TI TLE OF THE | NVENTI ON STORAGE MEDI UM HAVI NG | NTERACTI VE GRAPHI C
STREAM AND APPARATUS FOR REPRODUCI NG THE SAME CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms the benefit of
Korean Application No. 2004-2412, filed January 13, 2004, in the
Korean Intellectual Property Ofice, and 2004- 35078, filed on May 18,
2004 in the Korean Intellectual Property Ofice, the disclosures of
whi ch are incorporated herein in their entirety by reference.

BACKGRGYNDR: BF THEENWYEWBAON 1. Field of the Invention [0002] The

present invention relates to reproduction of nmultinmedia data, and,

nor e par iSToRASE MEDIUQ HABUCIRTISRAEUMEGRAPHISIS TIREAD AND RPR&RAVES FOR

graphi c stream provi di ng NeNUSERISODYCHGE mTeirssamEansi tion effects
regardl ess of reproduci ng nodes of nultinedia data. The present

i nventi I t p reproduce mul ti nmedi a data.
2. mscﬁ%§$ﬁﬁwklﬁ%§@ﬁ%§ﬁ“& order to reproduce

mul timedi a data, AV data, navigation data to control reproduction of
t he AV [804H Thismbpigasioe slaites the deeefit ot Gordad Applicatinn No. 20844 ha dilagrdanTérg

Syst em @abgnq etk dSReanl | ﬁé?;‘ﬂ}é%hg@rtﬁf 6%&5,3@4& 495078 ildd & I\%ny £/ A8
to be first reproduced en a storage nediumis 1nserted 1m a

r epr odube Kgreap paielectvel Presityegice Hhe digelpsuresigfavhishoaralincgtosatasdpensi in their
i ncl udegitdly bRfersh@ age medium In particular, various kinds of
information required to reproduce video, audio, subtitles, and menus
are nul ticgll(exed into_one main stream and recorded in the AV data.

[ 0004] FAGKGRPIND Q%ﬂ_ﬁﬁdUVENFW of AV data in which various el enental

streans are i xed. . Referring to FIG 1, a video stream 102, an
audi o strearﬁﬁgﬁfj%gﬁﬁﬁ%@gm%ti on graphic stream 106 to provide

btitl i Cti : 08 L
sor een 157021 18, PEheh b forfth boffin 8ot loh B8 fbolaluel bR R iR any
st r eamtaAdtoregomddidmiincliading ar ntpeactivel gwaphicistreaipedviding menwsdisingleriaus s

recor dg%gg 6k kel rteﬁérd,etsg'gf r{gwotdhahgﬁ'l%gem rﬂulﬁ%éﬁ?%f‘a.s Tﬁ@ll%t'e%%gﬁ%(\éé%ﬁgﬁ

110. | I'n particular, e Interactive graphic strea
provi dedlsp igisiRs 18 @n apparetys 49 reprpdyge NMufin@digcdatdn with a user includes a

plurality of segnents. FIG 2 is a configuration of the 1
2. Description of the Related Art

[0003] In order to reproduce multimedia data, AV data, navigation data to control reproduction
of the AV data, and system data are recorded in the storage medium. The system data includes
introduction information of a title of AV data to be first reproduced when a storage medium is
inserted in a reproducing apparatus. Besides this data, additional data may be included in the
storage medium. In particular, various kinds of information required to reproduce video, audio,

subtitles, and menus are multiplexed into one main stream and recorded in the AV data.

[0004] FIG.1 is a configuration of AV data in which various elemental streams are multiplexed.
Referring to FIG. 1, a video stream 102, an audio stream 104, a presentation graphic stream
106 to provide subtitles, and an interactive graphic stream 108 to provide a menu screen of an
interaction with a user are multiplexed into one main stream and recorded in a storage medium
in which multimedia data is recorded. Hereinafter, the multiplexed main stream is called AV data
110.

[0005] In particular, the interactive graphic stream 108 to provide a menu screen to allow an

interaction with a user includes a plurality of segments. FIG. 2 is a configuration of the



interactive graphic stream 108 out of the elenental streans shown in
FIG 1. [0006] Referring to FIG 2, the interactive graphic stream
108 includes a plurality of segnents. A unit displayed on one screen
froman interactive conposition segnent (ICS) to an end segnent is
called a display set. One display set includes, but is not limted to
including: 1) An ICS to record conposition information of an
interactive graphic; 2) A palette definition segnent (PDS) to define
pal et t éntergcyengieplop sgare dPBputph therlementelstraess sigveh AlG. .o be applied
to the interactive graphic; 3) A plurality of object definition
segrrent[aodme\.mh@tm@ mh@meegénvéigﬁa%mclsﬂ@iamdloewmg@ dpmraftpw@etgh@nts

such as buttons, be pl ayed on a screen; An en ment

i ndi cath Wit §i RSB PR o] gl aryniegactivg %@F’i‘]s't'Pﬁ SREPERtd|FSIfo an gad | cs

i ncl udesgmehpilale@rNdinnay e, DinBRlisbial @RI, Biit idnstaited Vcema\luauﬁb ay
set, button conposition information, and operation infor ITB.tI on of a

reprodum ng t.us cor di t 0 atl on. The may be
ool zed usi AEREER Bleorf EMisREp IFr 00 REBAEEHRERE: | nol udsd i n
one display set is recorded in a packetized el enentary stream (PES),
which is a p%)eﬂkm!etterﬂqﬁniﬁbn amm@E@EZS)ttnaameﬂet@tinfemnt(ome coldtand/or

rel ati vg, gi'l] ob%@[ tﬂeﬂﬁ?rgﬁﬁ@%gzg)h%t a decoding tine stanp

(DTS) inel star Outputted to a display
screen at a gresent ation tinme stanp (PTS)OQASOOOQ Al so, an out put
term nati on ¥i/RiuEfityohebipe|dgfinitien wggww ) fodeie ebinchiagp. witamama@e

of a GRERefIchisA bé Hiﬁidﬁﬁtm%b?dusfpla@b@oﬁﬁ%@rregﬁd in the ICS. The
conposition t| rre out pts field will be described Iater. Accordingly,

t he |nteract hi re 08 ut to the screen at a

desi gnat edt %Igﬁ%f’mef‘ %'F%E‘Qjﬂ?;\e%%@?f? g?@?’f%‘ﬂ per f or ms
correspondi ng operations, and disappears fromthe screen at the

det er m[Aeay] dupaditular thei 68 tinates ootpul teonipatinttineninformeaticoutf apelalive Jighld0]

e to Lhg, s%“lliﬁfgr :oﬁsan gtralt € RS ot Bplotre 55 Stus
Bue 0 ] oo GRS SR DEPRON, ol S0 o)

fol | owi ngd nus "are
provi dmcorgmgd@armemmﬂonoﬁ@m@av hg r@&hdectuﬂymu@& da’f@ﬁmuq:b!a'ges is
possi bl e only through a user operation according to a general nenu

char aCt{@ﬁGﬁ’]tEa%h s@grﬁ’g§ 1%de€%¢oh@du@pl§’ﬁé’n RaekSHed h&&(@l&ea%lér@té}?&r@am

meani n inafirst menu and PTSs in _subsequent pages

not ha BE§h9NW1?é‘dﬁ?rP§°keTH@'F @&%MPEQ -4 fersperépirean ticist P%&'a*y%ifﬁmaaﬁ?t y
of pagetdRnySe deBodtRR) beREIDRY §ri®Stafb (BTERhALSEd iR Bhouhd sBfs to be

outputted to a display screen at a presentation time stamp (PTS).

[0009] Also, an cutput termination time of the relative display set is determined by a value of a
composition_time_out_pts field recorded in the ICS. The composition_time_out_pts field will be
described later. Accordingly, the interactive graphic stream 108 is output to the screen at a
designated time (PTS), receives a user operation, performs corresponding operations, and
disappears from the screen at the determined output termination time

{composition_time_out_pts).

[0010] Due to the data structure as is described above, the ICS has the following
disadvantages. First, where a plurality of page menus are provided, since movement to
preceding and subsequent menu pages is possible only through a user operation according to a
general menu characteristic, a PTS defined in a PES packet including an ICS has a meaning

only in a first menu page, and PTSs in subsequent pages do not have any meaning. Therefore,



set to a browsable slide show. That is, in a case where a main stream
is a novie application, a plurality of page nenus cannot be

real i zed. Second, a transition effect between nenu pages in a
plurality of page nenus cannot be provided. SUMVARY OF THE | NVENTI ON
[ 0011] The present invention provides a storage nedi um havi ng
recorded thereon an interactive graphic streamproviding a plurality
of page nenus even in a case where a nain streamis a novie

appl i cdm pwler nepnaiiuc s ality) of nage megnus dancapplieaiion &pe . of p TR prepme should be
pr esentgeh pVeRlvaanasRR: sﬁ’l’b@r\’hﬂgﬁs a}n 5%%@999@%%&1%{?% o MBGIRM Fﬂ:ation, a

thereon an interactive graphic 'st ream by wh varl ous tran5| 1 on

ef f ect Piyralty BEPagsiTeIE canes beredfized. Bprend b%trmséwwﬁg@é)ew@ng@ewa@ea in

and an ARl padOheh RIVPHNGNTodi. same. [0013] According to an
aspect of the present invention, there is provided a storage medi um

in i ion is recorded, conprising: video data;
and graﬁ‘wmgﬁ?ggdﬁg%ﬁégﬂa Menu screen overl aid on an i nage based
on the video data, wherein the graphic data provides a plurality of

nmenu pdgest] ThedtddenTingengioa phivided atstoragey mediamudeing seqoddd thereon an

i nfor t 0 T ' ta
ay 1 urt REE e ol S8 Larh BIITE!d Sl of Bliimonis Rotln JB YRR
conposistrieam i$ afvieeadrdeation anten meparstuptyrepraguceleisamer mat i on of t he
plurality of nmenu pages. [0017] The information of the plurality of

Menu PeeFz) MR ld?@sénﬂﬁ@éﬂtn%h BRoBYoviedi dbt8ge Mgk ﬁdvﬁ-@trbéﬂ?déd @Lrefoﬁran
each pa e information of the plurality menu ges may

o hoatEich e aphis BT PoANEH vareMﬁ@nﬁii“%efmsmséb%lﬁrm'fpéafhﬁn ansitions

transi tjediseniRigeeare fdierRédam] ad dprakatieRHr Sing e 2pdd. or ned.
[0019] The information of the transition effects may be desi gnated

f I ded | i f

renu pae iRk p 4P Eres D ptibaprsifvanln g Baro B B or SR e a
f or somhidiuntidimediaricbmdidn isTetdrdedlcomatisity: virfeo rata apcagleshlc[d@&zebro'mﬁe a
I nfor m#lén c?éen v%rlm:l %é%k‘\ r"%%otgas%%\% tREAGE, @%e v];huerr |h(tenr | ”&w c%lgﬁalprowdes

dur ati oncinior et ron gnate a predetermne
aut onata gaiality ofimveappagas. f rom a d| splay screen when a user operation
does not take place during a predeterm ned duration after the

pr edet §{¢H 47 Ethe PABhiPAAS maF it 2RI B¥PHsition information and object information of menus.

