUNSTH SCAAR MY resRANGedaS8e8R §'%%eo0 dat a
recor ded %1 aami nformation storage nedium The apparatus includes a

readi ng umt F reads the AV data and a mar kup docunent to be displayed

together with the T4hcH@@ tha diRvedepetisi abcaternriesaridtherdspbat af tread by t he
reading unit 25 and outputs an AV scene, and a controller which interprets

scene synt hegiesenhfinverdionorihersr iseRiRyidRth §Nt BPRAIGEH EMEREOdESINg A

duci t . . b L d : t t
e’ a1 spl ayad S8GeMebicin (ahcin e A pbi)Ftiodd oo R HRrfegurT L2
interpreted sgeng.sYRbAER. S THY appEbt@indilidey ayeading Uit pwisieh deadsent

scene, and changes the output state of the markup docunment scene in
response 10 sthenAVntate amdegmarkpdoasnessiosoe risplayed teaaher withdhe

Cmvent Lon vi | AV SRaoRgeRHE W BAABRD By THAY, R gEn Ko ahe SRt sty 8"
PG 1 s a bPad A oo A e arar o 1o 2
preferred enbgdiumeht dad by the esading iumite ouiputs e-markdp decuamesf seeifse
dragram il usitnrtglfpirgt% %cgr?é es?y%tr?clesiisg nirr{i%rr]rtna(t)igrqe\yvhich describes at least two
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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(Z-order) of a display (not shown) connected to the apparatus of FIG 1;
FIG 3 shows the structures of files of the DVD 100 of FIG 1 10 according
to a prefworads@nsbodi nent of the present invention; FIG 2CIHKRR/0897pI cture
in picture (PIP) node, as one display nobde according to the present

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

di spl ay node accordi ng, to tme resent enmbodinent; FIG 7 shows a reference
di agr am nor e M&L&%ﬁ@iﬂﬂ% a display node of the AV scene and
the markup document ﬁ?@&%a&%ﬁe&g'% égvé(htﬁgés%fQWB%rbseﬁf‘ﬁwentlon will

vi deo- pl acenent : OWS a rererence di agram nore sgem fically

i[lustrating %ec@h@hﬁyeﬂ?tﬁreht bvleje%\irlbmm dethit peefemekju@n odimanis scene
according to viewport: and w ndow ; FIG shows a chart illustrating a

preferred enbdheﬁmﬁwlib"freéﬁreﬂéﬁﬁ%ﬁ'lﬁ:?r‘%h?@tq’f@&"%%mw “to the present

i nventi on; 25 FI G S f I Bextss eps
subsequent to step Fég% lgf FFG [if%\l\ﬁ{%%nflegﬁ%m%)g? I:/\C/J(:idgﬁd’ %erustratl ng a
preferred eﬁb%cmh%%a@ref@fédémbldummmtm:poeshmgw\tmwtmhe present

I nvention; FIG 12 ows a reference dia ramlllustratlngha met hod, f or 30

di spl ayi ng AV dat a R4 2aisreareiensnae iagram WHsrating AiSAroPh 4 ehoee Pidsh

i nteractive caogtent variy rat [ os 6
W0 051 036460 RETRRIAA SRR Got AR SR EP IS e SPGRtaLs e, ey 28
scenes in which Afjgata %Wslﬁexst?ud:tﬁréﬁ @Nfl@asa@theaDVDstmoffBiG 41x 3 in
a letter box shape and a pan & scan shape; FIG 14 shows a reference

di agr am i HDustacaordiggdo reprefgrredenmbodimert Qiéhﬁ@rfﬁﬁﬁ‘td@\(ﬁféﬁ’ﬂ of a hot area;
el eciod Usi ng vi evgstd YR BrideaBPodrel i Hgerasagte  Adpiefe area
mode accordlng 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;

6



FIG 16 shows a flowhart of another preferred enbodi nent of a 10

r epr oduci ng nethod according to the present invention FIG 17 shows a

ref erencewdioags@no i n which AV data for 16 x 9 is synt hesiPeakRroow7a mar kup
docunent for 4 x 3 in enbedded, background, and PIP nodes, respectively,
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 a display for 16 x 9. FIG, 19 s ref.er e

di agramillustrati g&-a@ié&“ﬁ%? f§¥efﬁa?%’;95é%r88h r,a%'gﬁ\gg © a'[‘awgfc&g]or di ng
to different t{@% o Fi Gis Ay 8Wsa aigmbprienaex & avmarsttelr Iboxt r at i ng
the ratio of %@ggﬁfat?f‘ 12%§(I%r%%t ISF%% pI xelas ilnFﬂa?di splay for 16 x 9 and the
rati o of wi dtéhame brdet pan & sqainvekiapej n a display for 4 x 3; FIG 21 shows a

reference diagramillustrating various asegeé.t r at i’l? (Eon.ver Si on. FIG 22
shows a reference BlGgrin BROWRI 8n reorents, figerad HIuptrasieda #y AP up

docunent for i i . are synthesized with each

ot her, anoé)t héﬂéfrgeﬁﬁg%PQ%%egﬂ&ﬁﬁggﬁégﬁé’r 16 x 9; and FIG 23 shows a
flowchart of anothgiGprd eshiciwb erhiztionenin wooadinaépr sydiemagneedddin
according to the present invention. 30 Best node for carryin ut. t he

| nvention 7 WDappingBtusereacTelRASe) uping Yiqwnast: daftheared igqag?f?é'ﬁﬁ‘@di nent s
of the present.ipnvention will be described in detail with reference to the
acconpanyi ng W VYlgs. Meani ngs of ternms used in the description are as

follows. "Markup g¢agugsihowsEadwehar!dfinaipet praferrad cerabodimenp of esour ce
5 including various 1mage files and graphic files inserted in the markup

docunent .10 mrwpdddogmademrdim? theapresenkinveniiich " Markup  document
decoded and di <pl ay b TESDRN*S) FTRELE davarmat FAfr Ay gl fd BHaTiS, o
the definitiogygheRizBB AR alRarkib TRIcAMERE fét ARKiPembedded, background,
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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10 docunent scene and an AV scene together according to the present
invention. FIG 1 is a block diagramof a reproduci ng apparatus according
to a preWermmsbsenbodi ment of the present invention. RefePCIKRROIFIG 1
t he reproduci ng apparatus displays an AV scene and a markup 15 docunent
scene together, which are obtained by decoding AV data and a markup
docunent recorded on an optical disc 100 according to the present

nmbodi t, i | nt ti de b di j : LAig to th
or csent I nvent i on. HFenegph carsceirep ApRedalls™, ik Bieof nfgrRiaP 9 20
AV decoder 2,3 JulRBEY 7 Lifhinigh Rferbnoand ing@cBompangiflg drawfiiys. 1 eadi ng

unit | reads ata, a nmarkup cunment, and scene synthesis |Information
fromthe optical dieanltgs aoid temosiukes tihetheeadpsaviptiont &ret && fodaWSnar kup

docunent, and the read scene synthesis information to {he AV r 2 and
.the present aiMarkumgesiement |rﬂ<¥qrgs Qdﬂ‘?rtkPBrﬁoct%e'?te%@ ﬁg%ﬁﬁfl{% Te%ﬁgg&lencl ude
a buffer m %4&119 ifosC r jleeNisePBEWR) thef Ararkugd f er i ng
the read AV d é&@ﬁé \%gac i'r% g?ersegga%arrgEﬁ% documaﬁt, respecti vkell%. The

presentati on gpeiment Stkrkup slczudienpbegnetudeans aosainegintwhich Mapku ent

i nvention. Fromthe viewpoint of a software "%S) t, the 30 presentation
engi ne 3 i ncl daedmgnyi isnEiSPIaYaLRYi & UeWeIppl FVatPERet 1A% 8r &%y ' with an

operating system,of rep ' ’ S gh an
application pl"v‘i‘bﬁ'rbﬁ\\}l ﬁ%‘@r lga({:eg’%?j%bl ,Oaglﬁgrag%g [i esérgfte v§Q| %@ﬁﬁ?ﬁ? {moﬁﬁ(g{ﬁgi ne.
The APl is a R efdrhibnsee tabefimtiwdf honethoehice dispigyipgar eeskuy of an
operation system or another application. The client |nterpretation,engine
i s inpl ent®t edoaumienh sgenesand |n OV gerne togeiher rﬁC@Pﬁé'F%oe i Reesent
interprets a program coded with JavaScript or Java, |ike a web browser and
executes the B‘f‘@‘g}“&ﬁ Furthernore, the presentation engine 3 may further

include a Plug-1n. Fige1RseoibBk d%@%&h&ﬁéiém@d&dngaa"dp@uatufsmtcﬁng te! uded
bresent at1 on” enpiaferrad Ebosiap &F 416 PESSATSoveyReREITRG rRGod:
according to ttr?ee Perp?"ggﬂct:ing apparatus displays 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



invention and transmts a decoding command and a di splay command according
to the result of interpretation to the AV decoder 2 and the bl ender 4,
respect i vwbDy3/03d3e0 pr esent ati on engi ne 3 al so provi des thePCracRp19/6CcunMent
scene to the bl ender 4. The AV decoder 2 decodes 15 the AV data according
to the provided decodi ng command and outputs the decoded AV data to the

bl ender 4. The bl ender 4 displays the markup docunent scene and the AV

scene together according to.the di . rd tq perfarm a
repr oduci ng n@ﬂﬂ@ha@@or 8P8@qqgnanb%§hﬁén§§§ﬁ%%t {ﬁtgpl?’heggcrje%enteh‘%lﬁventi on,
the present at j@aRE@HBR ehdind. STRe AFiIYiEG pheddteimimeeldspecialr metioedtted in the
mar kup docunent nufactured by the reading unit 1 and interprets the

styl e sheet. flefumstingiproceasing ofeahoeperation \aysiamion Agother ARPlgatiR))- t he
rkup d t scene and t AV is d i bed i St vl heet. 25
' order to peneSTRN EPEIRURR e AT BRI ey AN Rea L8V S BuRbodi men
£ oth . ; e : . J .
mode (abpat TLpPIEHbE anafl IRATER &plutaRietdLt Wit JRVEBHIR o e cen

reproduci ng apigarat webobraederbgnthexemses dhd pragrams aFudbemeere. dbeor di ng
to the set screen node using scene s

nthesis 30 infornmation which is
defined usi ngPees@stalian engite IHeeY fégbeﬁ AngiHge ?e%ﬁfﬂiﬁﬁbi ngh%pl%)@pélpus or a
style sheet pLovidedy o UBANIAGHHIARS ihbilded HOHSHERAS YIRS 01977
particular, uSing Viewport: for designating a trimmng area of a scene in
which the AV gglese bynthet hearksp kioguthent) tenvpert eiEnapeesantaties iengine @i t h each
other, wi ndow. for designating a wi ndow of the screecapi n ijéegh thﬁeAV
scene and1@ heintefkels e srane Syaihesis: BRYMRLRLS iasearding ntos they es®Mer . and
vi deo-vi ewport; faor desi e t Q. ; esired
portion of th@VEO%QEe%Ci %ﬁ%h}]’\%egs%gr@é@ﬁgncgo e&%éaa%@da%ggﬁpﬁ?dmnﬁggr, t he
presentati on gpghidng tOUhBUeSUR SfoRtERptatiore & dha AV adecddee X aadgibe screen
node using the scene synthesis information (viewport:, w ndow , {Egd

tifed in

vi deo- vi ewpor bleénder i, agsperively.a Te prpseriiatien enginamsyalse RgMides

the AV decode Cruniprnhedt BEAY to tffe BEdeP 42 b Avedddbaet BFasbodirecder 2

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



| etter box or pan & scan shape and outputs the converted AV stream \Wen
the display is set to a 16 x 9 size, the AV decoder 2 outputs the AV
stream i n'we 0303646® si ze without conversion. This i s becauPETIHRI2AWTIS
streamis generally encoded in the 16 x 9 size in the DVD reproducing
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 sjze w.thout . rti t st
"6 5 | et tor PSRIGT, PaRoR SRR a e ting TG HpR Y FAY I ooy
aspect ratio” whf?:h"‘ﬂecﬂ\/agcé}%’%ﬁh thatmarkepetscuragnbycéhe areeyntresized tial |y

set in the presentation engine 3 even in a display for 4 x 3. That is,
preferably, whith elidhdsther, indde: for designatisglaayiiayn of e scraer i Wiy 4 x

3, th tati ' trol he Av d AV dat

"h 2 16 x o cine Ah soRRe crmsLdbedn AR Pt SEaiare, BB il o)13 ¢
d dt A @ . . . i dnch

backgr ound molBC Ui, SR FIRR (0 ABsighalifs dhl e o e The. AV

data may be odude iandebieegaorfioscotre A\etscenebox If Hieaseraanomades IV

decoder 2 even in the enbedded node of e interacgti d de.
30 In ordervt Oh%tw¢®m the usepr B¥uBres§N t%lﬁnglﬂ,"o%dlpvgo%qg agtcﬁhr#éli%g?hgr

enbodi ment of the present, | LLQn n ' eggd fHo O

03/ 036460 in?‘é‘??fP«H?%ﬁif@&ép%%gﬁg seregh, MR Tist ?‘E‘?e%?)%’?hff@’f‘,

docunent - wi ndgyeimatsh YvieWpdrbie winddwp atat wided-vissipare)l | In enlditioners

(Vi deo-vi €Dposwitanngainst tiayiheneqnstiney IF one vRCORGOUE & TGt BEISRY perf or m
t he reproducing hod, 5 accor dj [ L BRrae iedihiaih #f the
present inventd ﬁgﬁ%ﬁlf’ﬁ(eg s%eeqh\%%\z?gégéeébh%éﬁ ng aggv'\nt'\\t?chi ng unibté;) even

t hough the di gﬁ{e} &S P lan &Osddiesiape @ndiapuisntHeheorvertettidY streamor Pl P
node, the AV decoder 2 "having no additional swtching uniéegﬁitlrgg&s the AV

stream for 16ch1ém the display i sekip @ H&tX Oneizg e AY decagsr Rex o
Shape accor di AY EBERRIN % T BapS FEHIN APy ¢ SPiTe TRaBE 1RE Tok Lo
docunent 28d GhEanY |LYBRELaIIF BhcBHBE M 188116 % @ sizBeinAKedBV. 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
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FIG 2 is a reference diagramillustrating a scene alignnment order
(Z-order) of a display (not shown) connected to the reproducing 15

appar at uswofo3msadeo 1. Referring to FIG 2, a final scene sReWmKR0Q/0197¢ user
is generated by four scenes added physically. A scene 21 on which a
pointer is displayed, is placed forenost, followed by a markup docunent
scene 22 according to the narkup docunent, an AV scene 23 according to the

AV dat d bac d + i gl

oA A e ot SR Bod OGPk SRR AR B b °
according to gqp é@rf fild r%‘érk@!ﬁ’@é’édﬁ%ﬁt deffinlan Rihe seshe isprgisisoinform@gibar ri ng to
FIG 3, a video directory VIDEO TS including AV data, and an interactive

di rectory DVDOeshavtively) add n/ge\mmrhaﬁdrwlﬁdpw qlecngmt i Wdepndow:)
function, such as_a mark |de or AV
data and repr%ﬂMchroWecMr%?al n rb%?r eﬁ/ \ﬁﬁrécg‘%%\%%@t%ponydat a)
are recorded J &f&rgfﬁsgvﬂoﬁfé? Bl RoHRING {ﬁ@ﬁn@eﬁﬁof fH%,eprers@ﬁf PRUatidb®rurdiket r ol

er

informati on in ornation re red to, so as to decode the AV data.
The markup dogigRUtdevadier Rehadmna sswichimgsisit, 3@n thboghdhe sisphale is e@tor ded i n

Speci f1 §;§fty' tetre 4 2%%0%3%%#@#%93%23@460fip IRia SO Phe
b0 76, “Nexbblbid gUBRRHEESyiriad SR RG e R e e SO

video title i §uér¢@qn§/ecﬂhatl her gisplagiasl seh td e 1Bded ﬁzell wébmmtrgutnumﬂg TS, and
then files VIS 01

VTS 01 1.VOB which are A for
constitutithg tiecAV aEeami in @e_'eét?é bpx U RRIY & ﬁc@%éhﬁpﬁe‘%"c@r 89?‘86&
VIDEOTS Am)red alled t andar d
" DVD Vi deo. f o ieREit ag| Win WE@E‘E?” rﬁfdigéiﬁ’ar Rt i the®

uction control

i nformation fjij da%%dcﬁ@oh[y fohtrhAViRger i nf or mat ion on the entire
data for supportlng an interactive function is recorded, is ﬁcorded in

the interactive. di FéGt Briy aD@EErEWdIagBﬂW“HStf@tMQ pseRReligNEe
s'? glr ? Cﬁg }’V'uﬁ&i"'j‘p,ﬁéokile ?E éadlts%gay c(no’t tsrllmwm:’)lr Egﬂngﬁ(éﬂn%'tth@ rgﬁo%l(:n%r ms a
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.
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15 mar kup docunent A HTMis recorded in the interactive directory

DVD ENAV, and a style sheet A CSS, as scene synthesis information thereon

i S recor dw0 o3/3dshe i nteractive directory DVD ENAV. |n addiPCIra€R02/0197ar kup
docunents B. HTM and C. HTM and style sheets B.CSS and C. CSS correspondi ng
to the markup docunents 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 docunment A Bl. P d _B2.PN c fil and
di spl ayed in the nﬂ?@p aB%Nﬁ‘%eﬂ&' IZ-FIJ'% %'m%ﬁﬁﬁgs {'9 g\l‘ﬁgphl iﬁ% l
inserted and gh@phayed drf‘tHehénthdfétptlﬂ@wﬁ@éﬁrd@dl'f@\ﬁec@rd:‘ed ecthredeidedn t he
I nteractive directory 25 V. Ot her markup docunents and files having

various shapesiirectargr t\/élaE@"ld'Sdl sbleayea filee NETSL_Orhy0. B0 r isc yvhidty ieadee

t t di t DVD 4. sh Pl P
Irrgdg,ragsl \c/)ﬁe drl‘rgg'%éggxn‘iiﬂ@_ E%O‘P%%gﬂﬁo'sf??%\gsﬁ?%ggﬁ}%ﬁg‘é@rJr@ntﬁEu él’l’l )ng
to FIG 4, |n&"lé&?@0 Pl\ﬂmgqgu san Ahgcengdd Outiist asyps Ry ®@VOB,mar kup

mar

docunent sCene t he p docunment scene is physicall'y placed in
front of the AWS20WQ UBHE)36460wRICH/ aBORY Gieda fos censtjtuting dees ¥idepeiitla t h

f to FIG™2.” The PIP nod bl t
out put on ¢ he aer mr@sémﬁhg&éﬁé”évs&%m VBRI TS cuolirS BrieeRani .
the PIP mode '53 t.\égﬂ@%g d i %he Fﬁ\ﬂg %‘E@éerOfD\mﬂ/lééé@o:ORebhe AV

scene. In the I ment s divided into several
shapes usi ng Rbfty#iesiee Disc PbP—l and Pl P—2. In the PIP node, the user can

(not “showh9. '°‘&2ta'n%.£gﬁ’oqiiééa?ﬁf%{t%‘?ﬁa%‘é§&ﬁ s aopS N i WG e
a B&gvpgoﬁg gﬁ‘eﬁf@u € OrW?(%%DP?‘D%Gﬁ—'#M?S%% WMS%WSF@% iReRacHRE 1. 07>
"http:// ww dyghetisrmgiiorged, dy dbédrded-if e iiteractivendirectdrye@vD_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



