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.
BACKGROUND OF THE I NVENTION 1. Field of the Invention [0002] The

pr esent TiTeasE 1190 INEENti@g t o reproduction of nultinedia data, and,
nore particularly, to a storage nmedi umincluding an interactive

gr aphi ¢ S$TERAGE MEDIUMHAVING INTERACTIVE GRAPHIIC STRBSV ANDMRHARATUS FOR
regardl ess of reproduci ng noREPRIDULING THEISAMEat a. The present
i nvention also relates to an apparatus to reproduce multinedi a dat a.

2. DescerpigdsamerirtNes TRelr adeAnbpLi@@@Ing n order to reproduce

mul timedi a data, AV data, navigation data to control reproduction of
t he AV d 1 dat d ' h di Th
syst em HEPE TREForef Tefufe Bral T itrRapr Bt oG 2BhEPE 0Pk Myada
to be fil8,s2004.apthedicoa InkiEctual Broperydefice andi2Q04S35DTE; életl od May 18, 2004 in
reprodu e%r@aﬁﬂ%?écﬂﬁl P@ﬁé{a{jﬁ‘ﬁcé, etk Ares ?ﬂ?f\iéﬂ 40 ﬂlcorg%?edgf;e}’e(iﬁrﬂ their

included I n the storage m |I'n particu various Kin

i nf or e BNHAY PEERIPTERE- t 0 reproduce video, audio, subtitles, and menus

are nmultiplexed into one main stream and recorded in the AV data.
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to reproduction of multimedia data, and, more particularly,
to a storage medium including an interactive graphic stream providing menus using various
transition effects regardless of reproducing modes of multimedia data. The present invention
also relates to an apparatus to reproduce multimedia data.

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 fitle 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 pariicular, various kinds of information required to reproduce video, audio,
subtitles, and menus are multiplexed into one main stream and recorded in the AV data.

[C004} FIG.1 is a configuration of AV data in which various elemental streams are multiplexed.
Referring {o FIG. 1, a video stream 102, an audio stream 104, a presentation graphic stream
106 to provide subtitles, and an interactive graphic stream 108 fo provide @ menu screen of an
interaction with a user are multiplexed into one main stream and recorded in a storage medium
in which muliimedia 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 fo allow an

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



[0004] FIG 1 is a configuration of AV data in which various el enental
streans are nultiplexed. Referring to FIG 1, a video stream 102, an
audi o stream 104, a presentation graphic stream 106 to provide
subtitles, and an interactive graphic stream 108 to provide a nmenu
screen of an interaction with a user are nultiplexed into one main
stream and recorded in a storage nmediumin which nultinedia data is
recorded. Hereinafter, the nultiplexed main streamis called AV data
110. [0005] In particular, the interactive graphic stream 108 to
provi de inderpetive omphiesifears 168 P& tha elemeaiebeitermr sppwhind!@der i ncl udes a
plurality of segnents. FIG 2 is a configuration of the interactive
?r ap hi c [mlfnspaafe&ag t®OBIG. Bfthd h&;}ﬂiﬁ'@'ﬂﬁl‘&& st&‘aﬁﬁﬂﬂﬁncﬁhﬁ@s{va plufalityl dBsedments.
0006] Referrin o FIG 2. .the i.nteractive qgraphic 108
el uded A SiohFohd fonsrongy ree Mgt RE o lPefilauren tERIBARn 11 om
an i nt esegneény s calierpodisplaset.s@gerdinplay $eCiBpiutes, dnt ienet limdethtorinclydingcal | ed
a display set. One display set includes, but is not limted to
i ncluding: 1)) AR IJSSS rédord SrtoditiSPRPRARAToh@Ral MR grapni@f an
i nteractive graphic; 2)A palette definition segnment (PDS) to
define pal et lL.ALor l.on_of nd/Lor cl.ear - which is . to be
appl 1 ed o A PAESE ERpkGLeGmebfFEls) REaRl o RNPRRTAIBL Sl Sipice
def i ni t clearnsssywiueh is tg IRDSp)ied fo teihierastivhgrapitic;dat a, i ncl udi ng i mage
i nformati on such as buttons, to be displayed on a screen; 4) An end
segnent i ndi gpA bihlityte o5 8é defnitton@egth&itd m&?to deffiR® Brfdet HBtaPRéItdifdidige
the 1CS includes output termnation tinme information of a relative
di spl ay EPGREERS Blipede bF BRPRVRAMARIER, and oper at i on
i nformati on of a reproduci ng apparatus according to a user operation.
The | CS may BbAn end segagniindieaiinathelegs ofithe display st ur e.

[0007] In particular, the 1CS includes output termination time information of a relative display
set, button compasition information, and operation information of a reproducing apparatus
according tc a user operation. The ICS may be realized using an |CS data structure.

{00081 Each segment included in one display set is recorded in a packetized elementary stream
(PES), which is a packet unit of an MPEG-2 transport stream (TS). The relative display set
starts to be decoded at a decoding time stamp {DT3) included in the PES and starts to be
outputted to a display screen at a presentation time stamp (PTS).