[0015] The graphic data may further include color information of the menu screen.

[0016] The composition information of the menus may include information of the plurality of

menu pages.

[0017] The information of the plurality of menu pages may be identified by a unique
identification (ID} for each page.

[0018] The information of the plurality of menu pages may further include information of

fransition effects applied when transitions between the plurality of menu pages are performed.

[0019] The information of the transition effects may be designated for each button included in
the plurality of menu pages, for each menu page included in the plurality of menu pages, or for

each group for some buttons included in the plurality of menu pages.

[0020] The information of the plurality of menu pages may further include duration information



[0021] The information of transition effects may include at |east one
of a nmenu page transition effect, a button transition effect, and a
button animation effect. [0022] The conposition information of the
menus may be a conposition segnment of a display set of an MPEG 2
transport stream [0023] According to another aspect of the present
invention, there is provided a nultinmedia reproducing apparatus
conprising: a decoder decoding video data; and a graphi c decoder
decodi rig dgsiemmie @ rieretermined mesriudega thauiomainate disanpsal tdrd aclispiay screege

based Qphdnhey st dp&rafd dbes ELEbRCE H&;r@r@ma&e%ﬁ@cﬂm AR @

plurality of nmenu pages. [0024] The apparatus may turther i1nclude a
nmenor y REedaterRdned nenbRageibdisplagedeurrent |y  reproduced nmenu page.
[ 0025] The graphic decoder may provide a page transition effect by

set ti Nnqobg TRRNEHIMABN B tratiditd fbdd Alay Rt RASEHe®f BéndHigiige Gransition
[0026](§pditional and/ or _ot her aifects_and agvantages of the

i nvent i THEWR PHULIranstiop sffegt and ,0tonanimatiqr ededer i pti on which fol | ows
and, in part, will be obvious fromthe description, or may be

| ear ned0@@2] gitecbmpesitidn infoemativnest theomen BRh &bk SERb dEtlcONeGinedtHE a display

DRAW N@tgpﬁﬁ@bgégﬁnsg&qls%arﬁ’t her aspects and advant ages of the

i nvention w pparént” and nore readily appreciated fromthe

foll owi ng description of the enbodi ments, taken in conjunction with
t he acdB¥rycorgingrianneiber asheqttof tig: preteat mvendion, thersfis provded amuifmedia
dat a i nedliGding fdapiSs EdnfsRMgaL d8dddePTB0RIG vidEHld%{aphl%@giaﬁgic%ecgdérs a
configuration of an interactive graphic streamof the elenental

st r eansiecsyibpArarhicdpig to provide@ mgny screenceefipig NN iHAIS Pased qnrbevides Hate,

CONPOSiviHeMn HROGBRMIC H&:dabOMbHBeSa PlHIB df menfipagés, TeNuU pages accordi ng
to an enbodi nent of the present invention; FIG 4 is a block diagram

of an us to repro e AV data according to an _enbodi ment of
Che pr AE0R Tk peherel e e Tl SRS a8 edn o ACArHED: ve
gr aphi ceptedad@rmemdpagle. processes an interactive graphic stream and
is a part of the reproducing apparatus shown in FIG 4, according

[0025] The graphic decoder may provide a page transition effect by setting the memory as a

unigue ID of a menu page to be changed.

[0026] Additional and/or other aspects and advantages of the invention will be set forth in part in
the description which follows and, in part, will be cbvious from the description, or may be

learned by practice of the invention,
BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and/or other aspects and advantages of the invention will become apparent and
more readily appreciated from the following description of the embodiments, taken in

conjunction with the accompanying drawings of which:

FIG.1 is a configuration of AV data in which various elemental streams are
multiplexed;

FIG. 2 is a configuration of an interactive graphic stream of the elemental streams
shown in FIG. 1;

FIG. 3 is a configuration of an interactive composition segment to provide a plurality of



to an enbodi nent of the present invention; FIG 6 is an exanple of
the interactive conposition segnent to provide a plurality of nenu
pages according to an enbodi nent of the present invention; FIGS. 7A

through 7D are definitions of data to illustrate fields of the
interactive conposition segnent according to an enbodi ment of the
present invention; FIG 8 illustrates an exanple in which an

animation effect is applied to button objects in the sane nenu page
accor dimgnyu krgeR acemidiad teen embodimentmf thearesanhipgentioon; FIG 9
illustrates an exanple of a screen transition effect between

di fferent nengs 4ushibcR dRighnRbf dYaPhrated ©88prbl @RSV AR 2RI B& & an
accordi ng to another enbodi nent of the present invention; FIG 10

illustr Iment o Mg Aresest inY¢iofint er act i ve conpositi on segment to
apply a screen transition effect in page units according to another
enbodi ment of Fithe ipadeteR didgrane ot arointerackildgrapiic idbtadet, michprodeesecaeen
transition effect . .in _page units wn_in Fl. 10 on a tinme X] S; .
F o 2Ry ERhEreoRT Sad i Rt A kel aPeraie SR €k Phcarsige
an opertatnembotimeaiési taatasagt isventioe poi nt at which a nenu page

di sappears froma screen when a user operation does not take place

over a predet 1 I - k - i f
or esent 1 nvent oA GAre BB RRGENRLL o 8! Nl FRRASLIBER oRhait
i ncl udeaenthpagep pewding ingn eippedimentf theguesadt igentenan enbodi nent  of
the present invention;, FIG 14 illustrates a page sel ection nodel

y\/nen an int er&ﬂ‘;‘S.Ymtﬁfo@Qﬁﬁg 254 BEMMONS of Mt@ﬁﬂﬁl%@die fRelds!| dBtheliRteractive
illustrates an initializi n,g% rocedure shown in FIG 14; FIG 16

i |1 ust rREOSHORPFERIL AR rRboiiaet §t hePseieptinksignist at e change
shown in FIG 14; and FIG 17 illustrates a processing procedure due
t o gener at i onFud. sdllystges tanansinplednwhick go@simagibowfedt 5 dppfied thdutton objects

DETAI L I HE. ENVBODI S Ref erence will now be
made i ATIBSAT TEM heoR sebEiD b ShPRumer G RIS T AEAHfon
FIG. g illustrates an example of a screen fransition effect between different menus

using a plurality of screen transition objects accerding to another embodiment of the present
invention;

FIG. 10 illustrates an example of the interactive composition segment to apply a

screen transition effect in page units according to another embodiment of the present invention;

FIG. 11 illustrates the screen transition effect in page units shown in FIG, 10 on a time

axis;

FIG. 12 is an example of an interactive composition segment including an operation of
designating a time point at which a menu page disappears from a screen when a user operation
does not take place over a predetermined duration according to another embodiment of the

present invention;

FIG. 13 is an example of a status register included in a reproducing apparatus

according to an embodiment of the present invention;

FIG. 14 illustrates a page selection model when an interactive graphic stream is

processed,;



i nvention, exanples of which are illustrated in the acconpanyi ng
drawi ngs, wherein like reference nunerals refer to the |like elenents
t hroughout. The enbodi nents are described below in order to explain
the present invention by referring to the figures. [0029] FIG 3 is
an exanple of the interactive conposition segnent (1CS) shown in FIG
2. Mre specifically, FIG 3 shows a configuration of an ICS 300 to
provide a plurality of menu pages according to an enbodi nent of the
present i nvenfi®ris iljustates aritigtizing grocedure ehovel intfile 14CS 300 i ncl udes a
plurality of menu pages 310. Each nenu page 310 includes a group of
a plurality OFI@QBHIQBﬁatﬁQB§)h$dé§§ih@&o@é&r@'@ﬁ@to@kﬁ%uéﬁﬁﬁsﬂa& change shown in
|dent|f# d‘$y a page identification (ID) page-id 312. That is, a
pIuraIiﬂé'B'aﬁQnu pages 310 are included in one ICS 300, and
transition effect information 314, applied when another page is
transited to &G elatustiratepagpegcessing probedles dugtoareermton o peye3ddhsition
[0031]rF|Gs %}N§iaﬁggq%§,diagran1of an apparatus to reproduce AV data
110 accg?ﬁ?ﬁac%dlg ‘enbodi ment of the present invention. Referring
to FIG 4, the reproducing apparatus includes a read unit 410, a
derul ti pl exer 420, a plurality of decoders 430 through 460, and a

bl enderp@rd gy PTENIBEaHE EliBEDIRAGrani t 410 reads the

mul ti pl exed AV data 110 from a storage nedium 400 and transmits the
read AV data 110 to the demul tiplexer 420. The denul ti pl exer 420

di vi ded0028 Refergnesvil nay baynasienia delaitq the gresent ekpdiperinmh thepresant

au;ii 0 Si\\f@ﬂﬂh,b&éﬁpl@s @fﬁﬁienb@tiguyﬂategnngﬂlaia@?&ﬁ%@?mgéb%mn@é)@bgéfun like t
interactjve graphic stream 1 CCO n 0 a S an ransmts
e i PURACE L ESHLS ies 1 MedlinorBaoR Mo I IR A Beectiaeh 20 30
t hr oughbeffsbin order3p egilain eleypresemt MvsitivadNréfeming i tHediduies. t he
correspondi ng decoder is decoded according to a data type thereof
and wai C .at ign I e. ed
i deo AR B b R GRR A e SRR G R sl H96 2

i nt er addrespgeigally, &16.8sbaws 4 08 figueation et 4raliG$ 3000 prayite a pharglity lof mehe

bl enderpaézgacd%nﬁr% @%rﬁ&ntﬁ&@ﬂ&ﬁ'eﬂh@iﬁ&%fn iBQer{;liBR screen based on an

out put tate set by a user. For exanple, the output state of the
reproduci ng apparatus may be controlled on the basis of user

sel ect i[BP3W [raferdag 7 I6r 3. the IGSUBARY ingledesaplunliy F BrgaY 8aggsGi83 Each menu

parti ciage 31b fRIUdBSE BIghsipi ofa pllirdN b LB ROEStr ARG loRE P8 ScicBR and is
|nteract|veagéﬁ§glc stream 108 from the stora%e medi um 400, decodes

the red@FVE PER PQHIcEioRd ) Page e At 1 DRt Isa AdplUrg){ly ppenuapagen ¢ 10 are
screen jh¢ledaddh Bge I8 800 Sn@ FrahdifonsaeiafoRbatidn 38 8] Gpaéedhdr amtheFRagsiser
ser selectinqﬁ%_specific button in

sel ecti,on . be i.nput by .the

Uhe outRIStSHERG TSlalhubRRoerhdpelided L opRigpn bags
[0031] FIG. 4 is a block diagram of an apparatus to reproduce AV data 110 according to an
embodiment of the present invention. Referring to FIG. 4, the reproducing apparatus includes a
read unit 410, a demultiplexer 420, a plurality of decoders 430 through 460, and a blender 470.