<title>DVvD HTM. PI P node sanple</title> <link rel="styl esheet”
type="text/css" href="a.css"> </head> <body onl oad="dvdvi deo. pl ayQ, ">

<t abl e bowOsme3do wi dt h="720" hei ght="480"> <tr> <td> <iPeg/KR0CA1¥7png"

wi dt h="100% hei ght="100% border="0'/> </td> </tr> </table> </body>
</html> 10 AL HTMIt is apparent that a style sheet file A.CSSis linked to
the above source code using a link tag. An exanple of a style sheet source

code is as follows. ai/?screep-displ ' - PN o)
ch?ggungi gé"IC@F‘?: ﬁéd&?@ﬂ%@d W 0%6;%11%¥ tP{chlt%{((j'gg %%Efﬁﬂz'%gﬁ%ges w ndow:
c X, | =V ;
A CSS 13 vots R e B B o e e o C L ety o)} 15
ﬁgzcgdldng Ist v @sghg?ismﬁit. ufeefer@ﬁxz,r ten RIPspiate isilsubgdividgsby, the as to
i spl ay node between the mar d t d,th
i{/opert i esSSbtﬁdaCl:(%tﬁentvi@@@-ll‘%ﬂ Rhetize uBf)rt?‘%gmnﬁ‘?‘?c'?e%ea Bi élxb? g&}%ﬁgegf' t he
scene, ackgr. - ; esil ' h
scene, v?emﬁé??gdlﬁ%?]g’d@% SLPatni{dr%{;e % ?llr\/% ’rﬁ‘g‘gg%é’g@;ﬂ@?ggﬁﬁ? ?Iﬁ Cf’] ?hg\v
AV such as PIP-1 and PIP-2. In the PIP mode, the user can 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



scene is synthesized with the markup docunent scene, w ndow. for
designating a wi ndow of the scene in which the AV scene is synthesized

wi t h t he warokops4docunment scene, and vi deo-viewport: for desTgrwiong710 an
area to increase and reduce a desired portion of the AV scene, are
described. FIG 5 shows an enbedded node, as one display node according to
the present enbodinent. Referring to FIG 5, in the enbedded node, the AV

' mbedded | h ' . . Thus,
The Tocati on and simipeae A-ERTR ceRbAdPl SARITREL(ES3) 8365 oni T o

of the mar kupgq‘}'é’c’:‘rlé@ﬁ“&ispldil fUle sBndpsside Gonasieo Uskea AlNsplag enede bebmdmdded and
di splayed in di splay w ndow defined by the markup docunent. An exanpl e

of an XM codthd onarkapsdocumentgscene amdr thepA¥osaaeat BropaiiehskeNi# s FIG 5
and an exanple of a style 20 sheet source £o S a2 M

ver si on="1.0" yidea:p t:h?% Qﬁm@t@g 9 /‘%ﬁf'ﬂ%y %%J‘éd%-ﬁ{\/@ébw I-?ﬁénél .0/ EN'
"http:// - dydf C 2 o < t?gdp«h; hrady scehet | e>DVD
HTM. Enbeded g’%ﬁ%bﬁ%ﬁyt e§¥'<fﬁrﬁggl§h?ﬂém%tg yl es g%%rﬁl%%zgft ext/csss"

href="b. css" >viéh?§ﬂ@?oﬁb@§bn@ﬂh@@mhﬁmﬂw ceem pf @& 6céne i atlich thoe #df =" 0"

w dt h="720" hei ght="480"> <tr> <td wi dth="277" hei ght="184" align="left"
val i gn="t op" >scendjiecsynthesized with the doakup7docyapghscene gWinggweydPe" o'/ >

<10 <L d i hel g SER SSRGS 2
037036460 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">
<htmi>
<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">
<tr>
<td width="277" height="184" align="left" 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="0"/>
<fd>
<ftr>

14



PCT/ KRO2/ 01977 <tr> <td w dth="277" hei ght="296"> <ing src="b2. png"

wi dt h="277" hei ght ="296" border="0'/> </td> </tr> </table> </body>

</ htm > BNOHINBd@Cr een-di splay { video-placenent: enbedd®dT/KR02/01977

backgr ound- col or: #00000000 viewport : rect(Opx, 719px, 479px, Opx) W ndow.
rect (Opx, 719px, 479px, Opx) vi deo-vi ewport: rect(Opx, 719px, 479px, Opx) } 1
B.CSS A display w ndow in which the AV scene is to be displayed using an
obj ect tag, HIEe . IS, ' w ndow
is determ ned by propeptli@fi-"sH6 ReiGr-"20ddt h* and "height" in the "object”
tag. In addition, it is-RRPA=LHMonhNAbth2231 YbightSPe€tbotdet-o'B. CSS is |f nked

to B.HTMusing a |ink<g@g. Here, B.CSS neans a cascading style sheet (CSS)
file. CSS enables "smyl e" of the markup docunent to be descri bed.

Al ternatively, thefstlel e sheet file can be lined to B.HTM 10 using style
tag. FIG 6 showkody>background node, as one display node according o the

present enbodfimit. Referring to FIG 6, in the background node, th
mar kup docunemt—scene 1S output on thEgAYTRCENE. An exanple of an XM. code
for constituting the markup docunent C HIM 15 shown in FIG 6 and an

exanpl e of a|®&sgteensgispey source code are as follows. Simlarly, a style
sheet file C{CSS is linked to C HTMusing the 1link tag.
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)

}

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
5 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. CSS enables “style” of the markup document to be

described. Alternatively, the style sheet file can be lined to B.HTM
10  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
mode, the markup document scene is output on the AV scene. An
example of an XML code for constituting the markup document C.HTM

15 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



<?xm version="1.0"?> <!DOCTYPE htnml PUBLIC "-11DVDI | DTD XHTM. DVD HTM.
l.O1EN" "http://ww. dvdf orunf dvdenav/dvdhtm -1-0.dtd"> <htnl > <head>
<titl e>D\)®OHTM54Background sanple</title> <link rel ="styl eshacr02/01977
type="text/css" href="c.css"> 15 WO 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‘“" gt <tr>—<td

p L)LIIUQ'J,

1 U U
wi dt h="388" he gjjf SR =/ p> </td> <td width="388"
hei ght =" 180" > g &,’fdéj?nd"&":%gg%g g ..W“%qﬁ?ﬁglﬁglgﬂgﬁhw; ="100" border="0'>
</div> </tr> </tab &g < boc?y
<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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@creen-di splay { video-placenent: background background-color: #00000000
vi ewport : rect(QOpx, 719px, 479px, Qpox) w ndow. rect (OQpx, 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 WD 03/ 036460
PCT/ KRO2/ 0197C71b‘ﬂ"'5|¥7& Bé&?@ﬁ%@ afsing %Mgé&]‘ﬁ@@%%tﬁﬂnmﬁ/ﬁyéqaﬁ@dst 0
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 wi 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
R A R
100% 0% 10 the AV scene is synthesized with the markup document scene, is
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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4. viewport: It designates a trimmng area of the scene in which the AV
scene is synthesized with the markup docunent scene. A value 15 is
<shape>, wod3asssbmi tial value is rect (0% 100% 100% O%PCTER02/01977

vi deo-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
(<t op>, <ri ght >, <bot t onp, <l ef 20 FIG 7 shows a reference di agram nore

speci fical ly i PP GREMRE HyW 'éhjg)@hﬂ ReftigbAreadt’ tha Adata i, selgated eatisr kup
Roforring to NG 207 Bf iicdiEWiRhr: s SURRicd 81 pAfiaCaRASEM hat the e av

scene i s desi gpattiet ardy is imigpped toMie brea vhaindowedelinas ®yesdch tifspfay
background node, a 25 trinmmng area a is displayed in a background scene,
and a markup B9d8ment scene (not shown) is displayed in the trimmng area

. W igeo- pl i : L T 0 i s.di splayed
T & Cdesi chated | bRt ShoRelerelBY Sadidiuhbt T eaRPu A aE, Y The
trimmng area disptayemsiidest ite aAYi spbay Bhadpe dRaikapd dBumed? é%é“p

docunent and is displayed in the display window. FIG 7 shows 17
03/ 036460 PCT/ #eprdingdpviewpestaand evindowii dh thcase of & priopertgaviewpertie AV

data is sel ect i the. area of vi.deo:vie rt. is selected as a
partial area s%%ﬁct:eﬁgﬁ 4'%%33/ ng AN fTegq q@"mﬁ\g’?ﬁbe tsﬁ%n%?"b&’%@" l%lendow
defi ned by eachvd i i h@?ﬁ SR ) re

spelci fi cal>ll y ill ﬁg?ﬁg??ﬁéﬁg@gﬁe?p\ﬁg&hr{%g% 0 ?ﬁ%ﬁrﬁ%ﬁgcene g‘?\%g%ﬁ?eﬂr kup

docurment déenea disgplay, dineya pooperdnpindaw: faddesigdating a wirtduev essesothat
property viewpa a\electe ispla atrim‘rin%yare,a of contents of the

: i spl .
scene in whi chq[h'épa_ W &R C&%)d g?ﬁ‘t”ﬁ@éf E%bﬁjﬁ“ﬁp EdnBr & MPEYUIETRBRE scene
on a scene of Jdn@d ScaPbAYa ﬁ%ﬂa? é&Fé’é??r%éfu& %@%wé&“t: %guﬁ'\ﬂ Wi%d W ndow
f sel ected do b

area so that all or part o cunent can be displayed Tn a
pr edet er ni ned ussdewihautechangea dDsly| #Gs 8rsrmws wal exesnple Musinatiig thand
W ndow. are used Wt FIG 8 shows an exa

illustrating tHaY pagfﬂq)%l#t%%?{']sgggé&?'%lli%whﬂ%th@c@'{éqeﬁev\lﬁi%thrg:‘gzeeﬂlwﬂbene is
synt hesi zqd withh 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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15 the markup docunent scene is selected, that is, the area of

vi deo-viewport: is selected as a partial area such that the partial area is
mapped t owbDha/oad4e@ of wi ndow. defined by each di spl ay nod@®CTEKRR/0197¢oncept s
of viewport: and wi ndow. allow part or all of the scene in which the 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 disp| a)(ed, if a trimmng area
b of the scene in WhiPEHPR Vﬁ(}ag%eﬁ%r desigpaine s Jisplay Mede, i RFRPRTY

docunent scengdrigbRERIr Hed [ ' L TR a I
di splayed in thé W ndcgw dlggﬁéﬁgté{eg%%&v?ﬁtungo@& %’{sé%\aﬁcéﬁe' %%?OB%)Zn t he
entire markup whoiebleefor desigretingoa Wind@erdf:a stéee tir iwhithehe F\L8clné Ss

di spl ayed in the w ndow desi gnated by wi ndow., as shown by (2). If a
backgr ound usiSrYBthésl?@G’yWﬂtggai gafiedp d%&@?ﬁnttwn@nt@ rRFopektyit Yarible fokcene i s

b KRba1 0707 HendielidRe RRIREL Bt s B fine, I Wi og A0 Sesne s
property varisghthesized witlsitoeaham@padbasheitostatheC Aol a PropBrif\aredne, 2

property variable for designating a window of a scene in which the AV
scene is synfPedpsigoating anarpatruncregsa mne reskisas dasiped pertion ohthebl e for

5 designating i am . C in .ch the AV scene is

oyt neal zed with PIE Rl R0 ABoREERE, AP R G e TR RIS 1 or
designating atS8 k.t o i ncrease and reduce a desired portion of the AV
scene are defined in an object for controlling the above-nentioned CSS
file. 10 18 additi dhaddiienathesA¥recemeymby berocreased/reddera dceardingling to  a
user's input usin 21 0 ject sou

| g rce code of an a pIicatl}%l, ro?ram
interface (APF)YFErS LY %F%Eﬁ@& SHYEE CQ anrREPUGALRD BfOgram  obj ect
source code neRegace PAPBIbPATHOEUMBRE oBRES Ald e d using a
script |anguage in tﬂe Prarkup documan?.J 15%%%%%& r;lg?éogjéré"%tog%%rce code
is used to bi pbject Seursentidsphegdied jre peifestingrthisooperatienesdrsbé ireferred
<frameset > ang <ht m >g .rt)f t he up.Reerst | evel .

0 using a script 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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I nterface ScreenDi spl ayProperties { attribute ScreenD spl ayRul e screen

D splayl nfo; } Here, "ScreenD splayProperties” are connected to root

el enent s wD oa/os@skup docunent, and the val ue of "ScreenD PpragiopErti es”
can 20 be referred to using a script |anguage in the markup docunent. An
exanpl e of the object source code is as follows. IDL Definition Interface
ScreenDi spl ayRule { attri but e unsi gned short vi deoPl acerrent attribute
DOVBtring col orBackgrod ..w pute-PEMECEIRG A ROt tribute
DOVBt ri ng Wi ndow at Rs&gﬂi Feﬁﬂrgﬁy y%&%@gﬁgk prp—b%lt es _

f)VDw deo That is,|it

vi deoPl acenent: des gn Splay no

represents t hatcme@aasgrdtnma@fte%mt bt S0EQ, BLAGENENTENE PP oot

unsi gned shor  vishpdrOt Aﬁﬁm%ﬁ?ﬁ@tmn mg a\ﬁga%ﬁ@gl elﬁ) KR02/ 01977
const unsi gned short VI DEOG- PLACEMENT- BACKGROU 2;" const unsigned short

VI DEO_PL ACENENWinBbW. It:hachevaIOQbMSmkgéewmeWbrTea bas dispigy té@lhidR theftrimeied of > as
a background c¢eynthesiaéd ssanefdtodeempped.vi ewport: It has the val ue of <shape>
as a trimmng|larea of a synthesized scene. window. It has the value o

<shape> as a w'ﬂ%tﬁ“@%éthaﬁthavap%?fﬁapaqebamtrmmlmsmeq efithmddscesgnt hesi zpd
scene is to be ”app%dstéﬁcdéé‘ﬁ’hlﬁgﬁouém éJBgs<ﬁ1@f‘a9’%r“@hﬁé> ”%ﬂ>
trimming area of the AV scene startc inition usin <neta> or

<link> as wel | dgsamic dleyfrramrcuslmglthetab@nemjetg sbba:eeam\/@osﬁtblect source are
possi bl e. Meanwhi | e r.ipt G? age i ncluded in the mar k@%@documsnt IS
used to increasel r eMREWE, @Lﬁcﬂ RYUagerBClyged i thy maskap gosEment iput 5

using the obj eﬁ%e&??’tr%eéﬁﬁt&ﬁm@ﬁhe p&t rceﬁé%rchFo‘i'n&fPB\é%seF%%LB {lowng

exanple is exa a rran acture
5 using the object source of the API for a DOM described above. 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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I ncrease/ reduce the AV scene displayed in an enbedded state, as shown in

FIG 8. <?xm version = "1.0" encodi ng="UTF-8"7?> <! DOCTYPE htm PUBLIC
"-// DVD/ / WoD3XbéiM. DVD- HTML 1.0/ / EN' PCT/KR02/01977
“hftp://ww. ' dvdf orum or g/ envi deo/ dtd/ dvdhtm -1. 0.dtd"> <htm > <head>
<title>Exanple of Scaling</title> <script type=" text/ecmascript">

function zoom(evt) { var vdi; if (evt == 0) evt == . Increase an AV
scene to a destghrated—size—vdi——
docunent . docynent El ﬁ%& % ﬁﬁ a Info vdlexgdeoPlacenent = 1;

vdi . col or backgr ound ect(lOpx 709px, 469px,
I Cpx)" [/ Irgan enbeq\}gp-r@o(E gfgtg lﬁehwé%ﬁg%vgﬁgﬂ% ?iae'ylnf ned by "w dt h" |and
"height" of ja tag Chb%torbab@r@ngaﬁ-ﬂﬁmudocunent That is,
rect (0% 100% 100% 0% vuﬁnd@wwps,&e%ct(omﬂp i opd "W dt h" and "hei ght "
def| ned by the tag " Ohdiedidow="ect(fi0% 00%,96% 11)9'7?&// evt == 1 :as original
docunent . dgcunent El ehame, astvaberida stieanfedor "widthi' and "degrel mmfm&he— 1;
vd| col or backdao@higct " bl ack"; vdi.vi deovi ewport =
"rect (0px, 71C>px 4798x, 0px)" } 20 WD 03/ 036460 PCT/ KR02/ 01977 if (evt|==
{ I/ evt == 2: Redu§e an AV scene to a designated size vdi =
docunent . docynent El énent . screenDi spl ayl nf o;

</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>

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
5 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.
10 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 . vi deoPl acenment = 1; vdi.col orbackground = "bl ack”; vdi.videovi ewport =
"rect (Opx, 719px, 479px, Opx) " vdi . w ndow="rect (10% 90% 90% 10% /1 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= 277I Pei ghtl— 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 t

val ue="Zoom I nr@agﬁcﬂg @]‘Zggﬂf}h% Wh@fﬁgtgfb?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 t/ReKMP deeiBenhin serniiv sofcalts @Iﬁ*lﬂﬁgﬁheeé file dinked| tﬁﬁb?mﬁm ng
(e APt o % E A dodliReRR Mo ARSUNIschRRN U dreshl 5GBTS
to the above- rﬁanrttem’neti the stytb afiesefie, arprirdvi’d%sjﬂh%meéMItb@ﬁﬂé#p?@ta‘ﬂbnttbe 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/KR02/ 01977 FIG 9,

in step 910, the reading unit 1 of the reprodL{ﬁi Rgeaglgarat us .reads a
mar kup docunesheetviilecthg AM scene iSepyRRREH ANtthe ad0qYMRAt 4880t 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,

Sheet 1114 TrResHERt Shong Sai NEAY EEng R of AR BRI % he
AV scene, whi ¢fyqaki€e 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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provi ded fromthe presentation engine 3 and the AV decoder 2,

respectively. In step 905, the AV scene and the nmarkup docunent 30 scene
are di splwgadoaaeording to interpreted scene synthesis i RCOrKRRIOOT7 | n
step 905-1, when the PIP node is described in the style 22 WD 03/ 036460
PCT/ KRO2/ 01977 sheet file, the AV scene is overlapped on the markup
docunent scene and is displayed. In step 905-2, when the enbedded node is

described in the style sheet file, the Ag Ecene. i s enbedded in the markup
docurent scenéheridyles sheelpfi &8. then bagisy 065 30PiRRE RE ECH OUHEF 5 node

is described in the.s t.file, the markup docunment scene is
over | apped on'r}ﬂgnﬁ\\')oé%kﬁaagﬁﬁeq'%mdi splayed. FIG 10 shows a flowchart
speci fical ly ill ustymiidey, Shefkshavs bsedussscrivedsémpodififents if-waictdthe

Referring to FIG 10, the presentation engine 3 int,erpretﬁ the CSS file in
the markup doscepatwberelthe mearkupiksceng inayriaesizeghwitedger AVeSEeN&1Rp 1001,

interprets_the called CSS file i t e . S node
desi gnati o i MIPAEETO ds%ﬁg ?ﬂ@gﬁﬁtf’g’ﬁéﬁ% M%egﬁgn\g |%ﬁﬂti ﬁt gar{?mti on,
which are desgrbRedynirbdid!icBtatidn, arnotRPAVOSbNET’einbicasdeliredutédnds and
outputs the command and the markup docunent scene provided from¢the 15

presentati on esgigitheSpropertyhidevviswpoest: suel ithridhe dhdeireand/thr MFIEP 2, and
il Spl ay. mode dbsEMartars Aispiyeds Ao iS W sbing WBRHHFE @i hce or none
P tode. (step. 1004 G B e e e o e the.
ot g b T = ot ot aor o oy Aot ﬁ?gmue&-@?h? 0 the
{)L:sg}t dii[\\éegtacgﬁr?lﬂﬁﬁ@lr@$c_ﬂﬁt'cfrban¢la@\aSPP,Ct f%ép {S&% F%bo aﬁ%g&gﬁus SF gcor ds
mar kup documeRJ(r [}hatﬂgféé@ébggna%%’?%g%gm Eﬂﬁ}eg?%rﬁg??gﬁﬁgéﬁé the

i nformation stgsaesrtmedithen dsvemmedti@i®d saede reynthess tintoraation-winbe oned
scene synthesis information in the-style sh?et file | iéﬂt(egl to or. gg‘oedded
in the markup desetibedt y‘éhj@pthe markup document manufactured to have a fix