[0009] Also, an output termination time of the relative display set is determined by a value of a
composition_time_out_pts field recorded In the 1CS. The composition_time_out_pts fieid will be
described later. Accordingly, the interactive graphic siream 108 is output o the screen ata
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. Flirst, 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,



[ 0008] Each segnent included in one display set is recorded in a
packetized el enentary. stream (PES), which is a packet unit of an
MPEG 2 transport stream (TS). The relative display set starts to be
decoded at a decoding tinme stanp (DTS) included in the PES and starts
to be outputted to a display screen at a presentation tinme stanp
(PTS). [0009] Also, an output termnation tinme of the relative
display set is determned by a value of a conposition_tine_out pts
field recorded in the ICS. The conposition time_out pts field will be
descri b&voregitie ponsiigelst Rlurally of pagpeenky. ep gerlicelondynesth pdnain steegrm shogd bg
out put et th B@rwsaBRIidd sidwd §hAt0E) M £eadeiwird £hah strbf & A/R8vidapiFiSdtion, a

operatiop, perfornms correspondi ng operatjons, .and _di sappears fromthe
sor eon BT BERE PRI BUCR 1o et eRatd SPTIAD et FEBERT MeAu Pages In
t i me_out pirslify of @04 Geniduenhat Hetpeovititia structure as is descri bed
above, the ICS has the follow ng di sadvantages. First, where a

pl ural i gypMiaRREE TIRNNSERTRNPY OVi ded, since novenent to precedi ng and
subsequent menu pages i s possible only through a user operation

S erer Mbahrfs FoR PuaRlereS Nt Aforape hadim Birbie e BT e, an
PTSs | nirderbgivggeaphicpagas pobwidmgta dhasidy efipagereaniseyen Thecaskohere a nain
order t Qtrgéﬁ?étarﬂgﬁ? %pp@l:é{{oﬁ'ah& ¥n Qs%pﬁlgsetolﬁﬁrbg.\c? g@ sgﬁg! ication type of

a main streams e set to a browsa w. That is, in a
case where main streamis a novie application, a plurality of page

menus c hfePrEgRNt inyeRfion &lsp grayidesa s iMeding avingdec RO hu
pages i intaadgiive gedphic\siredm pageichestioss damsitioh cliectmnoy belahlie SR sbnsT HE

| NVENTI (0 E00 T les T0E o BIARENMnd ANBALEON Y ARl ia0® medi um

havi ng record ereon an inter ve gr treamproviding a
pl urali wodOf page nenus even in a case where a nain streamis a novie

appl i calq0dA] Asrgrding ia5paseach el the Presssit Buertion: there isarevidgdrpstorpagrmgdium in
pL esent mmuﬁmtinwmaahmmmwhr_d@ﬁd@, S@r@;ﬁr%@@: mihdam; bRy §rahic B8R Ecigtvide a
thereon_an interactive graphic strea i.ch variogus transition
of 1 ect o Ay e ARSIk S7k st B it B e tE afhes
and an appealigtefsnengmpagespr oduci ng t he same. [0013] According to an
aspect of the present invention, there is provided a storage nedi um

i n whi clooay] thd@eprac d4th HagReiua8 chfipdsRieR e atichifR bt Bforndtid§ oF FHetua;
and graphic data to provide a nenu screen overlaid on an i mnage based

(r)rg nL hgagdgg g]OT }geaérgphig\@'a% %iag fl}rttf]lg]' iHLG ehéo?orgn%r%aﬁornoo\f ithdeerﬁen% s%lre%f'l.al Ity of

[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 pluraiity of menu pages may further include duration information



[ 0014] The graphic data may include conposition informtion and
object information of menus. [0015] The graphic data may further

I ncl ude color information of the nenu screen. [0016] The conposition
i nformati on of the menus may include information of the plurality of
menu pages. [0017] The information of the plurality of nenu pages nmay
be identified by a unique identification (1D for each page. [0018]
The information of the plurality of nmenu pages nmay further include
information of transition effects applied when transitions between

t he pl ufatigsignaisra predrierpisd snemy eagreiofayiomatically disameaniyan p gisolewaeeeh of

the trapsbh b QBerdpbRAbSddBRNoDBKINSILARMEE plcabteRRRd AiitRRMEMAL Uded i n
the plural, t¥ of nenuaggaquéi,sqlfor each nenu page included in the

pl ur al i PIFIGETABRYMEAY ®edeach group for some buttons included
in the plurality of menu pages. [0020] The information of the
ol ur al i {6926F Theeinfarmatippof Wangitibn efidstrmayiotiutbeat thastariesha meho page Fansition o

desi gnatfod, 415 RHRYERNoNLAedER RN LAmBsthABL cal |y di sappear from a

di spl ay screen when a user operation does not take place during a
predeterm.ned duratign after, th redet ern ned nmenu. page i s .