[06032] In detail, the read unit 410 reads the multiplexed AV data 110 from a storage medium
400 and transmits the read AV data 110 to the demultiplexer 420. The demultiplexer 420 divides
the transmitted AV data 110 into a video stream 102, an audio stream 104, a presentation
graphic stream 106, and an interactive graphic stream 108 according to data types and
transmits the divided streams 102 through 108 fo the corresponding decoders 430 through 460,
respectively. Each stream transmitted to the corresponding decoder is decoded according to a

data type thereof and waits to be output to a screen at a designated time. The decoded video



interactive operation nmay be provided. [0034] FIG 5 is a block

di agram of the interactive graphic decoder 450, which processes the
interactive graphic stream 108 and is a part of the reproducing
apparatus shown in FIG 4, according to an enbodi nent of the present
invention. [0035] Referring to FIG 5, in the AV data 110 read from

t he storage nmedium 400, only the interactive graphic stream 108 is
selectively transmtted to a transm ssion buffer 504 through a

packet stigant 162 sresemplion graphiestreson 3 andlecivipsartivg grepbicisiiean 468 jageeoverlaid
gr aphi Qnﬁ%@%égéj‘?the[tﬁ@%@ﬂ 4700 éégc?éoeiﬁ'rabé( & &ﬁﬁﬁm fhe 3EFBABLIQBor $n output

tenporarily stored in a coding data buff In the interactive
gr aphi cst%réésﬁéfa ussRy- BAEXa8Plea fne oUWt SR @fttwqpaﬁdamgs PERAFAYE AjtYike

pr oces s@introiied on thé basis bheseh EabsdhsLigitlad Hi/6F CdubiifesHnARRIE agdibeam 108
i s decoded by the stream graphic processor 514, object data to

defi ne es.is tra smtted to an ect b r 516,

ommoc BISHIR pRAER rednle bR b bHS ch BT il e e i ragb st Spam
buf f er Bm&rord\tk@rwphge:medmwmol &écoﬂ@@the@%@iddumb&cm gm;brpu*atremg(% layid
referrln t.o_conposition tor

oo Ul s P RRiebh bt B Sl e 0t o 2 L NEd (e B wesy saption
and tr anaynbé mpuﬂ*tar the osertselectimpa spesdie butiorainghapliitpat mérarserded0 . Thihiata user

at a PTS, é’gﬂbec Io%g?]%r%%‘évpggl nning time of the interactive

graphlc ST eam 0 be output onto a current screen is
determ ned under a control of the graphic controller 520, and the

det er i lRB]i e gisiasblegkaiagrrmiob thefiptgractivregrapit decodpidFle whsh@reagssashe

gr aphi GniRfR0¢ é%?hlc E06arh 188 8MY ksteshrd mreb%dgethgabpé%ué Sh&hl MGl 2
color | ookup ta 532 according to color information included

in |ts‘§§§6WE4966e”%@ﬁﬁﬁ@?P”BﬂpﬁﬁﬁﬁﬁWﬁTF%h Al so, the graphic
controller 520 changes a button state according to novenent or

sel ect i [0035]fReedby toMADY, iR m‘wﬂmg 1? 138 Frof{XAE loraye rHdih Aﬁfi,hmry the

ar aphlc cont.rol | er, hen e c i.ng .resu n ree
out but MBS erpRhG sseD D s eo v (oSt Catassief ufey 5o #rGch o
decodedhazket iddntifierd PID) fiteres02omoaetddedrby thel frieactivd §raphivalegodgy 0.
control ler 520 controls an output of a graphic image stored in the

e’ corBSa e el GEHEE e EREARTENL Sl SILAIR IR
pr ovi dehaineraetiyeigraphist degeder 458ged ISdé*@oHdnmﬁQd)tomtreémammnrtoc@sSOt htd.
pr eSentAﬂéF‘ﬁ*?éler@H:zﬁe[dQ%%kh@eér%ﬂlé &Qeaw@ gdeéodeﬂrbnyPfﬁMa% afapﬁc%v&heg&r

structure of an I CS according to an gre sent

vent i i paiestichinde datieaibutipRamagss 1 Hansiied 39| Qiest pufler 516, mad sopagation

information of buttons is transmitted to a composition buffer 518. A graphic controller 520
constructs an output image by referring to composition information, which is stored in the
composition buffer 518, corresponding to each transmitted object data and transmits the
constructed image to a graphic plane 530. That is, at a PTS, which is an output beginning time
of the interactive graphic stream 108, an image to be output onio a current screen is determined
under a control of the graphic contreoiler 520, and the determined image is transmitted from the
object buffer 516 to the graphic plane 530. The transmitted image is output by referring to a
color lookup table (CLUP) 532 according to color information included in its associated
composition information. Also, the graphic controller 520 changes a button state according to
movement or selection of a butfon by receiving a user operation (UOP). The graphic controller
then reflects the changing result on the screen output.



610, and each nenu page includes a plurality of buttons 612. [0040]
FIGS. 7A through 7D are definitions of data for illustrating fields

of the ICS according to an enbodi nent of the present invention.
Referring to FIGS. 6 and 7A through 7D, a senmantic structure of each
field of the ICS will now be described in detail. 1) segnent-type:
This is afield to indicate an ICS. 2) segnent-length: This is a
field to indicate the nunber of bytes of the ICS. 3)

conposi PP&H-Inpativiar. s |§Si3§0§h©‘iv@i/rtﬂﬁo3 Isritgicedadeand slgred ingthe apmposiffont he

I CS in Rfrer 518, eftRCdrbpifc %@BM%Z@EE%@ alwgl?cﬂuttd?% glréﬁld ifhagb 3R8&Lin e object

updated, the value sequentia i ncreases fro

conposi Ruffgho 16 Bt r@ferwﬁ 9 q@§0%?df|f%§l”éf°’ﬁ"3ﬁt'l°ﬁ gtorast is tmfw@@oqﬁrﬂoa buifes §i18y set
included in the ICS. [0041] In detail, FIG 7A illustrates the types
of the [dosg)RE. 6@tanl axamipiast ahncs hﬁprb@&e alpefr@ity bfteritpagls Gocofding tddh

interactiyv c stream conprised of units, each unit being
cal | ed &R Oéjﬂ'g%rﬁ W?Pf%%?ﬁg‘i"&%%'af'. on of an operating nodel of the

interactive graphi c decoder 450 descri bed above. Al of interactive
gr aphi (:[Om]éi‘&femhgw kiGed, amexamplespaciyniax etraderedédn IYS titmrding wract i ve

gr aphi c o] t i uff r.516
i ncl uded" %gofﬁ"t% g”%%ﬁ F @g&ﬁxoﬂ?ﬁlmﬁk%t gcgﬁ %g@hggsng ?qléyss "NEX pa%es
epoch cfiamaamtteaqlﬂp’u@nu page I!@dimeeﬁtﬁéuralmeoﬁquam §12rai nt ai ned.

Accordingly, in one epoch, the interactive graphic objects, which

have bggagiagedesia tslght7as &4 dehr’ﬂtiérﬂeofQQda‘?&IIEILRHEtfr@Te%QJf tHBai)tSba%c&%H@%'

w t hout decoding the interactive gra |c o ects “ever

Howeveran GRERIBas o Hisciesertiavaniana Re § S gl Toap seantic

buf f er Sstr'uﬂtu?é"@‘eabﬁ‘f"@!ﬂ%ﬂHeW@Sg‘Fiﬁﬁﬁw Be d@&ﬂﬂ&ﬁn‘b@@b:fafe reset, and all
stored data di sappears. Al so, when the 8 buffers in the |nteract|ve

gr aphi ¢ decod 450 are r lef i ne s a predetermned tine
in one epoch. 9[[ NLAYRE iﬁ'lsésyggéfj?q 'Qg'aﬁtﬁaﬂgﬁgas an output unit of
the interactive graphic objects as described in FIG 3. The display

set indi cat es2psagatentflength:dihisd$ avielddo sndivate tbdnenber ab bytpsibf hat©@Sone
screen, and one epoch may include at |east one di spI ay set. There

exist three t Eg@ﬁnﬁj&tfohenﬂhtﬁa?lﬁﬁ's |§%tf|etd tg'n{cﬁa e erl Dﬁ% §Eﬂué’?‘¥ @FC% ﬁ’:ﬁs

epoch start tate Tndicates the start I nc
al | daﬂfﬁrﬁlCBVWﬁBWF sirearar Bihen (e 1§S4p phanged 9uewﬂaé%1 Fhﬂ\@ft@cqeﬂthgﬂaapm c
conposijhéregsdsifcgr st i on required to construct the interactive
graphi cs and object data to be used to construct button images.

4) composition_state: This is a field to indicate types of a display set included in the
ICS.