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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1103). In step 1103, an object having property variables for controlling 30
the style sheet file in the markup docunent and a program for controlling
23 WO 03/WBade84RCT/ KRO2/ 01977 the style sheet file on thecyase/oo77t he
object are recorded on the information storage nmedium 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/ reduced using the
properties wi ndow. and viewport: of the scene synthesis inforg%t?iro , part
of the AV scesmrees aspectasiey sedf il coUusspgnd He § Y yayingegH ort:
such that the AF\é/(r‘r(‘gata and the markup docunent are displayed in various
ways in the ift 5ti node. Hereinafter, an enbodi nent of a nethod for

di spl ayi ng the AV |qlg-Hdat& diipthyt ifteraBtivel sottentsteat are nobdistartedviythei n t he
interactive node according to resolution and an aspect rati o@s}creen

ratio) set bydispmyuseningdiferenheaspept saties ras afearatoys Wsang Ehethe
properties wi ndow. and viewport: of the above-nentioned sceneﬁ%m hesi s
i nfor mati én wnanufasturgs sRIEPBERS eréQPtWﬁem?ﬁlﬁmpd%Eﬂﬁfgﬁtb%nﬁ ¥€ed to

have a fixed 15 screen ratig.in p g L.oR,,i | y on a

di spl ay havin '?fe&‘?rftf 8reft E%Eesctotf :}E?i é@iﬁy sécse\ré\ge%sp?ér@ ?ﬁ@h%ﬁr‘gnon by

whi ch part of u x4l e OF t&ktst LIPDH VDSt edrpat)a byi spl ay

screen is wrOfY %§ﬁvdfés%1@a3§%tran§'/ebc@$. T us,S in the present inv)ergtyi on, the

di stortion of céﬁ@déﬁﬁ?@iiﬁeﬁfeﬁi sépect eatidsoofcthe rdisplap distshowrsby éBnan@d®). 20

(aspect ratio, resolution, and video output nethod) set by the user or

al ready set i Gohbents ayfr@uc(Hgn apmien AVIaty fohdnyithis syntbesized with @nt ent s

manuf actured at one fixed screen ratio tg have varjous scre(gn ra%os usi ng
& P

the propetQ i emankuploacument farehwsc €an bejdisplayadibinge seeeq;
i nteractive contents mapufactur.ed 5 i : a i er al
Idi spl aysI xavi f?FQ' ‘gi‘f:if 2% gﬁﬁwgf};yg ’ a%‘iﬁ%@@”?%?ﬁ@’a%m@gl %%ﬁnggidr%azﬁét ortion

of the i nter agh) yeq AN hacHbll wihs JREKpDBBCHERL 16! EPRC dan B 12

To neet the c expl anatt1 on, e ratio of pixel size in all

cases is set Hpsolaved! onFiHes kcohs Rif ay idigplaptibodte A Geasifshowar by @ egsar es
respective 30 markup docunents and respective AV data by considering
sever al 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

25



24 WO 03/ 036460 PCT/ KR02/ 01977 screen aspect ratios so as to correspond to
a display having different aspect ratios. In order to display interactive
cont ent s wbaw/oareo not distorted in the display having difPCarnsm/oaspect

rati os as shown by d 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 DVD-video formt)

by considering different aspect ratios of the displ as ,sh .b ry and
(c). Content dgaﬂmeot) for 16ry 9%@ that e AN daia Borx 34%98%9,9@@3\?’\%%?/2&) with

Forame 5 bs Htetyp fholimintoEdPan it BREnfof 18 SRECEIEE 2 O o1
16 x 915 Synkgel zed v 35,&?@% FREL B @ARHPRRN themddmicireaRais, di spl ayed

on the scene i'spla own by (r), as contents which

t he manuf act upgthowbpéSorniinglemyt speeidl operatiprany speci al 15 operati on.
Second di spl ayi ng nethod: The manufacturer prepares respective nmarkup

document s by consi ¥¥nemgnisRc@rand & e magigstued and AV data

corresponds to a displ havi ng. di fferent aspeft . ak} ' follow n

way whgn contents ha\e yna‘?iFP H%pd SHIQY?%‘E?‘S" %‘yog%glné]u?o;g{%ured. V\\Vllvleng

only @, (r)xgﬁgcgﬁ?efé§im®%%éé&ﬁé4xV@%rﬁhb$@béﬁé,n4m1@ttaib®tay for
n 0 ry + (r) 1n

4 x 3: The contents ich the AV data'for 4 x 3 is
synt hesi zed wsténéher a8t Bupan Goscaresterimand thed isaembedded it &y@@rkup a scene

Speci al _oper atioaHment GHR 4xsbi aytnIaECtEprag s oLesk oD B B dat a
P L
(r)rgyog&gi)l QC‘T‘?‘{@% Féigge}mn@%ﬁ)hgpédig]%@?a@h_obj ect tag of the mar kt.Jp 25 WO
Here, a 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 docunent 3 for 4 x 3. The

manuf act ur ed diftareane 4n gictyre Beauty of theft Xod PED YiSEAN é?@ﬂei‘f?p&ng@@r@ 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 is 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
| a z00m Mqge \Id)GnUPRGIMAUISIENFEcrBer FaRe3 0d). t Mhesganes apicdoner of f. 1
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 i98d " eYel¥re] pan &
25 scan is th@ g\g@ @S%LCEB Ac%: Qz%t? lljfﬁﬁv @cge%nl. et%lgéd b@)ﬁﬁ scenéﬂﬁ%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 paheénausaceehwedntshuithoshprrforotinganyspesil cRRfIOEene are cut
Feduced and i spl ayd disripenapesed e N b U ed SPElT KD 7
difference il Ght ByPeBHsKeRhg! Bpdkt*ratidtaet & Shsplagcaidl deprardipg on  an
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

docurment 3 f o@4+X@E3.in ThRicheANf dataufard 16 ont®ris ssyothasizeds witin abmarklispl 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{@236460. PCT/ KR0O2/ 01977 3
i s embeddd@ i manufaetuigy Wertsnwithout pasforming agy SRECIR PRGEALAght and | eft

bl anks wi t hout expansl A TG RN Qe coB oFARVaE! e 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 adisplay 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
et actof . DEuNAIIL ) Aot 6l TN g e,
synt hesi zed %ﬂggﬁ%%}{ﬁ%%%ﬁﬁ%%h?ﬁ' Ilg ;mb?hi §V8g2t§ f4§(r) 1gn)(; '?hluz only
an inportant screemgrey t‘honaceal bad dhepARY edth mespeatetoe i aspeet paionD

03/ 036460 PCT/ KRO2/ 01977 display for 4 x, 3 through a concept of "hot area”
and an APl wi CRNVeSHaEwill ?%d§§ﬁyét?§do'|neﬂr?6tet56£?\'@ﬁsi 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 | b Si dig§ tr VDY 036460
PCT! KRD21 01077 H g 1 L R o B o R et i 5.
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 w ndow: .

( Xdocunent - Xvi ewport _origin) >J47i"CL7t hwi ndow w ndow
Y ( docunent-1 viewport _origin) x Height vhdow w ndow = Wdth. v:ewport

(2) The above Equations 1 and_2 show that one Rgi nt (Xdocunent, EO
Ydocurment) of a doclif@n2berEauaiianssystiRHIR e PIBLRE FoiMarkup

doourent) o 655 s i ke
W ntow +5i ncour g Bt BRRBESBt TR BAL B R R iBEESET, s

The above Equathedsfindicindf AVdmavis matdeone poi nt ( Xwi ndow, Ywi ndow) of a
wi ndow coor di nate system obtained by Equations 1 and 2 is mapped to one

poi nt (Xscreen, Yschaexample:pfcan opbipuAyfakje shovdng doesirenaf easharem of a

based on = SrarbIRLSN g ARRYe-misierpd SspigdRod Bt Bes H % hBE aEat I8 ¢ hanged
into "video", qthe t_QQids'ﬂ%/tﬁe@B%ﬁﬁzeAé/déé\@rﬂehﬁaf’@éﬂ!% viswsoreipés #lwisdowpt i mum

tabl e showi ng the size of each area 5 through the above-nentioned
di spl ayi ng netéreds aatl aas@ieesl areazand thei sizebf an arep theoughsothgr aegitaieze a

docunent area, .a vi ewporf{, area, i ndow area, and a screen area and the
size of an ar e‘%JSPWS{%WehT%LSr'SﬁngW%‘M?e di spl ayi ng methods is as foll ows.
CaseDocunent Vj ewpor T \WZ860WSCT €EN all Gainentl Eaibwgst VWIEWindBW €T [asdidee cont ent s

area Area area Area

Wdth. YY viewort

1

When interactive contents
manufactured for 640 x 480 are | 640 x 480 640 x 480 640 x 480 | 640x480
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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manuf actured for 640 x 480 are640 x 480640 x 480640 x 480640 x 480

di spl ayed on a 640 x 480 di spl ay When interactive contents nmanufactured for
640 x 480warca®3@ex 480640 x 480640 x 480854 x 480 di spl ay®dTaxRe/0854 x 480
di spl ay When interactive contents manufactured for 640 x 480 are640 Xx
480640 x 480854 x 480854 x 480 displayed on a 854 x 480 display Wen
interactive contents manufactured for 854 x 480 are854 x 480854 x 480640 x

480640 x 480 di splayed on a 640 x 480 dj spl ay When interactive contents
Tt act urod | SRPRAINEEonS d58 ReHRBYE LSS JSOBYRONE AEDSY

di spl ayed on a 4 i s+ izn td . Bpégg ed for
854 x 480 ar esgﬁéggﬁs%%g%%x” s@%ﬂ%b@oé%ﬁﬁ S §ﬁ§%ﬂ@?d RSerRaa ¢ 50
di spl ay Wen i Bhginacer 3eCSOdefimesl bplink antistpid fays 854 madkdp doeBishtX

480854 x 480854 x 480854 x 480 displa¥ed on a 640 x 480 dlse&ﬁﬁ 10,
Meanwhi | e, repHOMRYEARgWIENhBAsASRESHITalia ¢St enaigess h¥ce WeRho! dyrifigel y

AP Tor . o FAMBACHTErng: 7oAl g o 3n, B, SHERT A el
PCT/ KRO2/ 01977 cHaSgd @y dadding &¢ ezpect hetid bdeversiony furistiohensing aa ecrptspl ayed

on a display through a static nethod using a default style sheet in a
presentation tanguagede the asskdetogemenyusingkha Ao ad®@llys in a mar kup

docunent. However, ,when an aspect ratio,is.c . erhs .| t
during 5 reproducti E{r‘?,re'f"ﬁge%\s%esg?ct'cr Qlaqtt%g%fl"%mdq g@?g%{e%%'?e%ﬁ 'r(%% %'@%
dynam cal |y chasgastdy addi NGy rgspg@}eé,ﬁmgpﬁgnvg{ﬁé;onig unRgidedn tsi Ng a
script |anguage to the markup docunent using the APl for a DOM

Her ei naft etQ a@saeen-disglapdules aogor@y ke andihspl embedingenti ofl thepregestr i bed.
A property screen-di splay type: is added to 10 @creen-display rule
accordi ng to aK¥eREPNenbodi nent 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 e WD 03/ 036460
PCT/ KRO2/ 01977 %%\e%, g@%%@%g%gyﬁl%éﬁ?ég 0\%’??@? ’e%}r%kggédocurrent 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, 719pwWOH38podspx) } @creen-display 4x3P { backgr ounaCar@Rmn/0197#000000
viewport : (Opx, 629px, 479px, 90px) w ndow : (Opx, 719px, 479px, Opx)

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

el aul L Syl o SHEEY the U oo 100 KBRS, SPBSCNR G TABHACHEE, o

scene cannot be Hsil !ﬂ@mg@ﬁag %V
preferably, t hgn nanle}béx%slﬁgf @a@gg n&g@ I'tiona F%% eﬁ)ﬁ\%?{c%}%r
docunent and atibachendtdmatkifp tocurenidioc deBtcandd bffectivedy dmyemlm a

effectively di spI ay the AV data (DVD-VI deo) and the mar kup, , docunent
manuf act ur ed atPackareenf feeke: e i(@SSevan be madesyHERe @ ashie 3RS

?ﬁ/eofrgﬁggacg/ Kﬁg%/ﬂﬁézg 7f{)ﬂ8\;\l@ é)gﬁgq;l'e I’TB.I' Tnﬁa%gé:éunen SO% eeﬁﬁ’\g? at hat

(DVD- vi deo) f orefeténoe Gsinga “Hnketalgup docurrent for 4 x 3 can be effectlvely
di spl ayed in "background nmode"_The CSS may _be made using a “style” tag,

as 5 shown the=<fQQCFW\Rﬁr‘i‘§"'€ “d/DVMHTWTMég%Qgg gﬂ]tntl_1 ext er nal

ref erence usi nght ln| i nk" ta&ﬁ :Imvw.dvdforum.org/en -0.dtd">

<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)

34



<I DOCTYPE htm PUBLIC "-//DVD// DTD XHTM. DVD-HTM. |.0//EN'
“http://wwv. dvdf orum or g/ enav/ dtd/dvdhtm -1-0.dtd"> <htnl > <head>
<titl e>BExappBo3ahbo aspect rati o change</title> <style typ@ETHRR/OCYI" >

@creen-di spl

ay 4x3N { video-placenent : background background-col or

, Qpx)

#000000 viewport : (Opx, 719px, 479px, Opx) w ndow : (Opx, 719px, 479px

vi deo- vi ewpor

t © (Opx, 629px, 479px, 90px)H f the entire area is sel ected

usi ng. a viewport area,  DVD video displayed as a background -seenst

0 be

slim Thus, i
pan & scan. A
@creen-di spl
#000000 vi ev
vi deo- vi ewpor
vi deo- pl aceng

n orde}rI to solve this problem the manufacturer just s
\56|r3%§t¥%n area may be varied by the manufacturer. }
@ pl acement : background background-col
/por<?’° y("bpé(’dﬂ?fex 479px, Opx) W ndow : (60px, 719px, 419px
U EX, 79X, A79pX, OpX) T @creen-di'splay 4x3P  {
ru,htm|>background background coI or : #000000 Vi ewport

(Opx, 719px, 479

bl ect s

DI

QOpx)

(Opx, 629pX, 479px Opx) I An area f or med by cuttl ng the ri ght and Ieft

si des of DVD-

video \Withls 08y SRR initidB di§HBySd BY'staticHmy Wplying the

CSS are displayed in a scene through the structure of processing shown
in the following table in the presentation engine, and a corresponding
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

15

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
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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{ video-placenent: background background-color : #000000 viewport:

(Opx, 719px, 479px, Opx) w ndow : ( Opx, 629px, 479px, 90px) // In order to
prevent awmesksq@édocument fromdistorting, a w ndow areaPCI/KRdoewd.

vi deo-vi ewport: (Opx, 719px, 479px, Opx) 34 WO 03/036460 } </style> </head>
<body i d="bodyNode"> PCT/ KRO2/ 01977
<L ody> <ihtmi> In this yay,
docunment s i ni themagkep dprampent, gpddt te; ‘(?AP?)?f I’]ﬂ-ﬂbdq @Ie@ggt E§ré dtspl ayed
bre Tt o HBlbifed 1Al TDYRSiAko BE H0E 3064 e hitdACadirhett nd

table in the esentation a correspon a document

of whi ch aspeegyr@tti dispiayt vaa padartieter Teprexentify cni outpusrrmdaj(rtmmahmaded to
guarantee a right scene. If the correspondl ng page of the docunent is not

rel oaded and s3Bi gfidagey 3l ehyidageiie th %H‘éi"%éi*@ném gRe iFefRINP IR unent

b
T e RE SRR B B PRRREY LD G
nomel)) { apply@ qLspovd, &ﬁégeanémmh@as@r d‘sp(alymg intérablive contemtpect

rati 0==4x3 && current display == EI y@creen-di spl ay 4x3P else if
(Initial Di splagomingte arsateeﬁtames:tg@ctusmgﬁ e gleipilbstyte-shget|or the

apply@creen- i pl gy A3t Bl Godumdritty thd mEhiBtAYePREE Bbeh HelsBipde* %)

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 16x9W} 10 In the above algorithmin the
presentation engine, "Initial D splay aspect ratio" corresponds to Initial
Di spl ay awpacin3dati o of a system paraneter SPRM 14) defi ®e€d/KRo2DVD7
Specifications for Read-Only Disc/Part 3. "lInitial Display aspect ratio"
is a paraneter obtained by 15 initially setting an aspect rati o 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 videa" elenent indicates whether there is AV
data (i.e., |DVD-vi deo% in a markup docunent | oaded .ini tlha}ll{SI oo T qthe val ue
of  "no-vi depWindovs s hieé{a“"qgfsrl‘acpe &s guindpvarR an 8 AiSRIaBMNG ég'"?rge ncl uded
in 35 WO 03/ 0364EB IPEMREDY/GIEPEY he mar kup document, and if the val ue of
the "no-videp" element is "V, it is determned that DVD-video is no

i ncl uded i n { kideaviewkarp lttiecthereatte, of <shape asret trigming| azgarof AY datapar amet er
representi ng anmoutput—mode (normat, 4 X 3P, and 4 X 3L) of vVideo in the
current domain and is defined in 5 SPRM 14) of DVD Specifications for
Read- Onl 'y Di sc/ Par tfTha. adsveahevtionédeynsmic defimitibndising tié spjeay isogree
interactive contents according to a screen aspect ratio usin he. def aul t
styl e sheet oof theARtSY metla@ivg!f implementast BiehsCint laRguagh & &Y " has

been described. The fol | ow bj.ect de | i nd
" Sor cend spl afi operiResTot A Boretc Rt 3 FRETol Sy ebihere ] TR )
of the Upg?f MRREMpRY 86 -madé &y BRe nfEsaDIsPbR YRR inge svéntahamding e

ScreenDi spl ayRul e screenDi splayl nfo; ScreenDi spl Z%Pr operties are connected
to root el emeatsording fe usets laspedoaiivepenveisiont ofeAVadata for 16 x 9 (i.e.,

i kup doouneRVDMSE DR 21 GAri R EEe AR R R 1 Wk AR T,
attri but eunsi g%%rﬁ@ggm%g@l@d\@de;

<?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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attri but eunsi gned shortvi deoPl acenent;
attributeDOVSt ri ngvi ewport ;
attri but eWONBBG4QgViI deovi ewport ;

attri but eDOVSt ri ngwi ndow,
}; Attributes

ratio of an output screen set by the user const unsigned short

SCREEN- DI SPLAY MODE_4X3NORMAL
MODE_4X3LETTERBOX = 1;
SCREEN_DI SPLAY_NMODE_ 4X’%PAI\IR,Q(“AN = 2.