E o a MP2F B oo RoritenichBaents BREPE 7 GG teh ey of abrlate
at | eastetafian MPES-ZEansppdgiecdnr.ansi tion effect, a button transition
effect, and a button animation effect. [0022] The conposition

i nf or ”atdoggpﬂécofr&?ﬁg RN RerBYed? B e PREBATHVELRA, RELTERLVOld &midlisbEYy
set of an EG 2 transport stream o .
reproducing apparatus comprising: a decoder decoding video data; and a graphic decoder
decoding graphic data to provide a menu screen overlaid on an image based on the video data,

wherein the graphic decoder provides a plurality of menu pages.

[0024] The apparatus may further include a memory stoting a unique ID of a currently

reproduced menu page.

[0025] The graphic decoder may provide a page transition effect by setting the memory as a
unigue 1D 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 obvious 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:

FIG1 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



[ 0023] According to another aspect of the present invention, there is
provi ded a nmul ti nedi a reproduci ng apparatus conprising: a decoder
decodi ng video data; and a graphi c decoder decoding graphic data to
provi de a nmenu screen overlaid on an i nage based on the video data,
wherein the graphic decoder provides a plurality of nmenu pages.

[0024] The apparatus may further include a nmenory storing a unique ID
of a currently reproduced nenu page. [0025] The graphi c decoder may
provide a page transition effect by setting the nenory as a unique ID
of a meMEngRgees seodingiRAyencodroet 6f thagwsentdvaniodnd/ or ot her aspects
and advantages of the invention will be set forth in part in the
descri pti on WHIGH kel diaksiagrith ofian appdirbtus W leprobgcecdWdataisccbrdamg tb be

descri pt . .by practice of the invention. BRIEF
DESCRIP%h@ﬁpgéﬁqﬁé¥ﬂ£§v#ﬁﬁggﬁgb27] These and/or ot her aspects and
advant ages of the invention will becone apparent and nore readily
appreci at ed f ridth & 5@ Mgk dearayofaedntereive SrRPBIC deprdes MHSHIPRSRESSS 28Paken

i n conj HirhetRB ghphid strbsm aAE RARRYGF the réliradMcig SpPdrattd k6dWn in FIG. 4, acchidfagl

is a co figuratlon i n.which vari ous el enental streans are

of. AV dat.a . W
mul tipl & mbodiment Oﬂg?@.resﬁnti“%"eﬁt"’@onf i guration of an interactive

graphic stream of the elemental streans shown in FIG 1; FIG 3 is a
confi gurati on fA€. &in anexampie of the iIntasagivs barbrmsitior sgastent odrgiided pleraty of

pl ural i tden@hages according to an embodiment of the present invention;

FIGS. 7A through 7D are definitions of data to illustrate fields of the interactive
compaosition segment according to an embodiment of the present invention;

FIG. 8 illustrates an example in which an animation effect is applied to button objects
in the same menu page according to an embodiment of the present invention;

FIG. 9 illustrates an exarnple of a screen transition effect between different menus
using a plurality of screen iransition ohjects according fo another embodiment of the present
invention;

FIG. 10 illustrates an example of the interactive composition segment to apply a
screen fransition effect in page units according to another embodiment of the presert 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 embadiment of the present invention;

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



menu pages according to an enbodi nent of the present invention;

FIG 4 is a block diagram of an apparatus to reproduce AV data
according to an enbodi nent of the present invention; FIG 5
is a block diagramof an interactive graphic decoder, which processes
an interactive graphic streamand is a part of the reproducing
apparatus shown in FIG 4, according to an enbodi nent of the present
I nventi on; FIG 6 is an exanple of the interactive
conposition segnment to provide a plurality of menu pages according to
an enbodi ment B¢ Huspates aminitplidngfreesgure shown in FIGHRGES. 7A through 7D
are definitions of data to illustrate fields of the interactive
conposi ti on seyBEIBtilataes diprgedsihgnocetirediue®id repfodiidiey fiste RMige shown in
i nventi . 14: and FIG 8 illustrates an exanple in which an

ani rration'eﬁ ect is applied to button objects in the sanme nenu page
according to an enbodi nent of the present invention, FIG 9
i | lustrates arfl@xdysalgs a grosessgprecedysidie Krpaaprien ofifarage ansition

di f f er epdquBERHSWAIRIFNG 1@, Pl ural ity of screen transition objects
according to anot her enbodi nent of the present invention;

FIG 10 illustrates an exanple of the interactive conposition segnment
to apply a screen transition effect in page units according to

anot her PEMBGEPRERCRIPTIONOHIHE&EMBAIHVENTBoNn; FIG 11 illustrates the
screen transition effect in page units showmn in FIG 10 on a tine

axi s;  [0028] Reference will now be made in detail to the present embodiments of the present

inventicn, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are described

below in order to explain the present invention by referring to the figures.