[0041] In detail, FIG. 7A illustrates the types of the display set included in the ICS. Referring to
FIG. 7A, the interactive graphic stream is comprised of units, each unit being called an epoch, in
consideration of an operating model of the interactive graphic decoder 450 described above. All
of interactive graphic objects included in one epoch are decoded by the interactive graphic
decoder 450 and continuously stored in the object buffer 516 included in the interactive graphic
decoder 450, and unless next epoch data is input, the contents are equally maintained.
Accordingly, in one epoch, the interactive graphic objects, which have been decoded and stored
in the object buffer 516, may be reused without decoding the interactive graphic objects every
time. However, when one epoch ends and a subsequent epoch starts, all of buffers in the

interactive graphic decoder 450 are reset, and all stored data disappears. Also, when the



Second, the display set in an acquisition point (AP) state may exi st
after the ES display set, and the AP display set includes al
information to construct the interactive graphics of a case in which
a user randonmly searches. Third, the display set in a normal case
(NC) includes only data to be changed out of the interactive
graphics constructed by a previous display set, i.e., only data to
be updated. A plurality of display sets nmay be included in one epoch
as showvauffers in fedntermativergrepkip detrdse4dtharevipash meli de Bsfiniidsys apredetermiaeditime
the AP Qbndpahinspl ay set may follow the ES display set. The ES

di splay set 1s necessarily included in one epoch, and the AP or NC
display set is selectively included. [0043] Referring to FIG 6, each
field dPO4H A diemiay,patis drliRee as AR seiPHbEl of thediferastiy @APhic ghiects as described

conposiih Fam 3y mi@td%pfdy%@t indiB&tes bSeboffinteladtiventfthstad bﬁ]&:t@o@@ﬁtr&h@bmmrmn
button conmmands current

Get a1 aneiEs Spech Pey iekie B RES e aplaraen: There. STt SEPE bBRS BEHa Py S8t

vaI ue Fﬁief e dilﬂgaft et anarGepo?;B starh(Es) 'Stb% :ﬁmm%thtelsmt oflaﬁda@beh éﬂ\dilgcl\mésbﬁ
but t a _cur

Lhe oot oSl EREBRRE Srtnicd, £1oB 5 MiRabt s gaiie Suitpapl inrqrrinh fgfiveo
button to onmmnmd’sthalreerauma@mm;c@)and@bposdatta trbd used toodratract bliktors inizyea.

flel 0 ulbAath O ARy LASEASLIN R o) SR8 MO LS oS Wz ApbDSot, v

term na nei t vaI mor e nor
t he sdh@eﬁ dlsalama‘st melﬁéesaltiofoan@ms t@f:onwuct tive ihésoactivg gta@hicarka tads ie:

o i 18 B 0 ) R TRl

ani mat idstp mrb@r@aﬁ@&@té obibe lﬂthragtlwes;rapfﬁciseloeistwtaﬂe@i ypravieuadiplayreetr i e
appl i eqyfyatdiy 5é3urbda’iééin$! 5!ur@ﬂy 8f 3:@;95?36%‘ FHa?Be rFR:\Ud@E iPsHd Qiosn ag s%wn in

default_sel ect ed his is a indicatin
g0 bEIRCHR | e GIoah PayEsWIRE HSHRUEYETt BT e APIE N CESHRG Sygmse

A basi oasi@iéplay £dt0 nh@@@d;%ﬁet IshRcbésarifasciRRa M seseidcheshd tREAPRASIE
structuy i ndj catin lurality of pages are included in the ICS.
A confi aé’tsieé)ﬁ Ct ‘?%V'B%ﬂg%e‘%truct ures indicating a plurality of
pages will now be described. 10) page_id: This is a field indicating
a uni qyeo43) Refferéag to FIGQE danh fidle opihen@s milynaf bepdgeribad inwatasseivsn610 i n
the ICS. In an enbodi nent of the invention, the reproducing apparatus
stores 5) composition_update_flag: This is a field indicating a correlation of button

commands between a previous |CS and a current ICS.

[0044] In detail, FIG. 7B illustrates definitions of a composition _update_flag value. Referring to
FIG. 78, when the composition _update_flag value is “0b,” button commands of a previous ICS
and a current ICS are all the same, and when the composition _update_flag value is “1b,” the

button commands are changed.

6) composition_time_out_pts: This is a field indicating an interactive display
terminating time. At the terminating time, the ICS is neither valid any more nor displayed on the

screen. APTS refers to a PTS of main video.

7) UO_mark_table: This is a field indicating whether to allow user operations for all

interactive display durations defined in the ICS.

8) animation_frame_rate_code: This is a field to designate a frame rate applied to

buiton transition effects and/or moving buttons.



an I D of a page currently displayed on the screen anong the plurality
of pages inthe ICSin a systemregister. A configuration of the
systemregister wwll be described with reference to FIG 13 later.
11) selection-tinme-out-duration: This is a field to designate a valid
duration during which a button may be selected after an associ ated
page thereof is displayed on the screen. If the user does not sel ect
a button before the tine designated by the

sel ecti on_t i n8) defeultigpiactedrpagpiidl thieir i fieésindigatingta rage die o g Ragebisinglin

def aul tm‘%g,c; vie AHRA Wb o BRE o bé‘é{il‘?ﬂs.t 0 be described later is
activat Here, the button designated by the

default activated button nunber fie i activated only

Dot - on TERE SR ton omen atine IS b btanieBtAbeaerLpARE S ares Ipgoating

val i d. alpabjﬁﬁ@aﬂﬂbég_éi;&ir@&fcﬁlde_@lﬂth@ﬂlglWb@{fguﬁhbﬁoﬂ the Badd @hudturds indicating a
desi gn utt on %(gasi cally sel ected when associ at ed

menu p%‘é’ ﬁﬁ@ﬁ%‘?ﬂesl“g] EPT 95%HPSh the screen. 13)

default _activated button nunber: This is a field to designate a
nunber of a bO}page koTeisaufietdiaticaiidgl ayurdqud Naif edch page ic #weeplwhly ef pdue

user d %?l%cﬂgetssfizlrogﬁ @t& lgﬁp ﬁ]&? Qm[n&!ﬁ %?t\ém\ﬁ%eaﬁvnﬁnﬁﬁﬁ QEé %tp?%u%ﬁ %PQ%QEJB >§tores

t her eof € screen 't e T desl
t he selasdbida pagesumently dispiyedan tHeglctbemapiangghe mlﬂraatywébwsdm theHBS in a

def aul Lg@%h‘f ré {s{%(#e»g\ﬂ%ﬁf%ﬂha[ﬂ!ﬂmﬁrﬁ %s%rq rbdist8wil 98 gsér%e #]:Fef%rgﬁéé BFIG.

esi gnat 1 on_time_out uratl on
exp| res13|ate&urrently sel ected button is activated, and if the value
of the defaul t-activated-button-nunber field is assi ghed to "OxQOQ, "

no buttons ar en@récwattm o&to&ﬁﬁﬁon‘\meﬁd é‘féld %é&fﬁnbte@véﬁﬁ dhhﬁoﬁ)ag C?
structures indicati n%? é%l%tura it been  descri

but t on U PEHFEIRY, ‘?fbafé?rﬁ% @P%ﬂ‘%t Qﬁgeﬁh‘f%"dé d'isﬂ'éi’%i’d%t?‘ﬁ fCeseh!f
MENU papgeusdreioes AGH detetla bnttcee@lforgmnrﬁé ﬂebtﬁgrlditeﬁi byAh€ eakiteur @hé @t @lration

descr | HEW PSRBT ebToTbRre odak dolveed plton RRERS:FdiG 4 hrthee
| D of datehislaatitated. | Herthtbe phntn’redastgyratedfbybim dedauits betivatedr Buttonnndrhigerielius
2295 « S5 0e9 B0 o TR A 0 Bl AUl NG MUk ol B i v

nunmerically_ sel ect abl e_fl ag: Th| s is a field indicating whether a
rel ative butt dRdefaall_sstectidr bettdnynuelesctdslisusiiatthtoalepignate m-murtee of 4 betton

of the tﬁ%‘éfo&lﬂf’sele[c%ﬁen' eﬂssg&ét@!:l h'nenﬁ_lpgage tﬂ%géolf |sURdiRbE on el dnatn the

button may be directly selected using

13) default_activated_button_number: This is a field to designate a number of a
button to be automatically activated in a case where the user does not select a button from
when an associated menu page thereof is displayed on the screen to when the fime designated
by the selection_time_out_duration field expires. If a value of the
default_activated_button_number field is assigned 1o “0xFF,” after the time designated by the
selection_time_out_duration field expires, a currently selected button is activated, and if the
value of the default_activated _button_number field is assigned to “0x00,” no buttons are

activated.

[0046] A definition portion of the page structures indicating a plurality of pages has been
described, and button structures indicating a plurality of buttons included in each menu page are
included in each page structure. A configuration of the button structures indicating a plurality of

pages will now be described.
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button-nunber field of the button. Referring to FIG 7C, if a val ue
of the nunerically_selectableflag field is "Ob," the button cannot

be directly selected using the button-nunber field of the button,

and if the value of the nunerically _selectable flag fieldis "1 b,"
the button may be directly sel ected using the button_nunber field of
the button. 16) auto-action-flag: This is a field to designate an
operating node of a relative button. [0048] In detail, FIG 7D

i | lustrates oférkitiongnunipssThis is etfigldindiealing aRefauerProfeadh trition vibe piuraliy

val ue Qff plifigh QH}cﬁlr@scﬁ'tﬁ’é“mEh@gaéé @lfg) 'trﬁs F@may%%@e& Wﬁelpé'%lé’tﬂre'b%tton is

sel ected, an operating ton 1S changed
sel ect (ﬁﬁ’l@i%‘@'ﬂﬁﬂj@im%ﬁﬁdvﬁlﬂe% fﬁ@“\ﬂépﬁgnlﬂybteﬁéeéut o-acti on fI ag field
is "1 b,” the operating node of the button is changed to an

acti oned_st at asmﬂmwbﬂm@@lbctﬁhls rrla@y'rmglsaa fidhintiieBtirigmMaher Belagresalohng
nodes are defin n .a,l ower

but t on "AoF P& ARS ﬁY SeJdpd LYY aﬁaﬁ‘ ”Emﬁerffeé‘i gﬂf'%b‘dﬁ%‘r gnate a hori zont al

position of a top-left pixel of a relative button. 18)
but t on_[0@47]ilc dbtapdd Gt TO@iflustEtesswihether the editbntnoaydesdigpoiy ®=lectacbudingtak

POSi 1 ABE I Al of B iou B hoBlicd | FIYCYFa Pl Bgg 19) upper

(I oner/ on nu s is atiel signate a
but t on- rrwrﬁtmeallyf_s@e@iataie _flagifieldtintDbs dhebittag daynet beOPectyi selpcidising togp

(down/ gkt h rdﬂl}e}#élﬁ'o?%%%@#%@%tﬁ \%%llg% Mﬁé] Grngncgw %ngﬁ%@esﬁég@ﬁé‘ioelg

by noving an arrow i n |rect
page_chahgthediugen mﬂyjb@cilreﬁ aﬁzéﬁcmuS(r@éh%bwtm;nunrm@" eldoof ghef huston. t o
designate an ID object-id of a first button object to display a

button of norAB alts &lcBst @Y THiHE @ fRRMb B8si attéaﬁlébérb% m6éd 64 reiios a
menu page is displayed on the screen at t first tinme or transited

to anoth¥®P" nenu page. 11 21) page_change_end_obj ect __id_nornal
(selected): This is a field to designate an ID object-id of a |ast
but t on [ob48]dh detail diISPTMustradtes dperatiof mmmegaf thé&eh@ct%@férrisgad BEIchZRjing a

transiti ffe gels spl aye he screen
L1 anST R orFld S8 A B PR BB Sng ) SRR D oBELER e e
start _dbjttec is changex toed se@e;@cb_sﬁamj)lodéﬂand ifittee el el @‘Iﬂm ado desiong rlay éeldns 11D,

bj .0hi i ch. i.s h
gcjr gg;—tg? ?Béra gsrﬁ'xpgé%ﬁ gpéj[)#ﬂ%; 'gg%%@%d 6(%%He§{lloﬁggmgkﬁe p\%dgbvﬁ9$ﬁ3éﬁgla9iﬂgta e
button image. The operatmg modes are defined in a lower portion of FIG. 6.