0;
const unS|gned short
const nncignpd short

SCREEN_DI SPLA
node of the A
unsi gned shor
VI DEO_PLACEME
3; col orBackg
AV scene. Vi

mar kup docune
<shape> as a

is to be nmapp
area of AV da
source of the
in the markup
is made by the
user's aspect
a mar kup docu
node. <?xm v
"-//DVD// DTD

http://ww. dv

Y MODE 16X9W DE =
V scenell (@

ng., signates_a_dis
o ng%%% LSRN FERBEb MR R ERE 2o,
[ VI DE C si gned short
NT_BACKGR, g;,, ans uﬂ%’?’ﬁ%rggi@%ﬁarytﬁ% DEQ_PLACEMENT|
round: It,f @g,o,nga(g%g dLe--bgfcchol or> as a background col or
ewpor t o | {qiiaw gpggd;ba(pe> as a trimmng area o
nt. 36 V\D,@ainea/aél pﬁ@@'xtfﬁg (@H%77 w ndow. It has the va
M ndow ar edivideoviawporisl(Gpy,629pxWndpx |90/ Rart ohaesdeneriamied py do
cclittingirigletamd Efysides of thet D\ingdeptpistwravillbe sbleetshape> as a trim
[a. The labove-nenti oned dynam c definition usi ng the obj
APl for the DOM i | ement by a scri pt ﬁrﬁgaggg

ocunﬁfﬁ‘“ =586 ENfP”%ﬂ@Yf.MPP HENGE elpu s
n manuf cBVonk %{?fﬁ%%fggfftg“gi@'%?@g‘k' ng according
ment fo

ratio co 9’% e., DVDvide
3
o si on S,e\%‘ﬁc@g%? Fid Iy 8! DOCTYPE htni PUBLI C

q,ia%k-to be displayed in an enbedd
KHTM DVDvd"W O px,479px,0p%)";

df or um pr g/ envi deo/ dt d/ dvdht n - 1- 0. dt d" >

}

-
</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>

f

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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<htm > <head> <title>Exanple of aspect ratio change</title> <script
type="text/javascript"> function eventHandl er(evt) { var vdi; if
(evt.indewO=s3/08BREEN DI SPLAY DI SPLAY- MODE- CHANGE && (evt poarkroR/01%770)) {

/1 param == . 4x3N vdi = docunent. docunent El enent . screenDi spl ayl nf o;

vdi . vi deoPl acenment = 1; vdi.col orBackground = "bl ack™; vdi.viewort =
"(0px, 629px, 479px, 90px)"; fl An area fornmed by cutting right and |eft
sides of a markup docunent is selected. In this case, it is nost preferable
that the sel EBedbabyaising doasbovermentianedastatiorang dynamicidefipitignsy =

" (0px, 719px, 479px, 0px) " ; di . vi deqvi t =0 : " i f
(evt.i ndeEX::Z'%(i?é@éﬂ%Hvl!Wl 'tﬁﬁ'cg%%X{%e%ﬂévm&%P%@ﬁ@% Séé%%%?‘% {fl} |
param == 1 : oY fhitic- rSSITBRAL akkP GidBB WU GREthoBI SeEBPtse Lsy oif Sst

vdi . vi deoPl ac nt = 1; vdi.colorBackground = "black"; ~vdi.viewport =

" g Opx, gzgpx, 40the, Sqpadiucing \apipawitud owl be "sctgnn Mosiexcary b chapged even
vdi . vi deovi ewpor.t = "(0px, .719px, 479px, O "Ll E th h th '
o1 o b oEibo ert SR BRI PGS S BB bl AU HERE AN B

o356 e OAL0S SPREL SN MSERESL B in A ente i B

DI SPLAY- MODE- epiiNsaFtc&& riext maraupdocame) as it{isliptieselarerit £haRgedin a

docunent . docunent El enent . scr eenDi spl ayl nfo; vdi.videoPl acenent = 1;
next markup document.

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 . col or Background = "bl ack”; vdi.viewort = "(Qpx, 629px, 479px, 90px)";

vdi . w ndow = " ( Opx, 719px, 479px, Opx)"; vdi.vi deovi ewport =

" (Opx, 629%w©,08/M%qK) 90px) " // Part of a scene forned by cutPCIrngrmiogdw and

| eft sides of the DVD-video picture will be selected. } if (evt.index ==
SCREEN _Di SPLAY Dl SPLAY- MODE- CHANGE && (evt.param == 3)) {H paraml == 3:
16x9W vdi docunent . docurrent El errent . screenDi spl ayl nfo; vdi.vi deoPl acenent
= 1; vdi. coIorBackground = "bl ack" vdi . vi ewport =

" (Opx, 719pX, 479@t;pui:§oﬂ)e markig dmmmnt 10 '8 YHOET LB 1T Profgyips sth}aS
</ script> <scr et/ t"> Eve
//evelnltoHandI er‘l’ g/pp glw?‘@?‘éda IN@%'&D Wﬁ'ﬁboﬁr‘]@iﬁ?ﬁe@ﬁ%ﬁg
/1 SCREEN- DI SP'—@tXré%@é@d%d 53359%&1%@3@@@9@@%@\%0% and if there is a style
Event Li st ener ("dvdvi deo”, event Handl er, true);
dvdVi deo. SubscshdTpEWided S@REEN mnamfaatumam N GHaNGErkupe doturest r thet >
</ head> <bqdy i d=" ch Node".onl_oad= ? {hbepEv ndl erQ' > </ boge%/ </ htm >
The mar kup YocBifERN4 ”ﬁ%ﬂ%fbﬂuﬁph' ) c'@ﬁ UphAgehyReNhiG g seang using
defini ti on, a”ﬂ’1et Pepertitss 5Gcr Bg \ﬁé\ﬁ? , ﬁﬁjo‘é\f ks ?\ﬁ@Btv@\ﬁlEBﬁgéB&orﬁﬁlga
user's aspect rati o conversion or' button) I nput vdi .

screenDi spl ay Med@scredgrodisptaygwhish awdeﬁmémmﬂblys corcampending stytp sheet5 aspect
ratio of the scene using a script

docunent. FIG 16 skotePalsd %Mﬁéjrelttgrn ua&&r{%ﬁér d%ﬁ'f@@%%%@%&fﬁﬁ{;‘ag{)?ua

to a user’s aspect ratio conversion key (or button) is changed. In step

10 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

15 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

20 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

25 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

30 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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reproduci ng net hod according to the present invention. Referring to 38 WD
03/ 036460 PCT/ KR02/01977 FIG 16, by using the above-nentioned static and
dynam c dwDioaiosd4ems, the markup docunent scene is di spl aped/kRRoOIGINg to a
screen node (aspect ratio, resolution, and video output nethod) set by the
user or set in the reproducing apparatus. The screen node can be changed
even 5 during reproduction through a user's input. A viewport value and a
wi ndow val ue of the markup docunment applied in this case can be applied to
a next mar kup rdacufgetirecisati @ fixed fasprek date & samerc iabig)e withn each nether mar kup
docunent. In st. 601, th resentation engin reads,t s¢reen, node 10
(aspect rati oﬁ’f"ﬁfoé'iépﬁ'?? 8!??0@88' S8 eroqﬁrbﬂﬁo%aﬁgal)ayssziatehﬁet Qsest to
reproduci ng apRgREkibrers | ifefteaPdsinalarasusie ushig HRY ematkup deo
out put method neans that a 16 x 9 video I1s output in a 4 x 3 letter box or
4 x 3 pan & scocunamnd haging Dfived espedeaatiolseieenaatibg aldispl spaed cani bdout
scene distgrtion. 1 V\Vjeq a display is,set to 4 x 3 size, the AV decoder
2 converts® arf¢ PE%YﬁYn‘t'??dzphyeﬁVQId'%%GB?a%gn reeQrding Hapterantiveut put s
t he convertec&dﬁyerﬁ}g]ream When the display is set to a 16 x 9 size, the AV
decoder 2 outputs the AV streamin a 16 x 9 size without conversion. This
i s because the AV dHHirstawhen gystorage Injedianpdedvhich tAMé dbafa XDYDsvideo) s 20 t he

DVD reproduci ng apparatus. However, it js preferable that the output is
performed onl ynapdaciurRd JQ/asté ¥heize andha sarreen QPU@Qﬂtdﬁdnawﬁ‘étUB‘? er than

a conventional, i I Lvie f i 1 i Vv
streamis al \/vat?serl %gt:;?)éd%é’i I% dﬁ%yg(@éﬂsa;cﬁz]gﬁlgﬂbrgiigﬁ%éﬁgg%ﬁ zri%c?L{b?nqu yl e
sheet in ybe pHppestus! i dispinghge reindds25acrdinyedtdagiplaying hemeeds screen
node, and properties such as viewport, w ndow, and vi deo viewport, which
are defined i Herhedded reegrnkRakgrowrd made, angl RIR masde) willbeidesempetd. The,

presentation engin i ) 4° the markup docunent read by the reading
unit 1 and ché’&'&yege%pggiggﬁ{é"eﬁﬂ i nked to or enbedded in 30 the markup

docunent. In step ¥Gf8.athsd WBkre AV dftaFbl € xders sisvay irdles) dIFIGha7,
manuf acturer in the markup docunent, the presentation engine 3 39
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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WO 03/ 036460 PCT/ KR0O2/01977 out puts the markup docunent to a scene, using
the properties such as viewport, w ndow, and video viewport, which are
defined iwotlh®3@ded ault style sheet sel ected based on thePs#FKRRHOEIM node,
and if there is a style sheet provided by the manufacturer in the markup
docunent, the 5 presentation engine 3 outputs the markup docunent to the
scene, using the properties such as viewport, w ndow, and video viewport,

according to @creen-display, which are defined in the corresponding style
sheet. |In stepni@sareentdisplayeafer aaseading st sheale(GeSr@s shawn dcterafing to

' tj i k t i h d. I 10
T605. i1 the ddfberi modtll Begniretieny B UbBr ey IBLERRd: PERYERgi ne 3
| nforms the cosfissaifak NSt HEKYEpRRRKITRNmelhol REBRRKGT RS I the GhEYEHST On

event ASPECT- RATI O CHANGE, executes a script caused by the eve
interprets a sovewrion]ithel sipwporharey has ibalh d¢he oAVedatandinag the eanartkepchanged

screen node using ScreenDj spl.ayProperties in e 15 presentation engi ne 3,
changos. 5 Sor AAFLIRTBIIE aRSow e hasiss SREsReRY i dak SymneRged
interpreted i i a t : r%é&h Nt cene.
In step 1606, rgﬁ%htgﬁieﬂés?g?fée%ﬁ%e@ﬁbéng{/ﬁm?ﬁggge |neOI g)'fgg% 16%%1‘59‘9!;%@

det er m ned whahbde ig displayedudn e disielagdok ) x I toe ANt atasdisplaged @setle and
t he out put of the markup document is 20 termnated. In the case of the

mar kup documerRackgropubisdustidigriayed gt the sape 4 ¥ yaRer raba@smuasPeds not
been defi ned. i ocunent manufactured in a 16 x 9 size
is displayed g%ﬂg%éit@%‘n;a@ﬁ*ﬂggégﬂﬁeng, the method for effectively displaying

t he mar kupodocunentThigl, Egchse whiere the Y data iheynthesixéd wittopies tmarkupuch as
"viewport" and "w ndow , has been described, so as to prevent scene

di storti on whelasumaiteint @ sBén mede using nihen PseRrAME rvidedrdlRGasRr: df t he

above- nenti on r.epro i t C i (o) pr.e i.aventi.on.
Her ei nafter, fésgﬁe.(;%@?ﬁ?&bg%fdgerﬁggggﬁat %g%r glg?%tdg’gﬁ)g %%?ﬁé\&n 'ao(%zpo(for di ng
to the presentF|GIVENtWiNbe i desthibeld. UThRO caseds ashilhpto st shadd eftthyel y
synthesi zing an AV scene and a markup docunent, which are 40 WO 03/ 036460
PCT/ KR02/ 0197 Zralpeddetc maded and anf eniginabsmrkup raacuogrd cwilemaket adptali t h

each ot her] 5 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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W t hout scene distortion, the user can enjoy a display state the closest to
manuf acturer's intention, and sinultaneously, using the markup docunent
havi ng a Woxa@3@spect ratio (screen ratio), a disc space ®an/Kry281970r e
effectively used by avoi ding repeated recording of interactive contents.
First, when a storage nedium in which AV data (DvVD-video) is manufactured
to a 16 x 9 size and a markup docunent is manufactured to a 4 x 3 size, is
di spl ayed on a display for 16 x 9 through a reproducing 10 appar atus,

di spl ayi ng netdisglayad Qs ierdjsplay diaymdaiientp dtiaspegtaatieddsinagoerly the

back d d d PLP N f to FIG
D pat 2 ing®hated aUMEE by iRl S8R It Whef sRbiiRg e 17"
synt hesi zed Wigdar@ é@érﬂl’fb@hcﬂh@embnufécﬁﬁ‘rer@ﬁb@dé@%@wﬁdatalﬁ) arpsdded by
"object" elenents, as shown in (b) of FIG 17, will be described. If the

manuf act ur er ssze, invdrdenhto pravenhéig AV daia from displpgicg"in thadetter bhx amar kup
docunent sa that the AV data for 16 x 9 i,s, ex se S Jt iIs, the entire
synt hesi zeg SC8P) ¥R 33 ‘%‘O\W%\%c‘? aé%:regbs)aﬂg Flé H)t'nefﬁﬁ €d so
that there is élﬁbé&?rﬂﬁltcﬂf%hé dﬁrb@@nt‘ |'i‘|vénﬁ'd)§pé %%eﬁ@rca%Gbé d&i8yed s &ﬁ?hgr ea

excluding right and left ks I's selected as a w ndow area, an
synt hesi zed scouaost appmmmtampet aecartingt tee avc aspeatamatioe of ef Hsplaw ey

displ ayed. However, if th turer se wi dt h" and, "height" of the

by ect ™t ag. \SBEY SMare [PTIRGIOSH B8, PREKGIGURIGNDe aand PIPTNGUPLER  af 1o,
the AV data w Qr@ﬁ&qﬁ N/ 5;5531 q}mg i, hape,

| etter box or &péanrm@ scan s %Bg rﬁ% rr synltgﬁ esl géir 'asréﬁlé@pwwc@éarﬁ

di spl ayed10on tdred de&@oﬂwﬁ@vlnﬁﬁwprﬁpmﬂémrﬁlyWMVﬁam rebpectiveilys case, even

t hough the AV data |s manufactured to a 16 x size, the, AV data is
embedded in the di sipIfd{p- 118 aasuming that maekup @@@%ﬁtééﬁnﬁmﬂﬂg diffeent hus

data i o syn neGREEh ROl %‘és%i@”%(@é%ﬁéﬁn%ﬁqo AT YL P ERBERE 8t Csl ng

th t i
@er ben i syl Y oreBERER} corfladiPdprot Red O iy My ed 116
17, will be degcrkiedn iRRpld)s @)% '@nfdroﬂle%' PN x SITPRECTRIYN %ff the

reproducing met hod accordPng to the present
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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invention, the viewport area has both the AV data and the markup 5
docunent, but the wi ndow area has been defined only in the synthesized
scene t heweoB/03dibus, if the synthesized scene in the "backgmraRudiomode is
di spl ayed on the display for 16 x 9, the AV data di splayed as the
background is just displayed at the sane 4 x 3 screen rati o as an aspect
rati o of the markup docunent. 10 Third, a case where the AV data is
synthesized with the narkup docunent in "PlI P" node using the pro erty
vi deo- pl acement : i IT NEERR g@ﬁoau(wbeaﬁh@ﬂer@gtbdaatamfrﬁ@e sinipipixeliedt a(vas

shown in (d) of ed. This case is simlar tothe
shape of the enbed%t&}&@i«/géﬁgﬁ%%i@o&?nal mar kup docunent will nake a
total 15 scene for= fhen3the téwgm r&eeof dRé | Wit Eb@lfr‘éﬁd%t Hidthvatigek kata)

docunent is displ a%ed in scene, and then the AV data under a graphic

plane wll be disp @ylédnﬁahr%sdutmpar ent handling area set for each PIP-#
in the pres entati_o 8 In this case, the reduced AV data under the
transparent handl i ng 7%'])83 §ppears in a predeterm ned area for each 20
PIP-#, and thus adagtgbility is lower. Since the area set to viewport: in a
scene in which the markup docunment is synthesized with the AV data is
mapped to wi ndow. erefcxne,sir@mesohgoamfa?%hxsﬁtﬁﬂ hating @ 1@ s¢8 pitei @spect

|nteract|ve contents are donthed | a artic Iar i.n the

"backgr ound” nBHe EnBAEs §f§r'|\t/él‘ﬁiih %@u”c?% 554%6@%[)%@& el dHhot be
d d th FB%%; ¢t f. 8

\%grgciv aZat aﬁllxor X?Q’lé:hgrsy esf;w@é ?c%n\/e?t |nf5 g Gé Sﬁ op?e4c>6<lsg

ina lett@g b@nosha@gqu@ubﬁ@sfobm@[gground node and |s di spl ayed on a
display having a 16 x 9 aspect ration. In addition, (b) of FIG 18 shows a

case 30 where the \%&a@a foVZOlzggg i s synthesized wth the markup
docunent for 4 x 3 Ban shape in the "background” node and is
42 WD 03/ 036460 PCT/ KRO2/ 0, 477 di spl ayed on the display having the 16 x 9
aspect ratio. SinceJjonty=t-He xpi7edow area of the synthesized scene is
defined when di splaying t hE0 scene ‘even though the manufacturer encodes t he

AV data to a 16 x 9. size, order to preyent eAVd fr di aylng
inthe letter box opoﬁlvﬁ%ﬁ‘lo@r@ GONYRLIY] g e rAsQly 5 %8%

18, in anotherany g40 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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enbodi mrent of the present invention, a scene can be displayed in the nost
appropriate shape according to an aspect ratio of a display or display
nodes (erweddmsbsnmde, background node, and PI P node) by @effikrmgiaiewpor t
and wi ndow properties only for a markup docunent 10 and vi ewport and

wi ndow properties only for AV data, respectively. In FIG 19, assum ng that
mar kup docunents considering different aspect ratios of displays (r) and
(r) and AV data (i.e., AV contents of DVD-video format) considering

di fferent aspect rh@tabgogrontakigsalionr) and (c) exist in displays O and

(r) for 4 =x 3 and_ S i 5. displays i.s .720 x' 480. havi ng
t he sane pi xel nunbbr%fmggzast[?g]v@q%h @Eégﬁg%br,a%f’n&ttﬁé %s%x%z)'f'sﬁTW' ly, in
a 16 x 9 aspect r atriatio, tot& verfidd réfolutidrit h to | ength 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 | ength of when ke lergth rafo1of the umit pixedyis 1,fa avidihsratioyx itetah

tel evisionz(TV), the t ratji.o of a 20 scene pixel varies .according to
t he type 015 TV, an}qr%@?ﬁq{ei@umqfi cult to wunderstand variations in a

scene. Thus, for tRezzqmugeni ence of explanation, a conversion equation
with regard to each case of 1.78 x 1, 1.33 x 1, and 1 x 1 screen ratios
will be described=wround éf@rence to FIG 21. Only, the length of a unit

pi xel is the sa Nanely, in all _cas 25 ere are no_variations in
hei ght. Conver srg_ﬁh%ie?‘%ﬁe tQ%g%%yq%og?QQQ@%b IRG@ Ak A Pixehaspest xel
aspect rati o irggi Wk i I j hxel ect
Talio. Total MelpISCRORRTeC e RERRIRTYSN84R A stncile £ 0051 AT

nor mal i zatOon pixdleaspéet fatigt hThatt is) wheh heonvertingi n&d d 31shapa @id

ratio, total vertical resolution) = when the length ratio of the unit pixel
is 1, a width feliawisgEquation isfmetontal resolution 5 = 1.78 x 480 = 854
Therefore, the resolution of _720 x 480 having a 16 x 9 pixel aspect ratio

is consistent with X@egj;q;sg7 ixen1pf 854 x 480 having a 1 x 1 unit pixel
aspect ratio. That is, whené6ddnverting into a (1 shape, the