[0029] FIG. 3 is an example of the interactive compaosition segment (IC3) shown in FIG. 2.
More specifically, FIG.3 shows a configuration of an ICS 300 to provide a plurality of menu
pages according to an embodiment of the present invention.

[0030] Referring to FIG. 3, the ICS 300 includes a plurality of menu pages 310. Each menu
page 310 includes a group of a plurality of butions constructing one menu screen and is
identified by a page identification (ID) page_jd 312. That is, a plurality of menu pages 310 are
included in one 1CS 300, and transition effect information 314, applied when another page is

transited to a relative page, is included in one menu page 310.

[0031] FIG. 4 is a black diagram of an apparatus to reproduce AV data 110 according to an
embodiment of the present invention. Referring 1o FIG. 4, the reproducing apparatus includes a
read unit 410, a demultiplexer 420, a plurality of decoders 430 through 460, and a blender 470.

[0032] 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 fransmitted AV data 110 into a video stream 102, an audio stream 104, a presentation
graphic stream 108, and an inferactive graphic stream 108 according to data types and
transmits the divided streams 102 through 108 to the corresponding decoders 430 through 460,
respectively. Each stream transmitied to the corresponding decoder is decoded according o a
data type thereof and waits to be output to a screen at a designated time. The decoded video



FIG 12 is an exanple of an interactive conposition segnment including
an operation of designating a tine point at which a nenu page

di sappears froma screen when a user operation does not take place
over a predeterm ned duration according to another enbodi ment of the

present invention; FIG 13 is an exanple of a status register
I ncluded in a reproduci ng apparatus according to an enbodi nent of the
present invention; FIG 14 illustrates a page sel ection node
when an interactive graphic streamis processed, FIG 15 illustrates

an initisHpagi A4 pprsseigtRrT @arhiowtieamn! Ofy @dloimteractlve graphic girgam 1@B are overlaid

l Ihl ustr ait%sn@mra@@@?w HshdRF H10e AbeRcldl fnddR ifolitBROMELBEn BastH dnGRANGE
shown in

|l ustrates a Qcess
o1 o eduPIEHTRS bY § UGEnE PLOTBIR o e g HRAE P oA o8 AR USRBUAS
FI G 14 cohtrdDed A thEDaBESCRePIdI€dioiCbuchide cRbBODSUVENESNH 002B3uditef er ence
will now be made in detail to the present enbodiments of the present

i nvent i Zﬁb%ﬁﬁ%ﬂ&ic@%r ®e WL eAripHid dddsddrake %cbﬂeé lh@ wﬁé?&&ﬂp @fiﬁéhle Qtream

dr awi ng erein ke reference nunerals refer | | enent s
t hr oughd B fomHRe HemgRIMmeemet0g, decadasdhs ﬁéﬁ\%rﬁ@wcvw %?R!%crstﬁeamewéi afidn
the pr ememntslarm&us;cmn tyeludinigenuttorizdnttioe $dneenf dt gldiéﬁgnatécﬁtﬁtié?]ﬂ'iﬁl ser sdidoBon

an exa Lye conmmosi tion se

3" or o8 LRl £ REBA bloR 16 AP e B P
prOV|de"ﬁﬂpMWEabﬂﬁyxbmam@mmvwégbs according to an enbodi nent of the
present invention.

[0034] FIG. 5 is a block diagram 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 embodiment of the present invention.

[0035] Referring to FIG. 5, in the AV data 110 read from the storage medium 400, only the
interactive graphic stream 108 is selectively transmitted to a transmission buffer 504 through a
packet identifier (P1D) filter 502 and decoded by the interactive graphic decoder 450.

[0036] The inferactive graphic stream 108 is temporarily stored in a coding data buffer 512 in
the interactive graphic decoder 450 and is later transmitted to a siream graphic processor 514.
After the transmitted interactive graphic stream 108 is decoded by the stream graphic processor
514, object data to define button images is transmitted to an object buffer 516, and compositicn
information of buttons is transmitted to a composition buffer 518. A graphic controller 520
constructs an output image by referring to compaosition 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 inferactive graphic stream 108, an image to be output onto a current screen is determined
under a control of the graphic controller 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 button by receiving a user operation (UOP). The graphic controller

then reflects the changing result on the screen output,



[0030] Referring to FIG 3, the ICS 300 includes a plurality of nenu
pages 310. Each nenu page 310 includes a group of a plurality of
buttons constructing one nenu screen and is identified by a page
identification (ID) page id 312. That is, a plurality of nmenu pages
310 are included in one ICS 300, and transition effect information
3141 applied when another page is transited to a relative page, is

i ncluded in one nenu page 310. [0031] FIG 4 is a block diagramof an
apparatus to reproduce AV data 110 according to an enbodi ment of the
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graphi c mhan@eﬁmffer’bh@,tma)sbe retsed WiNg,t degndirty th@lntﬂrﬁo@m @aphldaetgemmewq
time of yit.0e HoRERE, 3fHeh bRe %&H hings Sid §éll’5§é&f% &Hocth KBAE a? eﬁliﬁ fAut

onto a current screen Is t erm ned under a control %atﬁhl c
cont r ol inggraciivg graah'a d?‘l‘%’eﬂ‘éﬁoé}* ?rfe}ﬁﬁtda"'%b%or% datp Qﬁ%‘?ﬁeﬁfsed"slor ¥
obj ect buffer 516 to the graphic plane 530. The transmtted inage is