17) button_horizontal_position:; This is a field to designate a horizontal position of a

top-left pixel of a relative button.

18) button_vertical_position: This is a field to designate a vertical position of the top-

left pixel of a relative button.

19) upper (lower/left/right)_button_number: This is a field to designate a
button_number field of a button selected by a UOP using a move_up
(down/left/right)_selected_button field when the button is selected by moving an arrow in a

up/down/left/right direction.

20) page_change_start_object_id_normal (selected): This is a field to designate an ID
cbject_id of a first button object to display a bufton of normal {selected)_state having a transition
effect when a menu page is displayed on the screen at the first time or transited to another

menu page.
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desi gnated by the page_change_end_object _id normal (selected) field

is finished. 23) end_object_id normal (selected): This is a field to
designate an ID object _id of a |ast button object to display the
button of the normal (selected) atate on the screen. 24)

repeat-normal (selected) flag: This is a field to designate whet her

to continuously repeat an animation of the normal (selected)_state.
If a value of the start _object _id normal (selected) field is equal
to a val ue of 2f heagenehanigp exitd_plle¢iod ndrmakieeleeted) Y his isd field tchdesignate an ID
r epeat - [ y , "
R R e R R
obj ect -§T@co¥hep § Meagy pagr e disRlayeq et thetssregn shihgyirstieneri freasitedrto apether
acti onedesi gdge. on the screen. 26) end_object_id_activated: This is a
field to designate an ID object-id of a last button object to

di splay the bytton of the actiaqgne tate on the screen. 27 L
nunber of | but BohEbhiErC_TAISS (e T & ek OBt 64 & i AP ror
cogand‘s?t t{)uﬁbﬁlbejdctt @hiah 3&6};@ ?%ei_shaydcmn thé fgc@eﬁéﬁ@t&ji@fayﬁb@f a buttcc)in object
numnber - of - but t.on- conman i e s .set. to e n_i s used as
onl'y o CeiAPE I A PO et SeBta ik gesa R shiendt
button_command[cnd_id]: This is a field to store one navigation
command cor r @8pertphiget: W_neramabiselected): Fhisds diielt dndésigratt acieabjdnt_id hea

user, g j B (d [ As is
descri gg%%gggﬁg@g%égg'rs @’?}\ﬁg%{a%d“ t8 ﬁgﬁggarrpl e(éoe?ecm‘ﬁ\(%%ggmf[%gﬁ ding to
an enbodi nent of the present invention, when a specific nmenu page is

di spl ayed on ®Akregestcasimal (ppiected) #3g:G1is i¢ 8 figidye desigiate whetherda sppinygusly

ef fect @pefasanmdtioAnt iRHoHARsddbidd) SstiiBNY a RAGSrastd® oBject i®Indim$H 16
to grve an anl matl on e ect of eac But_ton after

mat | ff h 1 af t he screen
transi tEeRCledr it egpa t‘ﬂ@é’?'@ﬁ&f tbg .e”FMﬂ—'dFH@F'B?'(S?Qé‘?Ct%P)ﬁﬁ'ﬁu\*‘&ct urer
shoul d ppedusemal kietal) tixg Mdld had 4 emueb] et t o di spl ay desired
screen transition effects and a plurality of button objects for

ani mati on eff f buttons., I . shoul e.continuousl y .di ayed
on o page af t &7 TAL-LEtbih Bl Fils SRRl SRiRBR AR i PP R B
met hodshuttbh ebjeatrto fdeptay ey butey o fhe\dctienesic steterprithanseen.on ef fect s of

vari ous nethods. [0051] Basically, in order to provide nore dynam c

screen transi bspgd BuBUL ORI Hel STHRSRRS toldas TR 0Bl drANast
obj ects incl ugegg'bét V\]/eerT t‘ﬁ% pa e_(l:%\(gnge s'?art gg%?ect_iod]_ﬁcr mal as
( sel ectladpn object to display the button of the actioned_state on the screen.

27) number_of_button_command: This is a field to indicate the number of commands
related to a relative button. If a value of the number_of button _command field is set to 0, the

button is used as only a simple graphic image without a command.

28) button_command[cmd_id]: This is a field to store one navigation command
corresponding to one button. If a button is selected by the user, a corresponding navigation
command is activated.

[0049] As is described above, according fo the example of the ICS 300 according to an

embodiment of the present invention, when a specific menu page is displayed on the screen,

1) fields 614 to give a screen transition effect of each buiton included in the menu

page and
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field and the page_change_end object _id normal (selected) field for
each button is not the sane does not matter. However, in a case
where the sane transition effect such as a fade- in/out effect is
applied to an entire page, in order to provide a snmooth screen
transition effect, all buttons included in the page, in an

enbodi mrent of the invention, have the same nunber of button objects
i ncl uded between the page_ change start _object_id normal (selected)
field and t h&) feldet thiargixe ammhirogtjonaffectbf nmmlwtmo:aéeletbe @dpeeh trahsition| n
a case 488 ﬁﬁégen transition effect is unnecessary, val ues of
the two 8 ? I'n an enbodi nent of the invention, equal to the
val ue of the start ob ect_id_normal (selected) field. [0052] An

exanmpl d00$Plviersioreha mﬂéﬁa@w@s BRoYe Ppdyes 2 Pl butteihahiestals dsaiaydesired
for eacddrdustitPBitioh BRdcuia 4 putd dmmbrnﬂ%tﬁaﬁiaﬁ.mgn&d &l HbOHdrR, Ghive

an ani ITB.tIOI’l effect for each button after he screen transition

ef f ect SAPUldReenipyously disglays Phagagnaltpsing #creemgﬁnswen efprie dmpresult Af

whi ch tihese Mt elidimeanufistodtsas plovidee@eh tanSifiorb&fe@Ibf VaRABIndtAGYs.
button objects and appl ies a screen transition effect between

diff d bed i

Ol ue dPbsTIEtERAlNL I R e O R ete PhE stitRn AR 1 bLich e, &Rer he
menu pagmhen ofabutich obpagandadiet besveshdimpage_EhaBge Sstarardhjeat sk comabl fsetpeted)
i n whi

oamn TPagRL ﬂgin-;ﬁ?{?#ﬁd Oﬂefﬁwﬁgég%%?éggi %'%%;%e ;ﬁﬂ'@“ﬁﬁg?ﬂ

t he sarﬁ@meedﬂﬁsm @aiierc dloderes, h@ @se eeame ghnsi ) as a fade-

i nvent '191‘3 éﬁ%@ﬁé}agﬁ &6 h@ﬂt JE%aEé qi‘ﬁ %er farb%\}?&léé Ql‘ﬂog'tﬂ\ébr%gn traRsEtion effect, all

but t on aye in“"the first nmenu page
ani mat _fbﬁoé?f helyged lnHBe Bﬁﬂeb bven erabasireentiof the "ﬁMeﬂf'@T gave hetsems nypibecefs

I n whi %ttoﬁ@bj%@l%ﬂdﬂrd%dtbgfmﬁééﬁl*ﬁw@pag@a%ngb'tstté}ﬂ o%}ébteﬁf nbr$na¢ enged) #8014 and

di spl ayed according to a frame rate designated
ani mat i B%D?Q%EQML@UQ;&BJ@CH%PHW S@?&de Ig-olf %‘Eﬁséd‘ther%@&%@ieﬂ@??smon

the budedins aRhdtRbs vafuéeefthawo ffdd £8! ihze&mbbdintdP6fthe rventich, equal to
|IIustrﬁtes an_exanp ‘e of

creen tra on effect between
differd VWB?]BQ%B§ faRgopigcty aurr‘%ﬁ“? @etagte&cf}e&n transition objects
according to anot her errbodl ment of the present invention. [0056]
Ref er r i[0052] ArFdx@mpls intwhichstbe Geids 6bhioe gmgaasdre\erwi'énsh;opageet fat=2ch button

shown. dﬁ@t’]@%ﬁﬁﬁ% enu 6%;% aha e filtds bc‘{%atvm%ﬁ/e aml mat 0'51 gﬁga%r‘o e%%ﬁlbuﬁ

page- i Ssecond nenu page in I 'ch by ac |ng a
but t on the svﬂaenhamﬁltmcﬁffemm@esed\mll Of desreibpd rrsctetafe ﬁlmapiagm exdemds inarhich the

ef fect ergg P;grogﬁgeﬁ%;@urjaﬂy Whi &8 PSR BA BHt'fm%bjec%s arf ap%ﬂgs Bscreen

i ncl ud Int e secon
fransition effect between different pages will be described. Where two pages having the same

value of the composition_number field are included in an 1CS, a first menu page in which

page_id=1 is shown in FIG. 8, and a second page in which page_id=2 is shown in FIG. 9.

[0053] FIG. 8 illustrates an example in which an animation effect is applied to button objects in
the same menu page according to an embaodiment of the present invention.