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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10 follow ng Equation is fornmed: 720 X(1.78: 1) = 854 X(1:1) 854 X(1.78: 1)
X(1:1) = 720 Conversion O Conversion between the resolution of 854 x 480
and 640 xwodR/0baed ng a 1 x 1 unit pixel aspect ratio |In tReTaaR/O077
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

usi ng viewport: and displayed on the 640 x 480 display. . Wien interactive
cont ents manuf FRIAERN HeVIG e # %8b Pée} caspest ratigprayriticahresodsipry is1go

214 x 40 ar cal PO | THG 15 Mokl Pafeilif foHnddt hdtuBn GRCKAREP' "'

interactive copgsoiltforrhaling thedBR (6 & D) @Xéﬂagﬁbdth@tio% theAdertidappl ay,
the viewport are of the interactive contents need to be well selected, and

when the i nt er ERSAlytiortbaviegitee 36 A pixel aspectratiodi spl ayed on the 854 x 480
di splay, the window area of the display need 25 to be well sel ected.
Conversion Q The respofiuii:pr-0fyT2Q.% 480 having a 4 x 3 pixel aspect
ratio is caonverted into a shal having a 1 x 1 unit pixel aspect ratio. 44
WO 03/ 036460 PCT/KR02/ 01977 Tt al horizontal resolution = normalization
(when the Iength ratildld® Dregthild3plxel is 1, a width ratio, total
vertical resolution) = when the length ratio of the unit pixel is 1, a

width ratio x total That RQthe sixbalf the Wamdbw efed irl thE3dsprERor 3 a8 eHbdIb40
Therefore, the resolution of 720 x 480 having a 4 x 3 pixel aspect - ratio

i s consistent @et7R0:%360 sodhat thery 28Fx 480 resalgtiom i 1yxQ istmaintaingidiat a10
pi el aspect. " 51 oTnd &8 )eF8RYRL Hidhiey Ry R5(¢) 3 shape, the
: 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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X (1.33 :1)

720 X (1:1)

64 X(1:1)

720 X(1.33 :1) Conversion (r):

Conver si on between the resol ution of 720 x 480 haV| ng a 16 x 9 pixel

aspect rawpo3asdoet he resol ution of 720 x 480 having 15 aPeTKR201%e!
aspect ratio The foll ow ng 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. X(1.78 :1) = 16 X(1.33: 1)
X(1.33 :1)=.-X(1.78:1) 20 That is it is nost appropriate thai_the 720 x
480 resolutipn in the | displ|@PFef 4|x 3 is displayed i n 540 %902@60
resolution in the display for 16 x 9, 6AAE430n(1840MASH | 0y 48| Fetegmined
(correspondi hg to "hot[area )Emge@kd egpondi ng o 540 480 1 n] byheobject
interactive gontents fior, 16 is gel 28, |bhe a6l esd.edoafggq is rjghtly
di spl ayed on|the displ a{?x or ﬁ"%ie( 3 $R6ﬁ/l8=£mwhi Pe it |lthe 720 X§14gn0
resol ution having the |16 x 9 Efﬁc‘%’é’l““d aspect rafio is ¢onvertef 6f1?1’f€8 al letter
box shape in|the 720 x| 480 45mdd® 03/ (364604CTEKROBP () $9~A8¢ esol ut i on| havi ng
the 4 x 3 pixel aspect|rati O,p”ﬁm&ﬁr[i Cala0 X £5901] 630 50180 I| 640 @80 | £Ro0 A 18as|, t he
fol | owi ng Equati-on—is—forred-betweenthe—vertireal—resotutionuayiagl t he 4
x 3 (16 x 12) pixel aspect ra '%Jm\beaaé& d|the vertical resolution ha\Q/Jg ng the 16
X O pixel aspéct3 makirol 4¥@1. @dode1) =1 6¢1480g,| 894x 488 [ G0x43g. | By oPigghy( 1 33.
1) That is, {hbeuséze of the Wi ndow arlea in the display for 4% 3 should be
720 x 360 so|thadaf he 720 x PfEgrdaRo![UTg20148001 640 469 | 1 siommen{edora@do af a 16
X 9 size and d§ di spl ayed on| the d| spl ay for 4 3. As above| when the AV
data and the markup docunent |_are manuf act yured by he_m;t_%cl_gger at
one aspect ratio on thge basis’® F‘°decorvé¥gi‘€ﬁ9 b huHl p&P 8 et ixﬂ' case
where the ratio of a unit piljxehbedsdizg is diffgrent, their coneeaipigedar e
di spl ayed acc¢ordi ng to| as@ectméqati 0S| Gaokhed disspl Ay S samsass hpbybbjett t he
followi ng table. : 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 | 640x480 | 640x 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
16 x9 markup | 4x3 mode 640x480 | 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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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-nentioned conversion relation,
and t hus wo ®3@ssuned t he resol ution having the, 4 x 3 aspertKkrRA1970 t o 640
x 480, and the resolution having the 16 x 9 aspect ratio to 854 x 480. In
addition, in the enbedded node or PIP node, it is assunmed 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 spl ayed in ah—area—of 272 x 153 Conte ' Repr oduct i onVi ewpor t

Si ng %dow sijze manuf a¢t ur edfGAERRIYY )Amb\%laé% B 488 A5 uHnt|dat a
Enbeddeddet er|mi ned 4 x |3 nmar kopsode640 x 480640 x 480640 x 480by obj gct
document , 4x3tlag 4 x 3 AVBack@rmimude 0a] abbOeRd | 0644985 A85a% 488 0G40x 163480640 X
480 46 WO 03/'036460PCHKRO2/-0197+7FPHProde206x—156—640—4806406—-480640
x 480det er mi ned Enbeddedby obj ect 16X9npde640 x 480640 x 480640 x 480t ag
Background640 x 4fPinanskafal i lLLR-nmode640 x 480640 Xx
4806?10 x 480200 xml)tSO Enbedggclje:ilgtpgmlér?etgggqﬁé%&%rgﬁuégé?ﬁ?e,i\/bdemo X 480854 x
480640 x 480by obfssengdowhioh 16299 X/ data is\Batthesipeh dbthoa ¥ }806ei@up 480640

480640 x 480, dat P), Pl 640 x 480854 x 480640 x 480200 x 150
)énbeddedd)éterrﬂ%g‘ma%i%%ﬁge%h %r:g g\tﬁsgaﬁ% 1% t‘i@lﬁ)')%? AB G 'S)B(lﬁYJeE 16249
Background§40 g6 8= 4in‘art BRI 11R08 bt st in (a) of FIG. 22, the 16 x 9

AV data synthesized with a 16 x 9 markup document is displayed in the

embedded mode, and in a background mode, 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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node PI P node640 x 480854 x 480640 x 480272 x 153 Enbeddeddeterm ned 16 x 9
mar kup4x3node640x4 80640 x 480640 x 480by object docunent,tag 4 x 3
AVBackgr owod3gatsannde640 x 480640 x 480640 x 480640 x 480 PPTKEmM@eH40 X
480640 x 480640 x 480200 x 150 Enbeddeddet erm ned 16X9npde854 x 480640 x
480854 x 480by object tag Background854 x 480640 x 480854 x 480640 x 480
node PI P npbde640 x 480640 x 480854 x 480200 x 150 Enbeddeddeterm ned 16 x 9
mar kup4x3nmode640 x 480854 x 480640 x 480by object document,tag 16 x 9
AVBackgr ound6403 porgalet@pe, 28d6hE shapes aredugbon ghapesfdfm o at8de640 x

480854 x 480640 x.480200.x 150 .Enbedded854 x 480854 x 480854

480det ex i ned MANCTEASHAAN Jh ST B 36009 SRETS4P P60 BES ARRIS 1077

Backgr ound 854Jr9ﬁké%0§§f},emiéﬁg|&5&mg|gﬁg§5_4-x 480 node PI P node854 x 480854 x
€,

480854 x 480272 x 153 In the above tab (P) indicates a pan & scan shape.
A scene in which 18 x3b: g usarsets asgredresutpatitond dhx 3 latter Boxnshane

a5 Tol lost i n an AibSAdLd HEMSosa SHRRMORIPG 4 8 FIRAN 850a0bo08 « o
16 x OW: If a user sets a screen 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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AV data synthesized with a 16 x 9 markup docunment is displayed in the
enbedded node, and in a background node, as shown in (b) of FIG 22, the
16 x 9 Awoasaseynt hesi zed with the 16 x 9 mar kup docunmentPCr&Rroudiosghrayed in
t he background node, and in a PIP node, as shown in (c) 10 of FIG 22, the
16 x 9 AV data synthesized wth the 16 x 9 markup docunent is displayed in
the PIP node. Reproduci ng nethods according to an aspect ratio according to
a yet still another enmbodi nent of the present invention are |argel
classified by anaspene ala disalaysi Mgvaluess<ahrper. &NeAR Ditiivedée 5188y 15 an
APl for a DOM eMdont thyg contents are initially displayed in a
scene, the int%dfelg’c [Q/@é” i(?)n °ekr%t/§' are di spl ayed on a display through a
static method usingAn éeinflet oS byl RSkt Markifadtassh UsinPthefgidianer a
CSS defined by a "link" tag and a "style" tag in a markup docunment. -
However, when priepesiyed @sereen-displaydxigedessyibad @beveds asgaliowsiri ng 20

ductign, th i o of d i cal |
Changed by Saddi ng 4 Setsully shie "5nda DL s el ShebRS PR ARG Frpe”
| anguage t o t hera¥BhigHiBNAHGIRE MistdBéAon tah@pﬁlﬁ’dlsu%@g appefdlus Hapgiinadhgst, a

static nmethod using @creen-display rule w e described. Properties,
such as vi ewpobpe guadanieadotlivat & sgenearigugisp@yed cax tteetmamdfactusep wantaind

w ndow for AV data, ,respectively, are ,defined,in an inproved .
@cr oen. di spl e i Hanciactiel qvh e Bisplva he SKENe % OBE WIShRR: Bat es
that a user set8§5asR&I§Ssk Addelitd @ mafkdd %%93Wf8ﬁ3\ki'ﬁ§0§g@gﬁ7i7nx 3

normal shape, and this shape is a reduction shape of 16 x 9 A
whi ch di stl@r t i style shashiish defaubstyles ebeat instatied sh arprésestation emging withunl i ke
a conventional normal shape. a gser sets a screen output to a 4

L: If
x 3 letter box2RRgpdMBtioN aélﬁ.dv)éﬁ%a[]g@r WP docipertStgRGIN aStPraoe x 3
pan & scan Sh%@d‘uﬂ#a?‘e ﬁ}\é{wu'féct@réﬂf@r?tﬁgt g?sizsé?r%g8§.to?%h%9e§ Bqin9 W de

shape 2. "video-placenent” proper esi gnat es i'spllay " node of the AV
scene. None, etfigegliste@d exdmplefareabdsda ongtheuadovespicetiontd @ hicsrwedsispl ayed,
enbedded node, 10 PIP node, and background node, respectively. An initial
value is an 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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enbedded node.
color of a scene forned of a single
vaiDwa/0s@yo vary according to a 15 user agent (UA) PCA/KR02/01977

initial

3. background-col or property It designates a backgrou
color. A value is <color> and

nd
an

"docunent -vi ewport™ property It designates a trimmng area of a markup

docunent .
100%
<bottonr, <l

A value is
0% . Here,

<shape>, and an initial value is rect (0%

the value of the defined <shape> is rect(<top> <r

100%

i ght >,
area

of a wi ndow
display. Av
100% 0% . 6
the scene in
scene. A val
0%. 7. "vid
AV data is d
di splay. A v
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" MAHEBunt- &SP Udoooder operty 25 It designates a trinm ng
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100%
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S plidepenindd® : DX, 08Pk 3BBH&0pdPCT/ KRO2/ 01977 on a scene of a
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a 16 x 9 pi xenaasfastirer makes the CSS in the markup document so that AV data

10

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
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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15 and the resolution of 720 x 480 having a 4 x 3 pixel aspect ratio).
@creen-di spl ay 4x3N { background-col or : #000000 docunent-vi ewport:

( Opx, 629pwWOH38pods®0px) docunent - wi ndow : ( Opx, 719px, 479pPCQIB02/01977

vi deo-vi ewport: (Opx, 719px, 479px, Opx) vi deo-w ndow : (Opx, 719px, 479px, Opx)
} @creen-display 4x3L { background-color : #000000 docunent-vi ewport:
(Opx, 719px, 479px Opx) docurrent W ndow : (60px, 719px, 419px, Opx)

vi deo- vi eVVporf Ny vi-deo-wi-ndow

(60px, 719px, 419px, q)w e°$ﬁ%@&{§%@jﬁ 9 pi%BP { background- col or

#000000 docuent -yi ewpor'f R xR %0 90px) docunent-w ndow :

(Opx, 719px, 479pX, do vi deo- vi ewport (Opx 629px, 479px, 90px) vi deo-wi ndow
(Opx, 719px, A79px ggggn disorld 4P 03/ 036460 @creen-di splay 16x9W {

backgr ound- col or :g #00000 docunent -vi ewport : (Opx, 719px, 479px, Opx)

docunent - wi ndow : ( Gudeoflddpnient 7B4ekgrodmd) Vi deo- vi ewport :
(Opx, 719px, 479px, Opxhackyrowhd@olar :#IO0000 ( Opx, 719px, 479px, Opx) }

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

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

video-viewport : (0px,629px,479px,90px) // An area formed by cutting the right
and left sides of DVD-video will be selected.

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

@screen-display 16x9W
{
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;
5
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PCT/ KRO2/ 01977 Since the default style sheet is differently set in each
reproduci ng apparatus, a scene cannot be usually displayed as the

manuf act uwero3/os@nt s. Thus, preferably, the manufacturer nmekeKrRm/o0aditional
CSS in the markup docunent and attaches the CSS to the docunent so that
the 5 AV data and the markup docunent can be effectively displayed even at
an aspect ratio set by the user. The foll ow ng exanpl e shows how t he

manuf acturer nakes the CSS in the markup docunment so that AV data for 16 X
9 and a markup docuhiere, feareenRisglaykropertiest ace icpshgctedstel epselemeants
"background node". The S nay . be e usin "style" as.1lQ shown the
ol Lovi ng. exanglh & MarkiPioP RNt Bad R oAlE Bt spRiahDionle @FionBRick i
"link" tag. <! t BLI € ‘sefhi KapMg N

“ht tp: /[ ww. dvaf orﬁ%ﬁgpg?%ng%ﬁ%t g, SclipOshglelse ST Whe THBNITE gdo ek
<title>Exanpl e of dbpedefinitioncandthargpertyiofl en intstfgte defindion dangu=gs' >
@creen-di gpl z;d 45<3N ﬁ/é Vli deo- pl acenent : background background-col or
#000000 d&cuneRb) @R ABEPHOWS: cpx, 719px, 479px, Opx)  docunent - wi ndow :

( Opx, 719px, 47PPK DbnitioN! J€0- Vi ewport . ( OpX, 629pX, 479pX, 90px) /71 Tf Tthe
entire area ipsnSfhecI®sbnDRpBGRUR Vi ewport area, AV data displayed as ja
background segimts to be slim Thus, in order to solve this problem tjhe
manuf act ur er | usrteadmlysitilsut amsignasicshort  geremmDisplaydotear ea nmay be vari ed by
t he manuf acturer. vi dedtibiitadgnsigned short, Tidegilackreplk, Cpx) } @creen-di spl ay
4x3L { video} pl acerren@tt;!bu’fﬁaé)g B8 d bﬁgcmﬂwglbr . #000000
docunent - vi ewport : (OpZ(ttﬁr'Z‘_‘LtngbMSggg, 0px) port;

ibute 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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docunent - w ndow : (60px, 719px, 419 xp , Opx 51 WD 03/ 036460 vi deo-vi ewport:
(Opx, 719px, 479px, Opx) - vi deo-w ndow : (60px, 719px, 419px, Opx) }

@cr een- awopBag4dx3P { PCT/ KR02/ 01977 vi deo- pl acenent : [paTHROQOMT7
backgr ound- col or : #000000 docunent-viewport : (Opx, 719px, 479px, Opx)
docunent -w ndow : (Opx, 719px, 479px, Opx) vi deo-vi ewport:

(Opx, 629px, 479px, 90px) // An area forned by cutti ng the right and left
sides of DVD-video will be selected. video- WI nd . (Opx, 719px, 479px, Opx)
} @creen-di spl ay 1§R©\ﬁbc{vevfﬂ§@tb°"iﬁda€mﬁmlc e Hﬁ'&%r’@mﬂjm%ﬁ@ﬁgﬁ sW&ecol or

(Gpx. 620px 4760 Eon R the PGHEsrNPRmEACE oV B Serbl iRl hER R i,

distorting, a ménd@aVkage@lobanfe@dugedsh&wdem Vch@WIﬂ@IrdwmgCBXarﬁél%PX FHa8px, Opx)
vi deo-wi ndow : (Opx, 719px, 479px, Opx) } </style> </ hea

i d=" bodyNode" >exarppleyis mede W>thﬂsn@nuf8@turendoyspansldenﬁgh@cenft marwhgm ayi ng
interactive cont ent,s ccorgdin a,.screen as O .USj def aul t
Syl e choet or st GREe Aletd 1R CRERTRRT Y Hatd P % bl er “has

been descri bedpyp-video) and a markup document for 16 x 9, which are to be

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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5 Hereinafter, a dynam c nethod using an object source code of the API for
the DOMw || be described. The value of the object source code can be
referred wo 0336360 a scri pt | anguage in the markup docunmenPCTER®20M77 owi ng
obj ect source code is used to bind "ScreenDi splayProperties” in root

el ements (i.e., <franeset> and <htm >) 10 of the uppernost |evel.
Interface ScreenDi splayProperties { attribute ScreenDi spl ayRul e
screenDi spl ayl nfo; 52 WD 03/ 036460 PCT/ KR02/ 01977 Here,

" ScreenDi spl dyPr oper t |‘@5¢°'°&‘?%’k@8¥ﬂﬁ’€d%”éﬁ< to root elements of a markup
docunent, and the val Lt: 5 u E’g‘l fg’(’fo ", can be referred to

using a script |angua AT, ' niti property
of an |nterfaccgm%§ %%Sf&rﬁg \% o ind %ﬁgf??ﬁﬁg fTﬁ_ ifni tion
I nterface Scrleen rea on y ute unsi gned short attri but e
unsi gned shorit attr| bute DOVBtrl ng attribute DOVBtring attribute
DOVBtring atftri but er G¥ovidex +NGCREEN DISFUhe NSBEIGHANGESEE RRTHarwPl Aydypde;
vi deoPl acenent; col qrRackgreuwndexowdocument vi ewport; docunent w ndow;

vi deovi ewport{; vi deowdirddneumgéitidocumentEiementS@embDisplallaijpMbde: An aspect ratio

of an out put [scene setvdbjdegPlaeasent = 1;
vdi.colorBackground = "black"
vdi.documentviewport = "(0px,719px,479px,0px)";
vdi.documentwindow = "(0px,719px,479px,0px)";
vdi.videoviewport = "(Opx,719px,479px,0px)"

}

}

-—
</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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const unsi gned short SCREEN-DI SPLAY MODE 4X3NORMAL = 0; const unsi gned
short SCREEN DI SPLAY _MODE 4X3LETTERBOX = 1; const unsigned short
SCREEN_DI8PLaW3d¥RIDE_4X3PAN&SCAN = 2; const unsi gned shor ®CT/KR02/01977
SCREEN DI SPLAY_MODE_16X9W DE = 3; vi deoPl acenent: It designates a display
node of a DVD-video const unsigned short VI DEO PLACEMENT_NONE = 0; const
unsi gned short VI DEO- PLACEMENT- EMBEDDED =1; const unsigned short

VI DEO- PLACEIVEIYT- BACKGRC%JND =2;. const nsjlv%‘lned short VI DEO- PLACEMENT-PIP =
3: col or BackgrBGHBKUP AaCUmet SN i AIskiRYiegh SCeIING iR 18y BeigRn ®8A8r of a

DVD-vi deo sc ' OLtey \Ji [ITES
trimmng ar eaq(%s P %&ﬁéﬁgﬁ'p@s&gg%héhg Jl%eoéggarrtghp me\éﬁé@fsﬁb%g&a@% @Zﬁeﬁe of
<shape> as a ‘inrldevwepnoglacing apphrafisay The serbenmbde cani hereHanged epedocunment

is to be mapped. videoviewport: |t has the value of <shape> as a trinm ng
area of the DWNINGdERProdugiwitieRsigh pt UsRlsS dmruty al\(@lues ofsvigpesrtasnd wi ndow

then vi deof) acLgol breChark B dbEUERF o thé AR gt AT BELEPPES Past T ot e
by "wi dth" ancahhbeghpplietetd rehelRy mdarkuscdicepientt a9 it fis tinéhdsy ek rdcunment .