[0037] In particular, the I1CS 300 shown in FIG 3 is decoded and
stored in the conposition buffer 518. The graphic controller 520
controls an output of a graphic image stored in the object buffer 516
by referring to decoded ICS infornmation stored in the conposition
buffer 518. [0038] FIG 6 is an exanple of an ICS to provide a
plurality of menu pages according to an enbodi ment of the present

i nvention. [0039] Referring to FIG 6, an exanple of a syntax
structure of an ICS according to an enbodi ment of the present

i nvent i &Hffersinthe ipégraciive araptip deqodey 458 @raigeet mayeiefingdiap aofredaermingd dms
610, angh &rcdpoB®nU page includes a plurality of buttons 612. [0040]
FIGS. 7A through 7D are definitions of data for illustrating fields

f th mbodi i i -
Rt ori [0AzE RERAGY B o Sor STROAIR b S vnd BB §0be SR A fkscnbeg
field oﬁn Elke3.| T® mn!ay s&bmdib@tedesdmf inésdadtive greplait bbjects output onto ohk screen,
segnment by Bfs epHeh $hay ek la@iegstfoge bi n@é)??ét eTF?é?e la>%§ u?raé R@sasﬁné LSO &,

This is a field to rndicate the nu

3) conp&EFi ‘ihS HispigxBetin ayppash ﬁ?rtéEﬂ 43ty 'rtd@aEEﬁ me&éﬂr@fan GRPALARdvRaYdes 8
the | CSdasa t@autpmttn&éraﬁﬁue\gﬁap@l’cammslﬁl a§ mfemiWe MBgric Edmebokitidn inforBAngedlired
updat ed,_the, v Cgt ue .sequenti

| |
e oo 19 s g SRt dlop no 5S35 %0 b PaBely prwstrus wtom 8y st
i ncl ude&ectmdt the disg8y s¢t00an hequisitide painl (APF$i@e e exist afer thatbesdisdiey deyped

of the @AY AYpiSLlet indeliadadnbdi Bmd&ﬁsrﬁﬁs\frﬁérgawé raﬁhumfmbasé he

interactive graphl c streamis COI'T‘PI’I Se uni t el n

cal | ed %RicBFSER! rapdpngy srarelss af Mt thedisRiay spidp aﬂ’meji' ASEANCHINclygns 0“
i Nt er actatado B Spdged dﬂ@@iﬂ}@ﬁntéi’éﬁlvd@mhb@edhsﬁmat%y a%rbwaﬁs dispissgt.eye

A
o anni < o 8EaTo4 IoRaE bR ey SR LR Ly GR RN ER Mo ietts #2F1 by o
i ncl ude#lG AAt ke eprcbbaging with @aﬁ&ﬁi&maﬁe@bdm th4 3@, or Hikddispteyessmagiotlow the
epoch dgkaydphyisBP Uthe Etshﬁspﬁégl'ye? RihecRE &P n bR 550@% NRd the A% %

Accor di ngl y, In one epoch, ‘the interactive graphic objects,

have begﬁpa\ééﬁd%??'%?ﬁbe%‘@?ﬂ‘%‘?ﬁ’ in the object buffer 516, may be reused
wi t hout decoding the interactive graphic objects every tine. However,
when on@udgpRéfering to BIGAS,eashulise oftthnICSawih obw bé dedegbedsih bua@bsdiari fers in
the interactive graphic decoder 450 are reset, and all stored data

di sappears. Als3@emMdiidntd}pBate_flag: This is a field indicating a correlation of button
commands between a previous |CS and a current [CS.

[0044] In detail, FIG. 7B illustrates definitions of a composition _update_flag value. Referring to
FIG. 7B, 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

hutton 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. A PTS 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.



buffers in the interactive graphic decoder 450 are reset may be
defined as a predetermned tinme in one epoch. [0042] A display set is
defined as an output unit of the interactive graphic objects as
described in FIG 3. The display set indicates a set of interactive
gr aphi c objects output onto one screen, and one epoch may include at

| east one display set. There exist three types of the display set.
First, the display set in an epoch start (ES) state indicates the
start of an epoch and includes all data to output interactive

graphi cs, suctP)dsfapihselested ivgae di: Iphiica taihipeisptinacrpagnideirpaosasically

reqU|reqmb@wggm&hngﬁbdmﬂghbmﬁ@ﬁﬁpkbmg graphi cs and object data to be
used to construct button i mages. Second, the display set in an

he. ap @R RO otriibn BuBb ot e bbotedaliade Bl ifed Rhadiy”
i nter acaim@al@rthg@sar@fncbzdwsehq I@Swhicohfigaratisr pf the pelisrstycterea ingivating a