[0054] Referring to FIG. 8, one button having button_number=1 is displayed in the first menu
page. For the animation effect, the button includes five different button objects in which
object_id=1 through 5. Each button object is changed and displayed according to a frame rate
designated in the animation_frame_rate_code field of each button object. Accordingly, the

button animation effect may be realized.
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page in which page_id=2 one by one fromthe left to the right and
fromthe top to the down as indicated by an arrow 902 wll be
described. In order to provide the screen transition effect, a
plurality of button objects are displayed according to val ues of the
page_change_start_object _id normal (selected) field and the
page_change_end_object _id _normal (selected) field. In detail, in the
present enbodinent, in a case of the button in which

but t on-[A0FAINIGI 9 illgstrates arrexamplesof @ectiehfteneticeeffast bétwesrediffercof menyghising
fromthe il?#éiutﬁz%fsér@&rﬁ HAeeiohbbddR dobdrfiing T8 AtotRGLenHoRinfdM: BHHBB%%ehtd =1, a
button o or screen transition effect 1s not additional
|ncludéﬂme@®57] Therefore, the values of the

page_change_start _object _id nornmal (selected) field and the

page_ cframm&ﬂ@@tcﬂqa_g dnd19sdBRH nleralpags dynidh sdg@ des iHmha. tFBEeMHRa
object jd=1 as a, value of the start ‘HJhECt id normal (sel ected)
e in which

field. tﬂ%&%?"d“@i’g‘l"ﬁ‘”g‘? etlif MENH PRIFENTN I RRIS E=T{q e Sped rheny

seco 3 d pagBeU leﬁaﬂﬁacttvhmd)@ﬁutfbnaﬁ whih bafiore hiieebr=h ®f freFepahemluipage s peay Qﬁl
as es

d the butt
e hanged BECS FaPHEE PO ithgh LB BEmE st 5608 S Ipaies™ 1N SpoRukEeN
but t onspaiga uwhhsch pbgﬂ_}!d?ﬁ_c{mlam}[yﬁméﬂoﬂtde Ba,ft b mleo*:‘jgtheand foorp thavibpl & ihbgiow? as
ons _i,ncl ude on
ob] oot ARG b A7 B b e et o/oREi G Be e ¥atlontiit o3,
r espectplweﬁtyofh\dtoomﬂjenglaye displeyescacsemnlingrtansiues ofthef f ect as i ndi cat ed

D o BER6R02 i (bR, B ReimalBEOEREI A a0t LonS | Wi
corres p@gmﬁ@ﬂg@emﬁeomgdm@éseémecﬂtﬁp@ctln ﬂ@tathém thelprésent erobediment, ina

field Cgasgepﬂﬂel%ﬂ%(grpﬂw?ﬁ’ct‘p& ﬁlr{utrﬁbepi‘! RinEL %ré)igln% B’-Er%[e irRfhe 3BhEBRST Yt

effect existin et ween a utton Obj ect 1 ndicate
start db]“é’é"@ bu Orﬂltﬁ‘ICWﬂPd (T1§E‘P ast BENY p3gq i\ which D@Q%J.Iﬁ“'tbﬁ b(b‘BP'é@E’JeCt for the

i ndi catRebditrahbifoeBfbcPRirRe hadithnafy ifBLadsel ected) field are repeated!y
di spl ayed on the screen. Accordi ngl y, the animation effect may be

1071 Tt dBb e lte dittabeS ofifhe Redh ehdtes sipgigpiert S risaril (selerieed figh ano
ef f ect tha pmgréahyet srflde@?pgtr i ﬁ@nia@(sél@ﬁteh)jfeilt;ﬁgwmmta saﬁetdb}ﬁcprdaﬂ@&ta
bor 1 or ity Bt SPleRt i A s Bl Ardot gl T JisP P Rn Phags i

and 9, taanmdtodlhe)éeoaqu menn gage, $tox Ieasic arnraammtaffent iefdpeatediydispEgeth as

but ton dedbi uﬁjg[é %e%elré] Bt 584: nclﬁd?c? %X% tg%g%ﬁ%#\ggcﬁddérr}g tto a

transition erfect i n page uni
per f or magifanturet's purpdsd. ons i n page unlts, the

[0058] In a case of buttons in which button_number=2 and 3, in order to provide the screen
transition effect, the buttons include a plurality of buiton objects in which object_id=6 through 8
and object_id=15 through 22, respectively. Accordingly, the screen transition effect as indicated
by the arrow 902 is displayed. For each of the buttons in which button_number=2 and 3, after
displaying a button object corresponding to the page_change_end_cbject_id_normal (selected)
field of each button, a plurality of button objects for an animation effect existing between a
button object indicated by the start_object_id_normal (selected) field and a button object
indicated by the end_object_id_normal {selected) field are repeatedly displayed on the screen.

Accordingly, the animation effect may be represented along with the screen transition effect.
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page _change _start _object_id normal (selected) field and the
page_change_end_object _id_normal (selected) field used to give the
screen transition effect in button units in the exanple of the
syntax structure of the ICS 300 showmn in FIG 6 may be renoved, and
a field to apply the screen transition effect to an entire nenu page
may be added. [0062] Referring to FIG 10, an exanple of adding a
transition-effect field 802 in a page structure in order to apply

t he scri@8#PltriGnt] tlusiiatasidnepamiple qf duel Corib eply @ scrdepdtansitierteifeThiatpages units

pr edet edz, AR 1§ GhERBr érﬁ@éb%ér@t%?th%fd]}%;e@% ‘E@‘%’ tBf. represented by, after

predeterm ned screen transition e at may be supported by all

r epr oduci é}ﬂ appar at uses are pre-defined allocating attribute val ues
to the [BP 1l Referipg talGe dt unlikg{be medfipdsiof Eﬁ%mﬁﬁécﬁﬁit@ﬁ%ﬁ‘?%@n Htton units
attri budsssheahueFRIS. & HRIre amdthafiabbOing &f Jofeh 1easitiGresiday fok BEch button

manuf acturer to . the trarn5| tion-effect field 802. 96

. ( 0063] FIG 11
i |1 ust rPURIeNEd It7 8RerTICRRAE PE ARAVING 7 8¢een ensiios eﬂ%ﬁﬁt %p%%w*.ts isllystrgted.

10 on a time axis. [0064] Referring to FIG 11, the shown tine axis
of an i[oo&t]do birdee tgpafoninGesen damsiiichsagpade dritisaheti nme axis of a video

stream_|n PE t y! [ I as described in FIGS. 8
and 9,pa|gﬁt§hra§ ?ﬁ*%a:r[;-éfgjgﬁﬁ%tcﬁ%r raggs%%ﬁ{z%t%gﬁeq%a% thaes an I CS, a PDS, and
an ODS pagedewode cendoolfiedt_id nadmelddelaged)ifiel ssted i gig®TF®) scrashi tensitisn effect in
decodi ng,uhh WRitd AL &%ﬁﬁ;&{oﬁﬂ&b the F 6 thE é’@@d‘ﬁ%ﬁ% #1G, B4hdy L
reproduction of video. ter the decoding I's Tinished, a page

desi gnaee@ven; agd adiefdda lapply dhecgoresn tpngision dffgat ta ah ¢eniirelinepl ageaimanbe hdded.
screen at a PTS, which is presentation time information. In response

to a nago&AtrRIERG BEEd10fanxaReR df b8diRy b taRsilic bHER €l Bob tea page

di spl ayed nenu page, a screen transition betweén pages is perforned.
Al so, sHtHelreinpsderdo pprisihgserapa ragsiion efipchinPaes ynits is Tpstrmted ethadts. ehe
time dest@naitteddtréencenBlich et nial I8 reprbsdptsy by ehat préddetermiredlscrage

i s not td| spl argﬁd 0{1 Elhe Bcreen anﬁ rTFre. 5, [JOOG%}j| As is deac i bed
above, TarsHoREleels Y MaY PREWRPOHSE 8 all FRPFRYSHS PRPYAKISEEE Are-dRied) ons
bet weenalioedting ptgBse rayeb® thapeidifiiedetréar m@dition effecp ans gedighating an

5 vt E NP A3 soBen R e RRRER by mided ARRy P b TR TR,

(PTS) diwth &i2.ending time (conposition_tine_out_pts) of an entire
interactive display duration. [0066] FIG 12 is an exanple of an ICS

i ncl udi geeANEIBPAI iidARks e S88LHRMHIHBA ofedt ITERUNRL siwn in FIG, 10 on a time

axis.

[0064] Referring to FIG. 11, the shown time axis of an interactive graphic stream is equal to a
time axis of a video stream. in a PES packet data including an ICS as described in FIGS. 8 and
9, interactive graphic stream data, such as an [CS, a PDS, and an ODS is decoded to fit a
decoding time stamp (DTS), which is decoding time information included in the PES packet data
during reproduction of video. After the decoding is finished, a page designated by a
default_selected_page_id field is displayed on the screen at a PTS, which is presentation time
information. In response to a navigation command of a specific button included in the displayed
menu page, a screen transition between pages is performed. Also, since a valid interactive
display duration is finished at the time designated by a composition_time_out_pts field, the
menu page is not displayed on the screen any more.
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whi ch a menu page di sappears froma screen when a user operation does
not take place during a predeterm ned duration according to another
enbodi nent of the present invention. [0067] Referring to FIG 12, the
| CS of this enbodi ment may be used as a pop-up nmenu during
reproduction of a novie. In this case, if a nenu displayed on the
screen is continuously displayed until a display ending tine
designated by a conposition_tinme _out pts field as described in FIG

11, a U9865]nk/s tesdribpehabrieein copitralii ohmehie pagasrinaledestie snendlS, itmesliiens
video suederAfedl] Sébe%?aly' t;eysn%&‘{ﬂifperﬂ?ﬁég APF Epor%@ t@%ﬁbﬁ' chffande: @

field to designate a currentl menu di sappear when

a prededleeaiet Perifie béﬁ%@é@ewwgaﬁtmeajva“pwgraptlwerﬂquf@ duratioariy defining
enbodi eRdginrh (s %ﬂ&%ﬁrengﬂ"lé @ﬁb?&brﬁd&lti@n 172 o p@?fﬂ A1ehtird Medradtive

the field to eS|gnate how ong to wait before a current nmenu page

di sappetisanHedfios- UoP does not take place after the current nenu

page is displayed on the screen is added. In other words, if a

manuf aqooée]rFiGer ig l@liﬂ.'teﬁémﬁleg:ﬂé\ﬁ;\vr‘?1 Htmmﬁlhmag ‘é&bgératl@n bﬁtﬂgfgh@tﬁr@ ,a fmé pblhﬂéﬂ
menu page i S _not e en the tine designate

o1 aps oo & mEpl patt B EeE ST AokBon et aRss! ARatEn spBa ol der urips
menu paggretstecnisgd dyration ddeneljingdatacthercdnisteiiment of the ptesept iayadionenu

page does not di sappear, however, the data is just not displayed on

L oo BEEn #AGAR B! T FRPRSS mm%gmx&meh%@s B35S SoruPhidh@linin

of nmen es are’inclu to trans
menu pagerodusiienof amuyieh Un thimeasenit b meed displayep peiiengeeamdheoningeusly

shoul d c!?@p\l’ﬁzeé W@\ cﬂ?ﬂié?ého@r%’ﬂ?@é‘&'ea‘id?\ }Jdad}ssl éon%p%sﬁzﬂf?ttm?é ollEPH RS

That is navl gati on conmman command™t o rep ace a
page_ |od@\$ﬁﬂftt9é1 i FiG 183 reenmay Ter! §jspayRsienhwhen hagieer Watehesdnyigedia yideo

val ue afych a8 BihHRAky RROR. tTRcRforbREHLWAG Fifs. ﬁ,@FHﬁET’deé'déglgﬁQtB%r @hridfitly
according to an enbodi nent of the present. invention, s the

new nerfiSHRYGE "@ﬁum@aeé%?'é%weahwiew D'ﬁaefﬁgﬂ'a?d Ffﬁéela@ﬁ‘?sa'&%ﬂg%a d d
val ue. Therefore, the reproducing apparatus of this enbodi nent
i ncl udqemmgnutrmg&céﬂﬂfambmmieamipag@ dﬁs)asbﬁn degicsifield 120234 osfmed. That is,

repr oduygt | i nf ormation roduci n stora

A page 7 S84 FastorRy bl ofin) et HBRE PR b e R P e

set ti ngicesvat take pthce hf&rSiyssd:Lemnt B|gns page is ﬂmpiamg:l orethe spmge is aﬁdedrrm otber

t her ei v |

otar | WO FE e BagE: heAehd] LGRS Sailh lo il Rl LalREIERF faadhs pat
a repr clitrtdveg vdep dratine desigmtedi tnghe fiedd alﬁpm‘@bmalsteémtvh@ie alﬂl@P@pesewtttake

I nvent 1 9ke after the current menu page is displayed. Here, data included in the displayed menu page

does not disappear, however, the data is just not displayed on the screen.