53 WD 03/ 036460 PCT/ KRO2/ 01977 The above-nentioned dynam c definition using
the obj ect souh@agedin amexhmarkgp dogemBaM i s i npl enented by a scri pt

| anguage i ncl uded i r ] as.shgwn in the foll ow

exanpl e. The exanﬂﬁgtééme%ﬁg F’?ﬁ%’ﬁéﬂ%ﬁ 5@96}%3 (5 d@o&"ﬁ a‘érﬁeﬂdngagnt
handling 5 acqagsédd raforys §es6ILBBAECANd abiiBo C RYSS IRBtHRk) A¥eddha ther 16 X
9 (i.e., DVDvideo) and a markup docunent for 16 x 9, which are to be

di spl ayed1Pn dapwebisinge appadius orxthie sereshonoda st yndheliusgr” UAErS" 2>

| DOCTYPE html .PUBLI.C "-// DVD/ / DTD XHT VDR- HTML . 1. 0] EN"
Tht o ] o, VST P BIELIOT B TR HELS i L 8. A0 i BUPLLe A 4x lelisgs

<titl e>Bxanpl §RiorapR&CHar &L $&arf: RMIIFKI Wld&”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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<script type= "text/javascript"> <- function eventHandler(evt) { var vdi;

i f (evt.index == SCREEN _DI SPLAY DI SPLAY- MODE- CHANGE && (evt.param == 0))
{ Il parawd 030360 4x3N vdi = docunent. docunent El enent . SciPegnopley| nf o;
vdi . vi deoPl acenment = 1; vdi.col orBackground = "bl ack™; vdi.docunentvi ewport

= "(0px, 629px, 479px, 90px)"; // An area formed by cutting right and |eft
sides of a markup docunent is selected. In this case, it I S nost

preferable that the selected area is consistent with a "hot area"
vdi . docunent wi $RI6EN inoqmpandrmp&r%m%ﬁtyﬂmbeet prgwidagd axéébe DB facturer

¥ m_?ﬁggxbng? C I%IROAOéLHB%hﬁ@ @?gsa?%‘@i%] Boothd 3 Hqﬁa“;gnh@quﬁl?m
docunent, and §balfméitaoTRE \skans Wisingtheé p?dS}Sértléé éacwfastd&umaﬂ%wﬁoﬁ he

"object" tag so that the DVD-video I's displayed in a 16 x 9 size. } if
(evt.index == G@EREMN mlrslwAvaespu/AeawmmDEaadiANGEO&&m(lm @ecarding=to1) ) (H

arani == 3L vdi t.do rrent . Scr | nf
\F;dl vi deoPl ace@ﬁﬁreen g‘ ﬂ"ﬁ’ V&ﬁ‘l[}b aﬁ'gﬁ’e%fﬁ; € GOBFGEEQ% Ing st@l “sheet.”
vdi . docunent vi ewpor j, giep OAPY; RISBRtHIRSd AXDer: the%e&??r\ﬂﬂ%“ YR

"(0px, 719px, 479px, Opx)"; vdi . vi deovi ewport = "(0px, 719px, 479px, Opx)"
Even t hough t hi® aauserrsaasmmlmjeonmrstanr ey @rdeitten) edchanger. 4 In skep et t er

of ‘a scene. 1 230l PPnagien-SeREE DABBEANADE GSeNGRS SRISERUIDEr ani ==
\2/2]“) ' Vi{ gegglr :(r:” gr‘]pé 3 iﬁﬁgﬁi Ve c‘orPé’éBHﬁ%mQ H%?kﬁf?&&&rﬁgﬁ%f SR 'RPEH ~ftloay! nf o]
10 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
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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WO 03/ 036460 PCT/ KR02/01977 vdi . col or Background = "bl ack";

vdi . docunent vi ewport = "(Qpx, 629px, 479px, 90px)"; vdi.docunentw ndow =
"(Opx, 719w©,08/8%3K0 OQpx) "; vdi.vi deovi ewport = "(Opx, 629px, 2CIERPOPKY" | |
Part of a'scene formed by cutting right and |left sides of the DVD-video
picture wll be selected. } if (evt.index == SCREEN _DI SPLAY

DI SPLAY- MODE- CHANCGE && (evt.param == 3)) { // paranml == 3: 16x9Wvdi =
vdi . vi deoPl acenent = 1;
in

docunent . docunent El eprent ., Scr eenDi spl ayl nf o; I
vdi . col or Back&Po&W@l tgg"‘%ya‘gﬁt'a; ang g ?dé@ﬁ'ﬁ%tqméw&@# tcan be displayed

! , 719px, 4 , | Lk = e R )"
V((ZIIQJCI deoerevxlggﬁtéu%&g( a%@%%%'ﬁb%w Pé@}popséﬁs? ﬁ?g&paﬁélééalﬁpge{
type="text/ | avatke ($qtéer ritio)gta m@dtn@ﬁ&ﬂi@dﬂa@dépﬁo@uc{ngmhéﬁnéh@ra IS

regi stered to bodyNode and Interactive Contents SCREEN- DI SPLAY- MODE- CHANGE

== 500 bodyNRRIOHHBIRgeARRArat e dhqrefrrdaied esovieadntAsrsichr tihe wser can

< heads. <bbdy Y- BOTRAIREIh e LSk, B RA ey e Lctsh, A% ot -

The markup dogagrting! andlierbai€iflgi dpparat8nfahlfaeuedr tah indbaséMditce
definition, and then due to the occurrence of an event according to a

user's aspect theamask Aoeurmeoh seerye uUsingbilnet windoiwnaind vievgpdry giroperties,
screenDi spl ayM)e(ilSBy isrga?iwgmginogvéi%brlee anqémE)Pyers%ta)Xe raenC %%\i/igj#\tgi ra]gsrgehc:elal
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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aspect ratio of the scene using a script |anguage included in the above

mar kup docunent. FIG 23 shows a flowchart of another preferred enbodi nent
of a repwodawosddigo met hod according to the present inventi @ocT/KRIROII77TNg tO
10 FIG 23, by using the above-nentioned static and dynam c definitions, 55
WO 03/ 036460 PCT/ KRO2/01977 the markup docunent 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 chmagedhersimwithort departipg dne the apirihabd seone P dhe invenbion.

Val ues of viewport.and 5. .w ndow of rkup docunent and the AV data
applied in th;,\gs ggg%eéjggw%ggé%rbc%de@gﬁggg 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 reproducing 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 di splayed 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 apparatus. 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, docunent wi ndow, video viewport, and video w ndow, which are
defined in the corresponding default style sheet, are determ ned. 25 The
presentation engine 3 interprets the markup docunent read by the reading
unit 1 and checks a style sheet linked to or enbedded in the nmarkup
docunent. In step 2303, if there is no style sheet provided by the

manuf acturer in the markup docunent, the presentation engine 3
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out puts the markup docunent to a scene, using the properties such as 30
docunent viewport, docunent w ndow, video viewport, and video w ndow,

whi ch ar ewoaeBiosrado i n t he default style sheet sel ected basedT&R®lo®73et 56
WO 03/ 036460 PCT/ KR02/01977 screen node, and if there is a style sheet
provi ded by the manufacturer in the markup docunent, the presentation
engi ne 3 outputs the markup docunent to the scene, using the properties
such as docunent vijiewport. docunent w ndow, video viewport, and video

wi ndow, accor What isclaimad.iseen- di spl ay, whi ch are defined in the
correspondi ng styl el.“?fﬁ'rnférﬂ\a?ibﬁ%t&%%‘é’ éHiL}[n?cgﬁ%ﬁgmlgnEd whet her the
0 S ASPScTraLT 6 cbnve

screen node accordinig a user Sion key (or button)

i's changed. In stenV da@pbinciudindaugiordta amedddés dattanged by the user, the
presentation engine 3 infornms the correspondi ng markup docunent of an
aspect ratio 10 corf/@eskumdessnentABPECT RATI O CHANGE, executes a script

corr espondPng. to. B REEE B rRs b R P BAB L Bt KPR BT s i
the present atdiéb‘la?ﬁﬂid& for d%bﬁ%ﬂ}a&néﬁh?%c@ﬁ’fémtscéﬁ@bgt@rﬁed fremar kup
docunent based on the interpreted 1 nformation, and outputs a new 15 markup

docunent to tHee snarkep dosueeapanda@p, AV scene obitained fiepude AVg@ta changed in
step 2304, it . is determ ned whether the output of the markup docunent is
termnated, and9%H& output of the markup docunent is ternminated. The above
recordi ng and reproduci ng nmethods can be 20 inplenented with a conputer
program Program codes and code segnents of the conputer program can be
easily mati@ by a cdéhputEne medagn afkEimskiwhardin thetdigplay modassiocludee above
programis stored

D o e BocbA L 90, P2 B, oAU gadabl o, o).

recordi ng 25 I psu(grg d AV data. The information
st orage nedi aqﬁ?ﬂﬁﬁ%?%ghgwgnﬁor ﬁmtg mal Praa,yég’pti cal recording nedia,

and carrier waves. Industrial Applicability 30 As described above,

according to the present invention, an information storage nedi um
i ncl udi ng AV dat apé%d aTm%mgBJr@Qf;g@ﬁﬂ, wherein t%e display motes include a

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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57 WD 03/ 036460 PCT/ KRO2/ 01977 so that the AV data and the markup docunent
can be displayed in various ways in an interactive node in response to
resol uti omoanm3@spect ratio (screen ratio), a recordi ng PETHKRI208977
reproduci ng nethod, and a reproducing apparatus therefor are provided. As
such, the user can 5 enjoy a fine display scene. Further, a contents

manuf acturer and a recording and reproduci ng apparatus manufacturer can

i ncrease/ reduce . the markup docunent scene sins t he wi ndow and vi ewport

properties, tWEPTEMRHIALERCIUSIPS Bl 429 ApFIRE B e JPAIKEPARFUBIT BNRG a
speci al f“”“bé’éba?ﬁﬁ@a@?e §ﬁé&l(?§%?3€%ﬁa lrp{hgggﬂ{/tltagof t he AV scene can be

10 increased or re using t y Vi wport, and interactive
contents manufactured at one fixed screen ratio can be changed into
vari ous screen ratios, using the viewport and w ndow properties for
interactive content8. Ad&Gracdgm & glaen ﬁrwgéfﬂlnitmgﬁ§m,|udﬂ$éﬁsplﬁ¥

LSRR S WAl Al D BT

interactive cerents can be effectively displayed without a portion from
which inportant information is subtracted, regardless of the screen ratio
of the display, thereby sinplifying an authoring process, avoiding

contents 20 overl appi ng,_and reeffectively.usin i sc space. |n
addi tion, the AV data aﬂ'aem%"ﬁfarﬁf&ﬂ)a'ﬁbﬁwﬁﬁfe'ﬂi*ﬁ%%ﬁ ?Hrﬁaer 'ﬁauﬁﬁﬁm xed
aspect ratio CAY Ren@idP by dasighatipha8rmeatidn o ideBighting 2 e apl OUS
aspect ratios through a static nmethod using a CSS related to an aspect
rati o and 1® dyimersasenandebuesi andesiradt pogiion efithaf)ésesné.n t he mar kup

docunent using an APl for a DOM Thus, the user can enjoy a display state
the closest to nanufacturer's intention, and the nmanufacturer can nore

ef fect i vel y use. theqqt OAga&BAin N dMinPHOWAERAIN the CHPRIHAR ifANEN! S

overlapping. While this 1nvention has been particularly shown and descri bed
30 with refer ebackground eblkor dedigaatiodiimernatiom éreddsigmating 4 babtlegronddr st ood
by those skilled in the art that various changes in formand details may
be 58 WD 03/ 038AB0OHHE ARFSL08977

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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made therein without departing fromthe spirit and scope of the invention
as defined by the appended clains. 59 WD 03/036460 PCT/ KR02/ 01977 What is
cl ai med 1w0 0303646 i nformati on storage nedi um conpri si ng: PCTAARA1¥7

i ncludi ng audi o data and vi deo data; a markup docunent; and 5 scene
synthesis informati on which descri bes one of at |east two display nodes
for displaying a nmar kup docunent scene obtained from the markup docunent

and an AV scene obtajned fromthe AV data together. 10 2. The medi um of
claim1, wher é’i“?ﬁz ngjod\{ gbwbv%érée"}eﬁe&\éééensﬂ%ﬂ%aﬁ%% ORdhE SCHEShREh t he
AV scene is egﬁﬁg%&j.n at least part of the markup docunment scene and is
di spl ayed. 3. The iumof claim1l, wherein the display nodes include a

15 picture in picture (PIP) node in which the AV scene is overl apped on the

mar kup docunent scene. 4. The nmedium of_ claim 1, wherein the display nodes
include a backgr odRd mfemeﬁmmi%ﬁlaarn&m%@@ﬁbemnewnm@p documnent

20 scene e eL.a i [ u f claim
4, wher ei ﬁét h%f@%ﬁ%dfﬁo?@eeg%ﬁwg eéré ggchgﬁgﬂﬁcbﬁngnﬂ;\%ﬁg%s {Pﬂg mar kup
document sceneohfollingrthepD88 arhatgregrivh $eretsnteslinglitise GBS dn tRE HasisThe
medi um of claim 1, wherein the scene synthesis information includes a

styl e sheet | Phf&iokigCbr enbedded in the narkup document. 30 7. The medi um
of claim1l, wherein the scene synthesis 60 WD 03/ 036460 PCT/ KR02/ 01977
information includes a link tag recorded in the markup docunent, and a

cascading style shagt (IGeSnedif bt 6@irh 15t MhekdiRkht Popdity VARLIBEI um of
claim7, wherein the CSS includes display 5 node designation information
for desi ghati gludelipsppasty mati@bids foredgsignating a display mode of the AV

scene.

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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scene. 9. The nmediumof claim8, wherein the CSS further includes an AV
trimmng area designation information for designating an area to 10

i ncrease wWod3nadoce a desired portion of the AV scene. 10PCTh&rm®th7am of
claim8, wherein the CSS further includes background col or designation
information for designating a background color of the AV scene. 15 11. The
medi um of claim 8, wherein the CSS further includes trinmmng area

Wi ch the Ay steler iallym Bractssn dRRiaiiofle aBReRind Gt et B TE The
edi um of cl ai gdho WGHEHING M She Wisy el WHE the WidHiOWadesheRg! | on

; : ; h
i nformation for esignating a w naow I scene ere the AV scene

i s synt hesi zedsoerieh t he mar kup docunment is displayed on the screen of a
di splay. 25 13. The nedium of claim8, wherein the CSS further includes
screen display type information representing an aspect ratio of a scene in

whi ch t he %V scen_emb% Smébﬁ&jﬂaﬁ]dof‘@&@ #%%%Wfpﬁdg@gé‘e&wa?%B% 30 14.

The nmedi umof cl ai erein the her "I nc ndow desi gnati on

i nformati on of further Avclade e pfapertiesanitiié ifogdaesigaating Wi i O3hctoa
PCT/ KRO2/ 01977 of a wi ndow 1 n which a trinmed AV scene is displayed on the
screen of theSERNEHWAErE the Avhscansyisusynbiesized with theh@aekup deeuneris

synt hesis 5 inf; r i u n obj ect having property
vari abl es for algé@tﬁgﬁﬁ Frr% %‘ﬂgé%gg aen(ggélag'r ogram for controlling the CSS on

the basis of the object. 16. The nedi um of claim 15, wherein the property
vari abl es 10 i ncl ude pr_:l)fgerty variables for designating a display node of
the AV sdéhe. 17. ZBe hbeainnediom ef daim 1L.6urtiee cemprising iapspeuatidnvar i abl es

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

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.

63



further include a property variable for designating an area to increase 15
and reduce a desired portion of the AV scene. 18. The nedium of cl ai m 16,
wherein twoeopiaperty variables further include a propert yCracroalolg7f or
designating a background color of the AV scene. 20 19. The medi um 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 do i's i spl.ayed the screen of the display. 25 20.
The medi um of cl ai rcg}16%%Eﬁéﬂ%t%&@?‘oﬁ’gw}?rgatﬁ“ﬁbﬁ%%e” BYROREIE | ncl ude a
property vari ' | | A r 8@ni I : wher e
the AV scene ﬁ@ﬂoﬁry%ﬁgrégﬁéllélgg%%tﬂg?ﬂeéﬁn%%g@eﬁogﬁ%a&t tyﬁg @fbsrg]ag)@g bn t he
screen of the diisigiaing 30 2Aspedtheatiedifum sderd dh nwhich Wher AV nsédre g operty

vari abl es 62 WO 03/ 036460 PCT/ KR02/01977 further include a screen display
mode r epr esentSYAYIesZess Wik the markupdogumepkbaeene, display nmede Assigpatien i s

synt hesi zed w; : Qﬁ% t o 5 ) i I m16,
wherein thg pr'{’)%é’?‘? {jo@rgé'{(g%'g@ ?t%%@gf@d&d%%ep&%&gﬁgf @%‘%@%‘ﬁ@af or
desi gnating a celorddesigmatidr tHfomatisreft? ddsigriatingea Adckgsihd Solsl Bf fesi zed

wi th the markup docunent is displayed on the screen of the display. 10 23.