Third, bﬂgahg,losp%%éévﬁlgﬁow%@esg,@gegal case (NC) includes only data to be
changed out "of the I nteractive graphics constructed by a preV|ous

di spl ay set, 0 dat updat ed. allt of displ a
Getn oy he i of insa i Re TeluditautO R RoGe 1fprBrel Samain R Bkl Boe
begi ns wirtdured@! CHStehi ISP &yarsebhodminght bitike iAkerdion ke epsydlclyy sparatesystores

fol | ow thgy Eﬁ% ﬁgﬁgghﬁgntigtsgla;[%%nﬁ% LS G rﬁﬁﬁe élﬁraﬂ@%?@az;?é Il the Idbgihgded

in one epoc ay Set I nc

[0043] Retew Fagiprt A cmfiguragion @’éftﬂrﬁ‘.\’ﬁ‘ieé‘l rggigter WIH @e despried \rvlttw@tﬁreme to FIG.
descri beg|didp successi on. 5) conposition_update flag: This is
a field indicating a correl ati on of button comands between a

previous 1CS alqgse%c?% E(l%?t out %rattég Of%@ I ? o ?ttﬁeglghae 2a Saticl guratfolnuc@f @at ©s

definitions of ate f1 va rri
78, whewhiche b@tbqrm@gy be saiectadndat an assagate@mw th@"eofdbdlsmwﬂtoo thecasraenn dfs

of a prgyl &Hﬁddegﬁo%ﬁcﬁa St%foﬁ ®Biord t@tzﬁé @e@%natém tR@EBectith Smdh&R_duiRion
conposition update flag value is ton commands are

changed el Sxomst. 3 B.gion sE e b e e R b pgLonRTar 493 4 pegageried

i ndi cat [ang !mhvmédil’la@‘wth@btdlo&[ﬂbﬁgnaﬁéﬁ’lmtﬁ@ﬂéfﬁ@t httivated Afuttbi @umber field is

: ﬁre ms Q?ééetﬁgteﬁ\ E&gh&:n ﬁte rbS ?A éesﬂg%%%g B th\éadetaqjlta%t‘vaqgg Buthar mﬂt"nl%? #‘%é%qraﬁ?(

table: This is a field indicating whether to all ow user operations
for all interdéidelpultelssied,Pudon AUMBers This s il forslesigrate agumber of a buttong)

ani mat i pasidallpsRedied wher@desciatéld edbpage tepdd sl dspilgsd BNtle®c@ehr aMe rate
applied to button transition effects and/ or novi ng buttons.

9) defaul t _seli@raiPagiak i SubBannid Bheld)68L10% uiagerd O Of

a page basi cal SR T eproduct rén
button to be automatlcally activated ina case where the user does nof select a button from

when an associated menu page thereof is displayed on the screen to when the time designated
by the selection_time_out_duration field expires. If a value of the
default_activated_button_number field is assigned to “OxFF,” after the time designated by the
selection_time_out_duration field expires, a currently selected button is activated, and if the
value of the defauit_activated_button_number field is assigned to “0x00,” no buitons 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 buttens 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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[ 0045] A basic definition portion of the ICS has been described, and
page structures indicating a plurality of pages are included in the

| CS. A configuration of the page structures indicating a plurality of
pages wi Il now be descri bed. 10) pageid: This is a field
indicating a unique ID of each page in the plurality of page
structures 610 in the ICS. In an enbodi nent of the invention, the
repr oduci ng apparatus stores an I D of a page currently displayed on
the screen anong the plurality of pages in the ICSin a system

regi ster. A cord Petanapyreherdihistina figld éndicatinagyiniguer DWW pachiwittoreiadhe plerality

W th 1 eben e stridurkd ﬁthé—ﬁeh@-ﬁ%@ Also, this field malbk used when a relative button is
sel ection tine . out dug;%tg h to designate a valid

on: | is a fiel
dur at i ofi¢BHPY HYNWATYR ﬂf‘?sbeP"?Ti? %gemg%l?ee‘('ﬁegd after an associ at ed
page thereof is displayed on the screen. If the user does not sel ect
a button bef or'§) nireericalie seledtaldm deed hisys & figld &glcaiii vivetiter aeelative button
durati opyglinglateSyRbESRd usin®s bhih_ARTHREE BFnYutibn,

default _activated button nunber Tield to be described later is

ot nurs Tobar] Bickiar B PSR arePiaing brBonbeY bedisaisiss eee i

butt on tegdingnarhisst fiblg of the bdédra RatingtatFé@ 70U feealuaoither field is

val i d. : =To gép:ﬁll@ﬁ X LSt S ield to
desi gna{' lémgncr?ﬂyrrgélrg_&g@é’g% EE?’? gén%g’a?lgébgw@ sel ect eéCt%gE’ﬁaggg%'c ghlteed
menu pa§ettanheyralr fipld ofithe Srtigre andifthervalug of e Aumerically_selectatdy fiag field is