[0069] As is described above, in a case where a plurality of menu pages are included in an ICS,
in order to fransit {o another menu page, one of the buttons included in a previous menu page
should have a navigation command to transit to another menu page. That is, the navigation
command will be a command to replace a page_id value of a currently displayed menu page
with a page_id value of a new menu page to be transited. A reproducing apparatus, according
to an embodiment of the present invention, displays the new menu page on the screen on the
basis of the replaced page_id value. Therefore, the reproducing apparatus of this embodiment
includes menu page information in a system register to store reproduction information of a

currently reproducing storage medium. A page transition effect may be realized by the
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[0072] Referring to FIG 13, an exanple of a systemregister (player
status register: PSR) of the reproducing apparatus to support a
plurality of nmenu pages in the sanme ICSis illustrated. A PSR11 1302
stores page_id information of a currently reproducing nenu page in a
specific ICS of an interactive graphic stream A page transition nmay
be perfornmed by one of buttons included in the ICS re-establishing
the PSR11 1302 using a navigation command. [0073] FIG 14 illustrates
a page nswigetien enmmeaibsetingchvalie ohtbesystan vagisigraiining manuagge irgormation
processfgdeinl 0074] Referring to FIG 14, a process required to display
a proper page in an ICS when the reproducing apparatus processes the
interactive graphic streamis illustrated. Two general st at uses 1406
and 14190 %&W%éﬁ”é@%%?@ae%w'ﬁﬁo‘éIb?ldﬁﬁ‘fr@egHh‘ff‘éa’ and three tenporary
statuses 1404, 1410, and 1416, each represented as a rectangul ar
shape, [00FPI]FIGWE is Ehexémple@eastaals regibiat nslR8ed indi repicduéing bifpsadtlsl according
status 1406}_@n3. a Xagnt d stattus 1412. The valid status 1412 i ndicates
a staté°8f® BW P begre\;:gﬁw "&IVGEB%h of a current interactive graphic
stream The invalid status 1412 indicates a reproduction stop state
or a st[a8&2]iReferingto RIGy &3, iad eixamplead bisygemregsiec(phiyeestatus degiemBBR) of the

i ot .
o us L Bt o ok 8 ph Ry SESGIERPS2hin SR TRl
transi tRlt ‘@Oaﬁmrmpagﬂ,@tlufgrm@mg@ﬁ@ﬁanr@u!y refyonBingAnenapagetin e spedlicdpS
as a reffgh ‘?rﬂ&n%cﬁ%@%hléé‘t%m U%éﬁé?ge ththiffton Rlay b8 L8rfornte ng%’lﬁ%%tf ?G’ﬁnﬁ% iftluded

reprodUC|n% st at e change a navigation co
transi tn 8B IES éﬁ%@&ﬂﬁuﬂhapsﬁﬁbéég%ﬂﬁ@J%P@@@ﬂ@ﬂéomgﬁéﬁ as a reference
nunber 1404, 1410, or 1416, proceeds in order to obtain a proper

inter aqnowaq AIGaphilgtatdsentigard cpaitmbdyd aheRbh Miteradtive graphic dtfe@msit i ons
are disc ?L%EL”I ng 1402, going to the valid status 1408, page

transi ti'AY5¥44, and going to the invalid status 1418. [0076] Each
transition process will now be described in detail. 17 [0077] FIG
15 il | Jeor4tRedertingta FIX 14la rocegs pequaed tor disilal0l pohenvwagerin &h &S WHhen the

Referr 'rQ oo dﬁgﬁsamt&s gro%% segﬂ'&hr]n%rac @aﬁ% i8 SPEAOR iR !ai!é@ iT\%IO sq@rﬁ&‘%lt ed

in the pro I Ng apparat us nove

initi alataztuw @Dﬁtaué 11w¢acmmen®daﬂ5taerﬂimhta$hﬁpst mdﬁbreeitﬁnp@ﬁd/atatuses
obtain r r I V. g

I e e e e s T
per f or ridiuges indienim an velidstatys 14Q%md 7 sahdatatvw41|2a|The\yalldJ@ams i1§12%egicatgs

'([jhe FS%]-%tat‘éﬁFéd?&iL@w@%‘hh dpddd 4@ Rfreft IMBRIHIRAGISHRIO stigand.| T18d invalid status
I Spl aye e
P y1412 indicates a reproduction stop state or a state in which a valid interactive graphic sfream
does not exist even if the status is in the reproducing state. A general status as described

above maintains a current state unless a transition to another status is generated.

[0075] A transition, such as a reference number 1402, 1408, 1414, or 1418, is generated by a
reproducing state change, a UOP, or a navigation command. If the transition is generated, a
processing procedure, such as a reference number 1404, 1410, or 1416, proceeds in order to
obtain a proper interactive graphic stream and page information. The four transitions are disc
inserting 1402, going to the valid stafus 1408, page transiting 1414, and going to the invalid
status 1418.

[0076] Each transition process will now be described in detail.
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reproduci ng apparatus noves to the invalid status 1406 after the
initializing procedure 1404. [0078] FIG 16 illustrates the
processi ng procedure 1410 due to a reproduci ng state change shown in
FIG 14. [0079] Referring to FIG 16, the invalid status 1406 is
continuously maintained until a valid epoch of an interactive
graphic stream begins, and if a transition of beginning to reproduce
the valid epoch of the interactive graphic streamis generated such
as t he [P@F7dHdECE iustsias ﬂlﬁﬂfiDBializ'lrtQWOtF%ﬁurQ)mMShgwaﬂjplélﬁ?aﬂﬁsRﬁf@vhﬂQ to 61Ghe

reprodugl ng Syateai gforafedhdthurt £lifserel i Be re rSQLEc%HJ&d t
The ! )

change status 1410 processi ng procedure shown in
per f or rfe@roduqm@pnagatusameé%teme '§@ﬁ'€@’tgeﬁ§31|é%@é04 wh\saa|lmtqn§3qr@u@taws@m an

I CS i n p@eabb@m alﬁgger fﬁt@%ch\?e drBshic ¥@édﬁ?ah(§p e\’ﬁ‘#ofnqlati%ﬁgﬁ:_ﬂhg |Mﬁ’§li|§iﬁg _
the value is set to I N _operation , if the value is

i nval i FlatyhétHer péoc@GWPéﬁ?etﬁ’Eﬁfi’ R 'ﬁé’ei'f%m'!fd\ﬁélﬁhawﬁﬂb@ &-vEaiés, pa initial

checkedaluBasigded tﬁehesmeguﬂ.ﬁg #Hpa dfjeh@f GRRWfatend fagk Re b€ fifst €8B1ay2aRThe
is alread set to avalid e current . PSR1 eis

mai nt ai" QI GHARTHHOY ghea‘ﬂkﬁe"ﬁistat“rffé‘iqgre}ﬂ&h'therf@it@i'i'”%r%édﬁ"§1404
invalid, a first page-id value of the ICSis set as the PSR11 val ue
in oper{awa}rFIGBIﬂ]llusAemertlcﬁ prgtessingipeocetieeridd0duatp appaadating state clivmgged
fromtryﬁ Wﬂyall_.||Gd1§tat us 1406 to the valid status 1412. [0080] FIG 17
i || ustratées the processi ng procedure 1416 due to generation of a page
transition request shown in FIG 14. [0081] Referring to FIGS. 14
and 17,079 iReferfing tofdGe% the ineslid GBlgse] 496 tieepntinn@istymainieined ciotiduvadid

1410 degoEd dh\%r&@t% orbBnidRirBdiftbBging, ré‘ﬁdeaath?xsﬁlBﬁ‘? Seghihiy tRbrbaddihe

time desh(gnate nmposi tion_tinme_out nl ess

t akes p# @poqhd%ﬁéwéﬁteracﬁveagréa@@sw 8 @n@@ed@.lch aéﬁhwafeirwea!um?pt 8,

to whi gRe ApRRNLBA ) &R MA@ Tré;ﬁ&ijt t0at@ BRAR st RAD R4 10S In th
al | ocat ed, psuch ¢ b%ﬁ referencg nunbgrngl414, |r£g%rsece| ved, nhee val i d

ot at us TSRIPIUGIED SRR EPREF RS (D) Heovecsssing Prasedyrashewn & ke 19 i§ performed.
gener atThanisOh d@fapl&@@leb!’eanﬁdg@ AValLleRILSH frobQBZ) ih BpélaforP16U2EESd Mthe

status 1416 due e i of a e tr ition requ , th

o o aeafiE s A TreBTRERE PR vabeR B3 %t BRIt G E0 and fing value
val ue Xs tmi/alpiagaemdr 4 ourrerh PSR1avald8ispagsd Tpé@e’l&i Vatmﬁssrcaq@@atsésm on the
gener at ed | val i PSR11 ion

h
Phe " varp S einettng.ine S PERTT 5.4y8eft<) 4 BEARLIDR A R B8 By
oper at iRGR1AGHe iNmairgaivkesio pémation $By end ithercutrhet FtBR)‘Ue@BJengErpaiabed‘mte

1416 d i L i [Mal , th
valid 'ébt%g%_gg g%lﬂ%%ﬁ}h%?(?% ?s{,]%egﬁ% g‘%q’élir{ﬁ%'h}e'lﬁ) Bpérg%eﬁ)t1 o' iccérhlﬂbl?nﬁg e
reproducing apparatus is changed from the invalid status 1406 to the valid status 1412.

[0080] FIG. 17 illustrates the processing procedure 1416 due to generation of a page transition
request shown in FIG, 14,

[0081] Referring to FIGS. 14 and 17, a specific page of the ICS selected through the procedure
1410 described in FIG. 16 maintains the valid status 1412 until the time designated by the
composition_time_out_pts field unless a UOP takes place. However, in a case where a UQOP of
activating a button to which a navigation command to transit to another page is allocated, such
as the reference number 1414, is received, the valid status 1412 is transited to the processing

status 1416 due to generation of a page transition request.