The medi um of SERAENIAMMING Ehea dasigiationnigforamtienuet eotiimming esea iofifaor nat i on

for the AV dat \/ | e as . the AV scene by referring
to the repr od&%??%%é’%ﬂ%@ﬂe?ﬂ#g?'%r@??so%%{sgﬂz el H?%H?%EU%PQI%HWEPFWH ein
the AV data ardehbe wihdowpaesidpbtion ibfitraibni ffrobEBHhaing & wipeewded in a
video directory, and the nmarkup docunent and the sCene Synthesis

i nformati 38 amhickethe apathesizedrsdemeds atisplayedionez soreen aba displayfandmat i on
storage medi WP iRMiRG"Srea 88siaNafidh InfoTktioh Wor Ybighdlig’aA"Sredl 570 42

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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a mar kup docunent; and scene synthesis information in which a markup
docunent scene obtained fromthe markup docunent is synthesized with an AV
scene obwaion®sb4br om t he AV data w thout scene distortionPCoOHRRpMTdI ng t he
25 change of a screen node. 26. The nedi um of claim 25, wherein the screen
synthesis information is stored in a cascading style sheet (CSS) file

| inked to the nmarkup docunent using a |ink tag or enbedded in the markup

docurment 30 usi a style tag. .63 WO 03/036460 PCT/ KR02/01977 27. The
Todi um of ol al SOGIMARIE FORIHRLS BF BSOEdR RLams CONENGs ek oW achtdastios. at
| east one of sprResr segpP! @y type information for designating an aspect
ratio of a scene in which the AV scene is synthesized with the markup

docunent scene, display node designation 5 information for designating a

di spl ay node of the AV scene, background col or designation information for
desi gnating a backgtounbhe sresiumrofioiaim 3@ averein Whan fie MarkUResi gnat i on

i nformati og of LM I i o
synt hesi ze Wiqﬁc%ée%é:v%ﬁﬁgﬂ'gﬁ%%ﬁ?cts@ggﬁg,d?s\m%%%({i}vobgé idg%"/ﬁe{??g{r%%fd 8rmati on
for designati rgpcandiasgent iatioltaviig elresbiatisn iwesinaedhat enhthe firstiaspeayed on

a screen of a display, and AV trinmng area designation information for
desi gnati ng arfalipedhe doti areadseselaetedetsing theyddimning paiad sesiematipe Av

ot or mat on 1 HERRGEHEh oot fd P Bies e elny el bl hdr S Y cast
the AV scene ipagpdedsles deBighaté®arba B thedlsciden BRItKS Misplagwiging theene, a
picture in picture (PIP) node in which the AV scene 1is overlapped on the

mar kup dodOnenwindewrtiesignatica ibkarkptionred the gyntheaizedissenehe mar kup docunent
scene is overlapped on the AV scene. 20, 29. The nedi um of claim 28,
wherein the scene synthesis information is set so that in the enbedded

mode of the interacij verm®ardigh dflcRiftes whkem thassciverayAteald ng a first

aspect ratio is displayed on a display having a second aSpect ratio having
a resol ution liofeematibarindbdesat [eéstt dree HF seteeas@isptayr typicoinfermation tata i s

output at the first aspect ratio, .. . . .
P éeagnat%gpan 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.
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and in the background node of the interactive node or video node, the AV

data is output in a pan & scan or |etterbox shape. 30. The nediumof claim
27, wher ewp 0Bn3dsbe mar kup docunent, 30 contents whi ch shedarkRee/o73pl ayed,
are recorded in a maxi mum area shown regardl ess of an aspect ratio of the

di splay, that is, a hot area, 64 WO 03/036460 PCT/KR02/01977 and

uni mportant contents are recorded or any contents are not recorded in

ot her area. 31.. The um of  claim 30,. wherein en the rkup 5 docunent
having a first aspel‘{-mr qg\ngjraiogg]aérye@,ﬁ%elaitg%sggnﬁéyﬁﬁbesSD second
aspect ratio | -y ti ap t f i

S0 the hot Toragudy  GRACE iGdesnBh, hORRL HefindlorbRer) Lamaties Tet

i nf or mati on ofcontvellggntheeG 8 Seahd aguregramdot bentsallieg theel GRS car the hasis napped
to a designated area on the screen of the display using the 10 w ndow

desi gnati on i ffdh@ePISSh of the synthesized scene. 32. The mediumof claim
26, whereip the screen synthesis information includes at | east one of
screen display type information for designating an aspect ratio of a scene

in which the AV sce3s: iFnhelmesiiurh ot siaiedB4vvirersinehepripertyloariaeles scene,
di spl ay node designation information for designating a display node of the
AV scene, bacHgelodact leastsineieisa gregarvdisplayonade ifemdegenating gnaashest a

back d col or. _aof. t . | 01 g, ignat i
ni ormaton' ropio Gt §iend REWESTHA R SEHRO s RRE I BB R ko
docunent 20 widuieimeHt ScBRa! koprobafyIfoRidesignbling dedaokgiound eolor dfidte i n

which the mar kup docunent scene is displayed on a screen of a display, AV
triming 4Pea stepegapropsrty for slesignatingfeotrimraiiggiaaiol @ seens vavhieh theicr ease

d red desired ti Of tF V : ' j ti
i or mat i on of Y RESHRCREaSYigrd WG R a0 RS dormathre e 25 BhRER ISRy ¢ he
AV scene 1.s dio%@@ry]a% Owirtfovs fT RithQhe SPAtHEsERYAECends didifay@sibHmhef clai m
32, wherei n when e RV \gata having a first aspect ratio is displayed on a

di spl ay havi ngcaearecbtiee dispyt, andta propamty fog designsdingt @ dhmming areadd t hat

of the first aspect rat,jo, the scene 30,.synthesis information is set so
that the AV dd?&%é@iaﬁ’& "?HHC?iariqs'r%p%'f'or\{f)g{heo‘b‘ﬁsscgﬂfeput wi t hout

conversioqs

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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65 WO 03/ 036460 PCT/ KR02/ 01977 34. The medi um of claim 26, wherein the
scene synthesis information further includes an object having property
vari abl eswbas/o3@entrol | i ng the CSS and a program for cont IPGITIKRIg/01478¢, CSS
on the basis of the object. 5 35. The nedi um of clai m34s .wherei-n the
property variables include at |east one of a screen display node for
designating an aspect ratio of a scene in which the AV scene is

synt hesi zed with the markup _document scene, a property for desi gnati ng a

backgr ?und coldgsigiatingea ronRINhareatoineRIe and reddes giasingg ReIPN AL ng
Gocanent “scondie LY sk, 17 ProdSi i S nBtb e ipatwIir, MrdlF (BT AVP

synt hesi zed scRBfeii§ diiptdcd@iltrtsdrBen cftiedispidy.t he di splay, and a
property for designating a trimming area to increase and reduce a desired

portion of the AV scene. 15 36. The nedium of claim 35, wherein in response
to user's _screen e gonversi on he 0 usi | Source
controls a2 propert 'fofh%lg%elds _tolfﬁ' '@_ﬁ’ivﬁﬁng @r'@gp(gﬁsé)ﬁdes%lrn{hesi zed
scene, a propgrdan Wd%\@?ﬁbh,”ﬂ\eapmgﬁéfﬂ%s?ﬁg%noé?jédiles@)f@éhjéﬁ'trb@ascen_e,
and a 20 property for designating a trimmng area of the AV scene accordi ng

to the screerprdpsry dgr aedignatiog walitriming sareacof tha isynthesizadeenenat o, and
a video output node, thereby reconstitutin he aspect ratiq of the scene.
37. The nedi urH'”BPe'gyg?r SSINGNG B %abeﬁ%gfet&‘ﬁf"@%?ﬁpa%‘?%n?g ﬁcﬁgfg'uge at

| east one of \ n@[’é?I i 10BNV 2RcABPERE a prabeftyof a
scene in whi cﬁ)rtéﬁéﬁg@ﬁen h?lélfhs sym gﬁ?ggﬁé&g\ﬁth t he ngr kEp go%u?r)en%l scene,
a propert yof orfoddesignating@ windicspamea abthe AV sdemessccasdimgeto thepsepenty for

designating a background col or of the scepe, a roper for designating a
triming ar ea G$PIEREGHS: Iﬂﬂﬁfeebéﬁ?@?ﬁ“%é%g‘,e %St?e&?b?tgb@ ‘h? §&"Cdesi gnating a
w ndow i n which the markup docunent scene is displayed on the screen of
the display, a property for 66 WO 03/ 036460

39. The medium of claim 25, wherein conversion between a

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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PCT/ KRO2/ 01977 designating a trimmng area to increase and reduce a desired
portion of the AV scene, a property for designating a window in which the
AV scenewDI3@s@p ayed on the screen of the display. 5 38PCTh&rom®ti7am of
claim 37, wherein in response to user's screen node conversion, the
program usi ng an object source controls a property for designating a
trimmng area of the synthesized scene, a property for designating a

wi ndow area of the r kup docunent scene r oper for designating a
trimming area of t AQP@E“@H& méﬁ‘&i%%?lﬁb@ﬁk&?%%%B%&@?Pgﬁ@?f ﬂ‘@t%a wi ndow
area of the AYhacRpgaf¢pdi ng to the screen display node, thereby
reconstituting the aspéct ratio of the scene. 39. The nedi um of clai m 25,
wher ei n conver si on (beteeeding scene aynthesis infemthtion wisiple descabeone©fr di ng to

the screen node includes 15 conversion of a 720 x 480 resol ution having a
16 x 9 pixel ﬁé@%ﬁt twarqigplay masies fer displaying aﬁ‘@(@‘“%’@ﬁé’ﬂ“{er}t 8&FPIC conversion

betveen a 854 gy 4By ff 65 OhdihlPRAEGAON =P 0y IRP SLANd DRl -BAVO @ 1 X

1 unit pixel aspect . conversion o reso aving a 4
X 3 pixel aspea¥ datatdgetherto a 1 x 1 unit pixel aspect ratio, conversion of
a 720 x 480 20 resolution having a 4 x 3 pixel aspect ratiointo a 1 x |
unit pixel aspect ratio, and conversion between a 720 x 480 resol ution

having a. 16 x 9 pjxel 1,9 80, ke j ing a 4
X 3 pixel aspect rdti OT@%%%%%@&& ﬁ%gé?néfe}l%)fﬁ%\%e#%%ﬁ&ﬁﬁe screen
di splay type 4 sfyfs sRéatqile lifkdd&esr dmbedd8® iMle markupdddtiniéitbox, 4 x 3 pan
& scan, and 16 x9 wide. 41. A nethod for recording AV data including audio

data and 180 vi deo data on an information storage nedium the nethod

i si : i t \. ta,. 67, WD.03/036460 ,PCT/ KR02/.01977 (b
Ot ne  mackup S trelod o J8f 1. dndiRiR Seht) (einees fRSoRINEat a: and

(c) recording éé@é&ﬁ@&@iﬁs%& NEYITHIE ARk Er SRBEEAAE I PREMAFkupAt | east

two display nodes for displaying a markup docunment scene 5 obtained from
t he markup doclooeimerdnd an AV scene obtained fromthe '

15 44. The method of claim 43, wherein 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 (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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AV data together. 42. The nethod of claim4l, wherein step (c) includes
recording a style sheet file linked to or enbedded in the markup docunent.
10 43. Thwormws@aeo of claim4l, wherein step (c) includes PETERIRNOWPT7A
cascading style sheet (CSS) file linked to or enbedded in the markup
docunent. 15 44. The nethod of claim43, wherein in step (a), the AV data
is recorded in a video directory, in step (b), the markup docunent is

ded i i nt ti di t .. i { ), th t hesi
ecorded 1 e e e e e S T, Gy el e Syt
claim 43, merﬁé@gbgﬁoﬁ%fﬁﬁﬂaﬁqur{b‘?ﬁj’t?s .dérl'éé’ét'@ﬁé B8P ahNchd8Ge@mddeAit  one

of screen displa ype intormation esignating an aspect ratio of a

scene i n whi chwhivh &Measetie AY sceyit isBeshizedded irhat feasipakiugf tthecmarklp scene,
di spl ay node designation information for designating a display node of the
AV scene, back@PeHABNDSCENR, & Pighte A Aictare (RIFdMeds &hwhigh H@sﬁg{n%ﬁqr}?g a

i i ng arfba. B0 Bt TS merkiny HoBRt 3e86. AT ARk o'

mar kup docunenin whieBnBe midrikdp\doBesican atérmdis oNeriappicdash frer Adesgegsat i ng a
wi ndow in which the synthesized scene is displayed on a screen of a

display, and 30 AV trimm ng area designation information for designating an
area to increase a reduce esire rtion.o \Y WO

03/ 036460 PCT/ KRO2/ 8297%?@9%85 ﬂi&lﬂ%ﬁ%fW"&%f'}i“&?Wﬁ)er%ﬁﬁ&ﬁﬁﬁ%p| ay
node desi gnat §RsulHeO6RpldyeR, bRdictar@sd ft alre@dmuah ardd shéwe ¥Bgadrssgode in
which at | east the AV scene is enbedded in at |east part of the markup

docunent sldeneof anpaspent gafia qfi tbewdieplap) Hatnisd@ hat @rea; handheinivopedante 5 is
over | apped on the rkup doc nt _scene, and a backqground d i n_which
the markup doc%ﬁgﬁ%ﬁ@gfgcp “gﬁ%w%ﬁ%@ea ik eggg%é{.]'nzfgg G?fh%f A&hod of
claim45, wherein in step (b), contents which should be displayed, are
recorded in a maxi num area shown regardl ess 10 of an aspect ratio of the
di splay, that is, a48ot Theaaethaddfchaimpdf, tvamereircwhentitg markup ecor ded or any
contents are ngt recorded in }h? ot hetr a%rea. . . .

ocument 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
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48. The nethod of claim47, wherein when the markup docunent having a
first aspect ratio is displayed on a display having a 15 second aspect
rati o hawogsas@esol uti on | ower than that of the first aspeFikKrzat47o, the
hot area is selected using the trimmng area designation information of

t he synthesized scene, and the selected hot area is nmapped to a designated
area on the screen of the display using the w ndow designation information
of the synthesjzed scene. 20 49. The nmet hod of claim 45, erein the scene
Synthest o i nESFHEG SEB0P REPOPREY dab Senanadne i AT Fetfa A Grondty on o
the AV scene dgsy j A i i i | spl ayed
on the scenesggh?hg %@g%ﬁgggrg%%%gﬁﬁﬁﬁé@é%?ﬁggngpﬁgﬁg?ﬁgggg ﬂ%ﬁﬁ%?ﬁ in
step (c), an obppety fordesignatioper tymmamg avea 0ff @rsoeoet inoivhiohg thénA\VCSS and

a programfor controlling.th S.on the basis of the object are recorded.
517" The et hodCBHE dp AVRERHIZSHh B e NI JorapeUL SPamF o FEOPPHEIfo. ot

| east one ©f i i I ; Lo, of a
scone i n il oL RLEROS lc: FRch Mo SThERRRNReRR IFBRERed @ % 03sa00
PCT/ KRO2/ 0197 Bcrimruoktite displey, aadpa prrerty foodedgiatingta timmirdj apgaio node of
the AV scene, a property for designating a background col or of the scene,
a property f#ICT8aSE gRItEAYCR atdesirae mgriiereal e AVSEeRe i n which the AV
scene i s synthesized with the markup docunent scene, a property for 5

designating a window in which the synthesized scene is displayed on the

screen of the displsay, FHemeathvdpkdiaivn 59 wHesig idspdnae ttd UBBF$g area to
i ncrease and reduce a desired portion of the AV scene. 52. The nethod of

cl ai m 51, Theseraen modespwiveesion thedqrogran usingan obirnt seureeentools a he

Fri o ng.ar eaPLiPe e K, AEREERTE il ks 3BCHE syrihedess FREheng 2
Wi ndow ar ea oprégettysiottdiRidristihgss MtdoviBfed of N BRfthiskzeH d8REIAAYINT a
trimm ng area of the AV scene according to the screen display node,

t her eby reconpiopaity faj designalingca trimmiogaireanef thesAVcsgene 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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53. The nethod of claimb50, wherein the property variables include at

| east one of a screen display node for designating an aspect ratio of a
scene i n wbhiogl3dsbe AV scene is synthesized with the mar kupCTXROWTENL
scene, a property for designating a display node of the AV scene, a
property for designating a background col or of the scene, a property for
designating a trinm ng area of the markup docunment scene, a property for

designating a wi ndow i.n ich the markup docupent scene is displayed on
The. Soreen or & HOPRY PagsEnalas aipoP B ATes L GIkAR GoSSTENT ST ar on t o
i ncrease and . i i of CRRE e or

desi gnati ng aa\?\ﬁ%ﬁgﬁ(;ewﬁ’;{ gs&qegﬁﬁgb@m@@r@h i%ge%/iojpﬁa%yé osir%éﬁ ’eébgréen of
the display. ptopditeforeddsighatingcd aiimidy3 of Wee A¥l scene aregpaccoeding todhke' s 30
screen node conversign, the program using an object source controls a

property for GEESYhAISRIGY amodemaebyr EREBTSIIHINGARR LBSRRGE UidliRt o5 dBRe, 70
WO 03/ 0364§0 Igg%gROZ/OlQ?? a property for designating a wi ndow area of the
mar kup docunent scene, a property for designating a trimmng area of the
AV scene, and a property for designating a w ndow of the AV scene area

according to the screen display node t_here%}reconsti tuting the aspect -
ratio of the 5 scéfe. AmethodédniearadscingAVoirlainguAngaYdoatd aafdng audi o

corpr aing: 10445 i JESPRER SR B IrRBieREh SerBb e PRE A oot ner
with the AV dabgiprishg:i nterpreting scene synthesis information which
descri bes at |east two display nodes for displaying a markup docunent scene

obt ai ned BY repr od8) intenpretinga markdp dosumenttaibadisplayed tagetne obt ai ned by

reproduci ng the dat oget her; and (c) displaying the AV scene and the
mar kup docurreH‘f'trﬁ%gﬁ%/%ﬁtta'one of the display nodes according to the

interpreted scene %rﬂf@fﬂ" &tind SESHIBYrit9sis AFoRRatidM YHiEH Bestrpesc! ai m 55,
wherein step (c) includes displaying by enbedding the AV scene in at |east
part of the nwtKepstdbveurdisplay modes for displaying a markup document scene
obtained 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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scene. 57. The nethod of claimb55, wherein step (c) includes displaying 25
by using a picture in picture (PIP) technique for overlapping the AV scene
on t he mawbup/ost@eunment scene. 58. The net hod of clai m 55, paitaRIR01ETep (C)
i ncludes displaying by overlapping the AV scene and the markup docunent
scene. 30 59. The nethod of claim55, wherein step (b) includes 71 WO

03/ 036460 PCT/ KR02/ 01977 interpreting a style sheet file linked to or

(b) - compri ses IBEILY 3 EEnPaveh e RER BLgf frioaddd Mile HEfaR " = F

referred to igochipeptded , so as to call a cascading style sheet (CSS) file
and calling the CSS file; and (bl2) interpreting the called CSS file. 10
61. The nmethod of claim60, wherein step (bl2) includes reading display

node designation information,fo Si ti a dis y. _node of the AV
scene and trinmm ng%Qr earﬁlfeg‘iemPgﬁawgggr‘#ﬁ%%rﬁStqffzbsld:@mpdﬁgﬁi ng an area to
i ncrease agd reduc BrpRélrrs ine e e AiorieRss rebreldo ighe et hod
of claim 6?, V\herei?tr)lﬁs)ﬁgp rE)Eéli!Z I r{cl uode)|s further reading screen display

t ype i nf or mat irecordeqr, sseas foncalba casgaxling shie shedt (€SS)dde@ndrcalifigcthet he AV
scene is synthesized with the markup docunent scene, background col or

desi gnati on i P S i2BA for desi gnating a 20 background col or of the scene,

trimm ng area desi QB%)‘ iﬂ&rhmtmﬁ%ﬁﬁafq%gfﬂéi nm ng area of the scene in

whi ch the AV scene'I s 'synt hesi e mar kup docunent scene, and
wi ndow desi gnation information for designating a window in which the
synt hesi zed scene i s displayed on i

a .screen of a display. 25 63. The net hod
of claim 80, where®-stl}e method piglaiier0; wopiria sten @&?H@Clg‘i‘?%en di spl ay
type information L eRi&ESEM AR d86igRaRH infdhdlioh foP 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
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scene in which the AV scene is synthesized with the markup docunent scene,
background col or designation information for designating a 30 background
col or of wbe3ss@ne, markup document trimming area desi gnR®CITARRO1D7mat i on
for designating a trinmm ng area of the markup 72 WO 03/ 036460

PCT/ KRO2/ 01977 docunent scene, markup docunent wi ndow desi gnati on
information for designating a window in which the markup docunent is

di spl ayed on a ar.ea desi gnation

f a'display, AV trinmm
i nformation fo?oglﬁ@%e“ﬁ&%ﬁeﬁ@"%rﬁﬂa? th%ﬁ@g@gd%gn@m oM@k ¥

he £ th _ _ : . e . ¢
st gnat | ng. a So Apae At AUAREGethaRAY AGRLAEAL | GebRyBTH SO0 "
the di splay. 6gcredheofrat hdisblaf, AW innfringwWiaes2i desigeatidry) infarntdtien forcl udes

interpreting a, program being coded on the basis of an object having 10
propert y vari #l@Eting ag Grea &0 INGrgase andsedurd & gesiremPesian AthenVess.