def aul t *ALtthe BlitRH nRiyibeQiteftyTBRE ed Eﬁh?thb%u@qrﬂx@h%r?ﬁ@ld@?ﬁb%ﬂﬁ&rﬁ a
nunber of a button to be automatically activated i'n a case where the

user does not t .aqn. £ e n i d n
t hereof is di s%fé@écflcg%ﬂd %%qggr[%%%i% J\%ﬁ@ﬂatg %égﬁérrgrﬁen%drégsﬁ%goﬁglt? %%ﬁﬁy t he
sel ecti owiani me_out duration field expires. If a value of the

default _activated button nunber field is assigned to "OxFF," after

the ti rrg)o;alls}sinqalaam,erfieb&% m??ram!o@sﬁaﬁnfgmbammtbg%. a—*:ég@rﬂngf 10¢I|G. 7]30< {:iﬁr es,
a'curre el ecte n,ls,activated, and i e valye o

et aut adtie S BEE R Rl i s s rERipardhe Rl Roar i B ata Pk it
ar e act bwtngsichgnQédiB]a sklegte] siateinod e pondtii thavaliie ¢flifee pagactnin et fietdds “1b,”

i ndi cat | i Ik : :

St Uot Uy S P B bty ARl B B R e R P uaRthoik it iing
page ar BUfgRdMagRe dTherPPering pages a¢ feftved i lopeorianghiF %t Pon of the
button structures indicating a plurality of pages will now be

descri bed. 17) button_hdtidgntdl ugdsiinn:Mhizbiea field ko desighata afHoekahtal posittoataf ag a

uni que {Ogjl%ig%}%p?%%&%m}&_the plurality of button structures in the

menu pag eld may be used when a relative button is

sel ect ed usi ng] a nunmber. Values from1 to 99 nay be used.

15) nuneri cal I} B¥icaceaisrPesitiog: Thihis @ field tgdgqlsg]aéaqyﬁﬂu@h@qsg@n%@g Fer a
rel ati vespikt 6fa reayvdraitighr ect |y sel ected using a button_nunber field
of the button. NW In detail, FIG 7C illustrates whether the button

may be directl &J? E%l i . ' he button.

Referring to ﬂ?ébé Eﬁévﬁ /l%ﬁéd\;ﬁﬁé&eﬁg?ﬁtﬂwg%;% ko] oHebloie b
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/ieft/right direction.

20) page_change_start_object_id_normal (selected): This is a field to designate an ID
obiect_id of a first button object to display a buttan 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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nunerically selectable flag 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 field is "Ib," the
button nmay be directly selected using the button_nunber field of the
but t on. 16) auto_action fiag: This is a field to designate
an operating node of a relative button. [0048] In detail, FIG 7D
illustrates operating nodes of the button. Referring to FIG 7D, if a
value of the auto_action flag field is "Cb," when the button is

sel ected, an e p@ﬂ%@awdmbjewﬁem%ﬁeteete@hmgada fieffl tg designate an 1D
sel ect e@bﬁ&tatd%f BRdenut@Rdbjebt tb B@pmaé Hgtopfof h&rﬁtaﬂﬁéu@m@@t 19 Halinga trb®ditn

is "lb," _the opera the button . is

hot | oneGTRTAIEN RUTFaY RHTIBAEP BT IS B TGR TRRG ST SHRL eet | ng
nodes amendebgsed in a | ower portion of FIG 6. 17)
button_horizontal _position: This is a field to designate a horizontal

position of a ﬁz?&ahegbﬁecp'lﬁ(ﬁbm%fl (s@leEt@&)aﬁ‘i'uy fs epﬂétci:tg'aes:gnate aniD obgécm ofa

button verti cal p05|t|on This is a f eS|gnaeaver | Ca
posi t i ofirsbbPutioRgblegipwhish Fh%t'%@ digpiaygd PléthatSPtPéﬂ Bilfriéskiaying of a button opjgyt
upper ( ldeygiaiddetvithe paat Bivinb® fent WBRRE id_ Rl (seledted) fRldds fi0sié@si gnate a

button_nunber field of a button selected by a UOP usi ng a nove_up

(down/ Tef /i gh s 85RECOME RN bALA 190 2 11A DBl Akl ah 18 ShfegE ke bY

noving an arrow i n-a Irec

page_chigsheutiop gbist; teélﬁplﬁﬂthﬁé’ﬂﬁw Oféw%ﬁﬂléwecwﬁhsﬁt? an tiefsciek t o
designate an ID Obj ect id of a first button object to display a
button of nor el repestl eainadkeledtied) efdaaThisig aa“ etdrtﬁﬂédlgriawmeit}fee&i conbisubugly