[0082] In the processing status 1416 due 1o generation of a page transition request, the
processing procedure shown in FIG. 17 is performed. That s, if a value X of page_id for which a
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[0083] In a case where the tinme designated by the
conposition_tinme_out_pts field of a currently reproduced ICS

el apses, or in a case where the interactive graphic streamis
changed, since a currently displayed page becones invalid, the valid
status 1412 is transited to the invalid status 1406. That is, if a
transition such as the reference nunber 1418 is generated, a | ast
page id value stored in the PSR11 is maintained. [0084] As is

descr i lvage &bositign regeest i gepetatedsaali, therRSR Ufis séido Krie sperbtiom Va2t armhif the
an | CSva E)Jf-’%t[ﬁ{faﬁd QJCLﬁr%nf ;%g%r ﬁ%g:\é?s r%ﬁ%%m 4 ﬁ%f)&g{gﬂ %4u%sngd@scnbed
pluralit S proper I'n

| CS ar @bpve)\wmedhe pr@)o%]ng/nf@cmddlen‘gﬂﬂﬁ duatqagemesation;mf @pa@mtﬁanqﬁ@gésqueavs
be provi,dady igIaLidlLiss P1126}$ma'in?£ﬁéo°n types of a main stream [0086]
Al so, various transition effects nay be applied when transitions

bet ween nenu pages are perforned. c£0087] Al t hough a few enbodi nents

of the [PP83 dmp crsR whee dhe tims desienae Wdhﬁcarﬁaomwmwms feldyela eurpsatly
appr ecirghredudid 1IEB@EHsEK ok [reflcdse ke ménnté@aﬁvecgwm@&rdmy;s Qﬂar@@es.héb a

t hese enbodi pents w t hout deparﬁ\ﬁmgfromt ecgrlnmlg) 3 r’ﬁ;‘Pii

of t he HGRIN J'SAYedRRIR BRRESSHINVAlfhi B V3l stpls 1eld 5 Harsied &9 Ye %atafus
t heir aqoe vahans #.a tidhsBbA M asthatefbrencd mirmBst 1438 islgenératdd) baget pagdidim
to store éreclb ggt Whl ch ig reproduced in a reproducing

appar at aL“e 9{3 4187 & UREESRpr i si ng: video data: and graphic
data which provides a nenu overlaid on an image based on the video
data d0@B4ddvsps desesibed ahaveatdopkdingf to dimbptisnenisatf $he prhsereinveetmnhan IGHl ay

set CO%H{lbtﬁF‘esof{%n%g%Qﬁ\Lter%ué helu@h %&hu{?&lw ow 5a e?%ﬂd aPnodel of

pal ette segnen e corrpos Ion se ormation on
a pl ur geleciinad prepaLPaERdR 8N (€8t Proddrd. page conpri si ng a page
identification and transition effect information which is applied

when t 76685 Wc@&%m@@t ARt annUrp@%géé MaPhe B%QHe@?éb%?dl@sfs%fBﬁﬁlfo@ﬁéWpes

2. An apparat us for reproducing nultimedia froma storage nedi um
appar at°u§ main stream.
[0086] Also, various fransition effects may be applied when transitions between menu pages

are performed.

[0087] Although a few embodiments of the present invention have been shown and described,
it would be appreciated by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit of the invention, the scope of

which is defined in the claims and their equivalents.
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conprising: a decoder decoding video data; and a graphic decoder
decodi ng graphic data which provides a nenu overlaid on an inmge
based on the video data and conprises a plurality of display sets,
wherein each di splay set conprises a conposition segnent, an object
segnent, and a palette segnent, and the conposition segnent provides
information on a plurality of nmenu pages, each nenu page conprising
a page identification and transition effect information which is
applieqnﬁmggn transitions between the plurality of nmenu pages are
perfornmed. 3. A storage nmediumto store nultinmedia data which is
reproduced whaAid@&madueci ng apparatus, the storage nmedi um
conprising: video data; and graphic data which provides a nenu )
overlaid on an i ASHSRHaSEHBHC Elve MHERSI@LRER WhiRR sderfpfyceddn g reproducing

pl ur al labargfus hs BlordgeshéGum\WBepasing.:each display set conprises a
conposition se nth,_an obj ect segnent, and a palette segnent, the
conposi tion sé@ﬁ‘é e des information on a plurality of menu

pages, each geipticpRgewkiohprovigies g neenagerididlentn irhagibaead 8 the video data

transi tinﬁn effect ilnf oy rrp%ﬁn V\gi ch is applied 20 when transitions
bet weef"t AETRISFPA F'YG " §F @ Pades are perforned, and the
conposi tion sehamnt eanbrieplayest sdragrises ambmpastorosego@np Bh ©biegt segornt, and

i nfor ”?tda%&e%@ A r(f,[ogljiaespondi ng display set in which the conposition
segnent” 'S PrcPuded™ 4. An apparatus for reproducing nultimedia from
a storage nedihemonmpoeeitiap pegragni srovgieanforgiatign oma gheaitiesf nokeearigag, eacdeo

data: o _ . : o ._
rend ot raE BRbsiAPE AR i RREAIR S fiaRal REA AR € Sfotka
pl ur al whgn ganglicns bepvenstte piuralityedf mesd Ehgel Fplrgforsid. conpri ses a

conposition segnent, an object segnent, and a palette segnent, the

conposi tion segnent provides information on a plurality of nenu
pages, each 2. Anapparatus for reproducing multimedia from a storage medium, the apparatus

comprising:

a decoder decoding video data; and

a graphic decoder decoding graphic data which provides a menu overlaid on an
image based on the video dafa and comprises a plurality of display sets,

wherein each display set comprises a composition segment, an object segment, and
a palette segment, and

the composition segment provides information on a plurality of menu pages, each
menu page comprising a page identification and transition effect information which is applied

when transitions between the plurality of menu pages are performed.

3. A storage medium to store multimedia data which is reproduced in a reproducing
apparatus, the storage medium comprising:

video data; and

graphic data which pravides a menu overlaid on an image based on the video data
and comprises a plurality of display sets,

wherein each display set comprises a compaosition segment, an object segment, and
a palette segment,

the composition segment provides information on a plurality of menu pages, each

menu page comprising a page identification and transition effect information which is applied
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menu page conprising a page identification and transition effect
information which is applied when transitions between the plurality
of nmenu pages are perforned, and the conposition segnent conprises
status information conprising location information on a
correspondi ng display set in which the conposition segnent is
included. 5. A storage nediumto store graphic data, the graphic data
bei ng decoded in a unit of epoch in a reproducing apparatus, the

st or agevheediansitionmipativesmige pluralisoofdesry; pagasiatgrrgploimeedand whi ch

provi des a ne j I i : j : and
Compr i S0 o pliy STy ol <SPme o e Rkl iR X Alof

conpr i defermaaten mp@Estariespensingraispiay sehinojidcthe segpesition ssamentis hguset e
segnent, the conposition segnment provides information on a plurality
of menu pages, each nmenu page conprising a page identification and
transition ef fectNarParEtksiPorPiEHeh meltigipdia few a Ripsaperediym: the ggraratus
bet weenschip@siphur al ity of nmenu pages are perforned, and the
conposition seg ngnises status information conprising

nt co )
i nformati on oﬁ‘%£°ﬂ%&%¥ $pg veeuaiAY correspondi ng di spl ay set
;orrpri si ng th]gs grew@aé%ddend@agrﬁ‘lg@_tadhg_dace:c:\amietdpro\ojdteélbmérm;&/_em@bn ﬁﬁ'
napparatu or r roducl n {1 nmedl a rom St.orage nedium the
appar atnage asasandhin ydes sats Spd comprSesaiirpily oL SERY Slta; and &
gr aphi ¢ decodevhetshe eaind)siaaget compiddes adoimpbsipoosdghest, aanmabiact eatedngisthd

on an j on the video data and conprises a plurality of
displafaég ‘%gﬁﬁgggin each di splay set conprises a conposition

segnment, an obhectmpmsiios stgmeanigrovidgsatfetmadios egmghirality hbmennpagsst éash
segnent ' ini i A Dl it ; enu
R LD G (i )
i nf or mewheoriranfitiers hedwegipihe etiralispheiimenuazges aemerberekendt he plurality

of menu pages 1R SorRsslidh TBGmeAREmbRS: sCRAMO BitdrinQbrs &g GXEREA SES

status information conprising information on a |ocation at which a
cor r es pORENFHEN AN AACHFSREUIng gysehi whinh 168 APORPTIHIPegBgRERINCluged.

| ocat ed

5. Astorage medium fo store graphic data, the graphic data being decoded in a unit
of epoch in a reproducing apparatus, the storage medium comprising:

video data; and

graphic data which provides a menu overiaid on an image based on the video data
and comprises a plurality of display sets,

wherein each display set comprises a compacsition segment, an object segment, and
a palette segment,

the composition segment provides information on a plurality of menu pages, each
menu page comprising a page identification and transition effect information which is applied
when fransitions between the plurality of menu pages are performed, and

the composition segment comprises status information comprising information on a
location at which a corresponding display set comprising the compaosition segment is located

within the epoch.

6. An apparatus for reproducing multimedia from a storage medium, the apparatus

comprising:
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wi thin the epoch. 7. A nmethod of reproducing multinedi a data,
conprising: decoding video data; and decodi ng graphic data to
provide a nenu screen which is reproduced together wwth the video
data, wherein the graphic data conprises an Interactive Conposition
Segnent (1ICS) to provide a plurality of nmenu pages, and each nenu
page of the plurality of nenu pages conprises a page identification
and transition effect information which is applied when transitions
bet ween t he pladeshiendegpdingridepdajesargr e perfornmed. 22

a graphic decoder decoding graphic data which provides a menu overlaid on an
image based on the video data and comprises a plurality of display sets,

wherein each display set comprises a composition segment, an object segment, and
a palette segment,

the composition segment provides infermation on a plurality of menu pages, each
menu page comprising a page identification and transition effect information which is applied
when transitions between the plurality of menu pages are performed, and

the composition segment comprises status information comprising information on a
location at which a corresponding display set comprising the composition segment is located

within the epoch.

7. A method of reproducing multimedia data, comprising:

decoding video data; and

decading graphic data to provide a menu screen which is reproduced together with
the video data,

wherein the graphic data comprises an interactive Composition Segment (ICS) to
provide a plurality of menu pages, and each menu page of the plurality of menu pages

comprises a page identification and transition effect information which is applied when
fransitions between the plurality of menu pages are performed.
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