65. The meto ééfnecIa?lhnA\g%ceW@i{/ﬁidBwSagﬁgﬁgﬁorﬁng{bwléw fé)rn&ééigﬁétiqq)g

i ncreasi ng/reduci Ny an ‘outpu scené con ng a prope

desi gnating a wingplheiy winida thé ANecéne icdisplayad dn theosereby dfahe tisplay.
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 so e.~66. T i 6 i t 3)
further 20 control I%ﬁg B@%P& t@?i’ﬁ @%ﬂﬁggi' %%%ééewﬁmfﬂb&aﬁggj% t he
synt hesi zed saRitgretidgPs qRBEFaM | I96ing esddetiabh Nheabusi8 d8MVanr S5ef hatifg

synt hesi zed scene, and a property for designating a trimmng area of the
AV scene 18ccarrepady veriablesder e@mr@ii@ﬂwcﬁ%d@wcbﬁonmtm%@gmaﬁssng 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,

wherein step (b13) dair t116s mid1fbY Seelaif @, WHeréiGstap Pb PBEM N Helsihsl gnat i ng

a trinmming area of the markup docunent scene, a property for designating a
wi ndow ar ea ofincrieasing/legpicBQ alooutprhiA\sseans, byaconiopldingya prapedydognat i ng a

trimmng area of .the. AV scene nd roperty for designating a w ndow
area of 't he. AVESISTHRINER GEPEY BOBRES PAAGEIRATY 7 Propary 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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according to the screen display node by the programusing an object source
in response to user's screen node conversion, thereby reconstituting the
aspect rawDm®3ose4bthe scene. 5 68. A method for reproduci ngPAV/KRIZA197MC| udi ng
audi o data and video data having a predeterm ned aspect ratio recorded on
an information storage nmedi um and a mar kup docunent having a

predeterm ned aspect ratio and displaying the AV data and the markup

docunent, the method conprising: 10 (a) readi scene synthesi s i.nformation
cor r espondi ngapﬁorg'%&wg?e ﬁﬁ{?@%gﬁpﬁg{ é‘@@&%@gﬁﬂ’i@g@%é’ﬁéﬁg@no‘?b@@t by a
user; and (b) g I Qf eted e e ee (%pt LS d [ ,Spl ayi ng
an AV scene og?gr}c%egﬁbgé%prﬁ%dutgi f\%et?%e%i at@%gtr?d dgﬂ&%ﬁ% qgggur)rént
scene obt ai nededpnstitpingdbe iasgettivatiowf kg scawinent to be 15 di spl ayed

together with the AV data, and changing the output state of the markup
docunent scene in response to scene node change. 69. The nethod of claim

docurent 1o ange. aim
repr oduci 1%y appar abds. T ObCHRe L edathAAY BeAnkRIR 8B FEE i ng

scene synt hesivigieonfdatarahaving daf ipredeterminiee sgpect adtio dedcarded sbyl ansheet
including trimmng area designation information for designating a trinmng
area of the AWnfeEeationangiorage nMERiHN d 88dmeht Magidhedogimeantiv RrRNGN &t i on

i spl ayed on DlRtRERBAgA sibeB MISrah ekl e A ErlY BhA3Re dBuRES T on ©
information fgbcgpehgfa meghddcampasing: | ncrease and reduce a desired
portion of the AV scene; and (b3) checking a style sheet |inked to or

enmbedded 1t t he natdupadingsaeesatsynthasis ijormationecaregspopdingtioreacensi ng t he
scene synthesis . 30 informatjaon in the, defaul byst | e sheet if there is no

f
styl e sheet | MAMRSEHT R IBPRSMGIE-FPPANSH At BYighySehaNHar kup docurent
using the scene 74(%%{)%%6@&@&%&égﬁtﬁe@énﬁw'i’&ﬁia‘%idrﬂfdﬁ%{ggih@n

defined in a corresponding style sheet 1f there is a style in the
mar kup docunean. AYOscame otdained by rdpaodudng theeAd wata egnd EB)marwpr i ses: 5
(b3l) determ ng&ngﬁteggeer{e %b a?r?en br)rlopeeprclaguc?rqg Qﬁee dmg utphgoclzjusn%r’\t 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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(b32) if the scene node is changed, transmtting scene node change contro
information to the markup docunment and executing a script therefrom and
(b33) chawgiong3dsbe out put state of the markup docunent sc@®a@/KRV2/0197
response to scene node change using screen display properties. 71. The

met hod of claim 70, wherein step (b33) includes in an enbedded 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 spl ay havi ngS¥tBews fforagticn detined)Ina ¢rHy Sﬁogﬁgel%ﬁfe&%eﬁgﬁg?etedéﬁthat of

the first aspe&gleréﬂ%e?m médmg&wgaﬁﬁgﬁpund node of the interactive node
utp [ data’ir

or video node, utting the in a pan & scan or |etterbox shape.
20 72. The method of claim69, wherein .step (b) conprises: (bl) selecting a
default style sheet_in the reproducing 6%pparat us on the basis of a set

scene node; (b2) re@di ntheBEiod oheladgiey, WiTesPiReRteR OHFIMRESES: t he
| ect ed faul t | . .Lncl.udi : i J. ti
35t or b on-for (e4S GRS WHKihEte FReE M T Rha A2 00

i s displayed on theSbSQWﬁlfhé’fsdeh@ fodlel RY cheBg&diptreasmiting sdehentricdle ar ea
desi gnation information for designati ng atrimmng area of the markup
docunment sceneghange: coniidhinfaineatiaie 4o ghat Merkumdecumenbrand exeeldindy@at i ng
an area to increase and reduce a desired portion of the 30 AV scene, and AV
wi ndow ar ea de%qr@n?gg@qrg oM ABfat i on for designating a 75 WO 03/ 036460

PCT/.KRO2/ 01977 wi nd@\asb Bhafdinl thd ©U(tstaRDfitRe FidiRlipeeuRient Beess reen of
the display; and (b3) checking a style sheet linked to or enbedded in the

mar kup dd@uneneispodss fi sgenegmode anangepising aoresn display properdieene synt hesi s
5 information in the default style sheet if there is no style sheet in the
mar kup docunent, and displaying the markup docunent using the scene

synthesis informati i i s RS IRGtSH Yh83)SReRidesf there is a
style sheet in the 7?r‘pwsir gﬁﬁ)é ﬁ?gﬁ%ﬁtﬁc% 7% TheI matélgd o)fS cl aiem 72, wherein

step (b3) conpniaesmbebiddd nedeofrani interatiétchmoda arca P modde,i utpttiimged by
the user; 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

75



(b32) if the scene node is changed, transmtting scene node change contro
information to the markup docunment and executing a script therefrom and
15 (b33) wbangsde t he out put state of the markup docunent PESTAKR2i0M077
response to scene node change using screen display properties. 74. The

met hod of claim 73, wherein step (b33) includes outputting the AV data
having a first aspect ratio wi thout conversion 20 using trinmmng area

desi gnati on i nf. t.] . i r.ea,. sjgnat.jon inforpati gn_pf the

mar kip. documentieoR 2 WiETte A e B ustlaled A hE der e PR e wi ntow
area designatiggy i nformation of the AV scene, which are defined
respectively, when the AV data having the first aspect ratio is displayed
on a display havi ndbd) ckeckiny asgivlet shexs linkeddorarnemigedded srothet mankupwer

than that of the first t ratio., 75. A tus f ing AV
data i nel udi nGOSHAIETAdR= e R MU P ERECH discy e PoPRE SR

storage megli Urihfoh'ﬂgtioﬁﬁﬁethétdlé?aﬁf?Wlbs%}t’é&éi aggpérer Hbrﬁytglegﬁe&thk%é eads

the AV data and a markup docunent to ayed toge r-wth the AV
data; 76 WO 0¥aRepadcROEhKRIR Qisplayirg thecmddupnioaimetetassing théscéié dat a

read by the readjng.unit and fputs an AV scepe; and controll er which

interprets théyﬂg}a%iﬁp'”&?fmﬁt&# By2 Pﬂ@esﬁ’@ggﬁ"glﬁgiﬁisﬁ?eb\fjﬁW%'saﬁ mar kup
document scengy b heEPk n‘?‘%ﬁ hesi s information which descri bes

at. least two Eﬁlsp aypwg %s opﬁéjlogp ayft'ng t he mar kup docunent scene

toget her the AV scene, and displays the AV scene and the markup docunent

scene in one of the display nodes according to the intéerpreted scene

synt hesi s1® nf or mat i‘éh. The methodpf ciaiphf 4t wRersin stepi (R3YSOMAAERSi n t he scene

synt hesi s i nfornmatj i t L esl gnation
information for deg?gﬂa#%{%gn%gﬁgq @g?@;%?%o%%%gfrﬂ{’%%%&%%%%&ﬁ%c%g%bund

col or designation i(b82yifitid suenkeofhodesd onatdett tankattiagdefde podbgs of the
scene, trimm ng area designation information for designating a trinmm ng 15

area of a scefBangegpntal infsmationde tee markym dredngetiang exeswmcar kup
docunent SCE”%Crieﬁ\{ {ﬁ%?éﬂ’r&ﬁ-sér%‘ati on information for designating a

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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wi ndow in which the synthesized scene is displayed on a screen of a

di splay, and AV trimm ng area designation information for designating an
area to iworgasasmnd reduce a desired portion of the AV s®EmXR0201977. The
apparatus of claim 76, wherein the display node designation information

i ndi cates at | east one of an enbedded node in which at |east the AV scene
is enbedded in at |east part of the markup docunent scene, a picture in

picture (PIP) node in which th V scene i, s_overlapped on the . markup
docunent scene, andageﬁgg?rgwg'ﬁﬁfe%a@s rﬂ?%%\?&n?%ﬁ reRd Wﬁﬁﬁﬁﬁaa@@dﬁ%t scene
i's overlapped gy blgutYahPaNEcened-ankhe apparatus of claim75, wherein the
controller interprets a cascading style sheet (CSS) linked to or enbedded
in the markup 30 doawentiollansvhictt éntprppets dhepmeapkam detungertoctad by thee basi s

of property variables .for controlli the CSS and for controlling the CSS.
77 W10 03/ 036466608 e/ B4OHE 7 MeRklR, ard §FCRG ailMeIetSuRGE8eN t he

controllergco i 4Esd t AP ﬂ@}g e AV
scene and a p%%@?ﬁ/’é ngrﬁﬁgéf]&@@bng arﬂjrélgménpﬁ%égsetlr ea g@bﬁ?e) ssc{éc;r.ﬁle to
i ncrease and rdidplaging thikeshardp pdotumeniofscehe tagetieenihebA\a speng) amdusi ng

an enbedded SLngféect source according to a user's input and
i ncr eases/ r eddgRIaYs thg AY scene andiie mrkugHiomRnt ae8eoin engigh ths,

further conprigi WY all I S V. > rkup
docurent _scend PRRYM A ge o8 B BAkhed Sierie HifSs Mfrhdfelene
synthesis information interpreted by the controller. 81. An apparatus for
r epr oduci na AV data including audio data and video data recorded on an

i nformati 8f st or age/Gredi 0én aRAREAtUSS O BIRIMaY Bs WRrpin $hergcener ethagisuni t

Wt the av adiionietBh? Aafd TR Mot v fondy . e HESiheMBhad ng
unit and out nufo&n@ﬂoﬁvoﬁeéﬂgnatagﬂa?cﬁsmay%tsdé)bf fe AU s2nkeNbaEkgreLAgScene

synthesis information corresponding to a scene node set in a reproducing
appar at us or sglomgesignation information for designating a background 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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a user, interprets the markup docunent to be displayed together with.the
AV data read by the reading unit using the interpreted scene synthesis

i nf or mat iw0,03M3@p0 ays a mar kup docunent scene, and change®CrheRrooO1gat 25
state of the markup docunent scene in response to scene node change. 82.
The apparatus of claim81, wherein the scene synthesis information

i ncludes at | east one of screen display type information for designating

k. docunent. scde. ARl Gl (HaFRGR I s aopbpR ™ 1 1N
designating a ;ﬁ'@)é&*t@lfoﬁ%gﬁﬁtiﬁgh&d@ﬁléfﬁ%e SRPIEIAY Hodné Snth gﬁgaé%fio

PCT/ KRO2/ 01977 col or designhati on information for designating ackgr ound
col or of the farrdasignatingna tignsingaardesif dnatA\bacemd to imoréase aind rddacgnat i ng

atrimmng areg of scene i.n whjch the AV scene is synthesized with the
mar kup docun@nae%%&e?,o rh(?(ﬁ&h%éﬁgﬁ?&f‘? T PERGEN YaMGoRN RBPeHded ng a 5

W ndow in ghi %@éé%?s&}feéhéédo%&ggsfbe%e ubér’g!iﬁph@é?ﬂ %r?as%“s{/fe%ﬂc@é &h

di splay, and AV trimm ng area d&signation information for designating an
area to increasiputntVisedonee a desired portion of the AV scene. 83. The
apparatus of claim 82, wherein the display node 10 designation information
i ndicates at | east one of an enbedded node in which at |east the AV scene

i s enbedded in at I@as%ﬁ[éplp%ga&%}eofna%mp?ad nEO'ﬁéﬁ%iﬁgt %e&iﬁébét g in

picture (PIP) node 1n scene 1S overlappe

docunent scenehicmdispldasc i@y AVrstenedind the whirkilip doeumenk el eogetAbr scene
is overl apped on the AV scene. 15 84. The agparat us of claim83, wherein

the contrt?| ePYi At displayt sommangs agerralcs Ly | teessrane cpsbpsis ifednatiorr

enbedded in tk C nd interprets a program bei ng coded on
t he basis of Bﬁg@;&@bxﬂ% g‘%ﬁ@!eﬁ'or controlling the CSS and for
controlling the CSS. 20 85. The apparatus of claim84, wherein the
controller controls a roperty for designating a trimmng area of the
synt hesi zed scene, &. proppparatisdior derioguaingrV slata indtuding eadisf datae

synt hesi zed scene, ' erty for desi trimmng areg of the

. and t.l
AV scene in tRBY%M 920 2@3@%0 org§¥e0ﬁ1 nfRr B}f@{'ﬁ%‘hﬁgcﬁ?ﬁﬂgﬁg m%&ﬁ%c n
di splay prmpegppardiis cBfprising:

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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program usi ng an object source in response to user's scene node change.
86. The apparatus of claim83, wherein the controller controls 30 that in
an enbeddwo ogodl@e®f an i nteractive node or a PIP node, wheoTiHRe2AW7dat a
having a first aspect ratio is displayed on a display having a 79 WO

03/ 036460 PCT/ KR02/ 01977 second aspect ratio having a resolution | ower than
that of the first aspect ratio, the AV data is output by the decoder at
the first aspe ground node of t m)de

or video node,® COE'We é"«fiaaa?%“ mfgr rB%‘f f %%I%&tg&g&?dﬁ(}ﬂ&éﬁ%éﬁhgc

letterbox shapgena %7mmTﬁt?a?éﬁ)§é§PH§tl&i wﬂ’bﬁhéﬁ@rﬁoﬁ’ﬁ@é‘@héﬁﬁd@ tHAPAAg
synt hesi s information i ncludes af [east one of at | east one of screen

di splay type dreamframiscene fiowhiefstiygnaM agersn imspeitesizedi witlothe nsar&oe i n

whi ch the AV cene- i s synthesized wi.th the r kup dogcunment. sc di spl a
e 10 ool griRELgIt PEPHm { GRRGVG CeRIgREHRRY i P RaliPSp iy CROGBEDNSt e AV

scene, bagkg vﬁHBQwaPw' ﬁ/@ldﬁeﬁﬁ&%‘ithe zéHLéob(Eeﬁét isOd sp%eeéh %néér‘egﬂ & a

background of 't scene ument t ng area desi ghation

i nformation famspiay,l gnmwmnammglareardesagmoafxntdnmahanﬁupdemgnamm an mar kup
docunent wi ndow desi gnation infaormati on for desigpati a 15 wi ndow in

whi ch the mar l@iBadedisrease e fedyce gidesirgd @eriven gf&lﬁ' %ﬁCSFe a display, AV
trimm ng area designation information for designating an area to increase
and reduce a desired portion of the AV scene, and w ndow area designation

information of the 8 stremapparatutesi daint BAgwherein ti®displayniods t he AV scene
is displ ayed on the screen of the displa Pr/ 20 88. The apparatus of claim
87, wherefl@ t iesignatios 'InéQm@fWDrlﬁFi@aEﬁs isgst PVeforaréjégiQﬁ‘i’é‘?ﬂr@o et mi ng

area of the y. fQar dow
area of the m’ll'j&g gg‘%é%% /S\?%ﬁgne i efif opeFEj n % Ie%%@l) aﬁrﬂg niarm]?mn ng
area of the A§czeaiunt s@eﬁleaaaﬁctgr@wepﬂcwréqp|rd)9mo@eaahl\mgncn tnerm@\scanea of
the AV scene in the style sheet file interpreted according to a screen

di spl ay properi$ pvedappee onpinegharkupsiomreenioisans; asgua deckegroredgpade t o

gig; es scene rmd?nch Hﬁan%a’rkuph cr)c?ubr?{erqtes%%rﬁ%tl's tol\J/ rlagpgd oAtRE (;At\/ sgeﬁeo of the
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

79



30 89. The apparatus of claim88, wherein the AV data having a first

aspect ratio is output by the decoder w thout conversion using 80 WO

03/ 036460WB@30sGOR/ 01977 trimm ng area designation i nfor nRCITAROM7TR ndow

area desi gnation

i nformati on of the markup document scene and trinm ng

area designation information and wi ndow area designation information of
whi ch are respectively defined, when the AV data having the

the AV scene,

5 f d ) '
navi ng. a1 eSoFBEPOH SEBREL LRARELE roIb e ae fefor BB TES deor
apparatus of ehgb th8lav bdtd REUEBY the d&o@epb@‘ﬂ?@ﬁrst ‘MQEBBt (&tis PRy $n t he AV
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accordi ng to wEheackgroend ymdesof the infarachita mmdelcunmdpoenadle e tA\e data
controller. 15 20
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is outpu ? (ghe decoder in a pan & scan or letterbox shape.

87. The apparatus of claim 84, wherein the scene synthesis
information includes at least one of 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 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 window designation information for designating a
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.

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
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.

89. The apparatus of claim 88, wherein the AV data having a

first aspect ratio is output by the decoder without conversion using

80
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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 respectively defined, when the AV data having the
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
by a display command according to the scene synthesis information

interpreted by the controller.
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