menu pa nan?t%t%x%gthgrplo;m ?(s%%c%%lst%%e J C fh.leroﬂh éarFFO_BQect |d ?maled

to anot ange_ en ect nor mal
(sel ect é&t)ecteﬁhf @d |S§qaalfco 2Valug of tiieeridypbiect idmontal ¢dslestad) fi eid dfie a | ast

button @besChokf2l Gbigbbaynsy R ALRR RlueRpioxad» (sel ected) state having a
transition effect when a nmenu page is displayed on the screen at the

first tinme or n n

obj ect 1 d-nor A Segepiek ke ek A e P B fesioseipani g aued T B

obj ect bdttcmfobaecftordﬁpfabmetm:ttombitee:aqnomm statesdrabié deren. di spl ayed on t he
screen after displaying of a button object designated by the

page_change_eng) ety 8sjkct! l_stav48d: This & £6EQR)debiyRdte ah B b8j8: SO last

button object to display the buiton of the actioned_state on the screen.

27) number_of_button_command; This is a field fo 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_commandfcmd_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 to 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 button included in the menu

page and

12



23) end_

| D obje
nor ma
(sel ect
r epeat
start o
end_obj
flag fi
id _acti
but t on
Screen.
desi gna
but t on
but t on
rel at ed
but t on
graphi ¢
This is
but t on.
navi gat
accor di
the pre
Screen,
but t on

object _id normal (selected): This is a field to designate an
ct id of a last button object to display the button of the
(sel ected) _state on the screen. 24) repeat _nor mal
ed) flag: This is a field to designate whether to continuously
an ani mati on of the normal (selected) state. If a value of the
bject id normal (selected) field is equal to a value of the
ectid normal (selected) field, the repeat_normal (selected)
eld has a value of "Ox00." 25) start_object
vat ed: lields pE6 @ dvedin@nimptioe segheltesciabution a8 tee scréeh tegnsiion i r st
@m&g}e(jég,gqhﬁgl ay the button of the actioned_state on the

26) end ObJeCtId acti vat ed: ThIS is afieldto

yfoeBf et f fenisfafler o Rttt sl Sourororissito ftpblfeszpa
soprmitansitich !eﬁeatsarai & plerklity bbuttnul piojedte for hematinrbafiecte bf nudons mdbich
sﬁ&l@bé rﬁihlllloglgllylﬁ%ékg& on| %pé?gte\éﬂlaHﬁe QéreéAqt?anQHHpgﬁee%f S a result of

I e s Set to

_command , the button 1s used as only a sinple

thess gethads.Hoe Mapufeevrrdng)y provide screen trapgilioryefiects ﬁjﬁ%mﬁl&["@ﬁ% d] :
a field to store one navigation conmand corresponding to one

[0051pBAsiddllg M orderste brwide thoby dyinamic seden translignie Bl dinitg whether the

d d.
o6 AR dbfbcfiAc16R) Blworh Shod Brarbe SRTRECCRING Gatrrea;
§eldang ﬁmmgeﬁhangﬁh@mﬂjbjs@eéj_mafﬁ%ﬂfﬁ;tqﬁéﬁ%id fos eaghdpittay ischobihet he
same b& (b m@@tér 1RWEEN 8 c85d ARITe HeRBMb thaRdtidRl e sud adfbe-
included in the nmenu a e and
infout effect is applled to an entire page, in order to provide a smooth screen fransition effect, all
butions included in the page, in an embodiment of the invention, have the same number of
button objects included between the page_change start_object_id normal (selected) field and
the page_change_end_object_id_normal (selected) field. in a case where the screen transition
effect is unnecessary, values of the two fields are, in an embodiment of the invention, equal to

the value of the start_object_id_normal (selected) field.

[0052] An example in which the fields 614 to give a screen fransition effect for each button
included in the menu page and the fields 616 to give an animation effect for each button after
the screen transition effect are used will be described in detail. That is, an example in which the
manufacturer produces a plurality of screen transition button objects and applies a screen
transition effect between different pages will be described. Where two pages having the same
value of the compaosition_number field are Included in an ICS, 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 embodiment of the present invention.

[0054] Referring to FIG. 8, one bution 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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2) fields 616 to give an animation effect of each button after the

screen transition effect are designated. [0050] Therefore, a

manuf acturer should produce a plurality of button objects to display

desired screen transition effects and a plurality of button objects

for animation effects of buttons, which should be continuously

di spl ayed on a page after the screen transition effects. As a result

of these nethods, the manufacturer may provide screen transition

effects of various nethods. [0051] Basically, in order to provide

nmor e dy MGAFSE FIET P dieptratessgisexamele of A sprgen Bansilian eect bgtweeredifferprt mamd eeing f

button %gi!tﬁﬁlftﬁof'sﬂl‘ébH deskitRalonres a&élﬁdu?‘ﬁ%n@thmﬁﬁn% of the present

obj ect _ normal (selected) field and the

page chdig n@nd _Object _id normal (selected) field for each button is

not the same does not matter. However, in a case where the sane

t ransi t il@%$6ERefeuing $aElE. dshasdcankinaftopagedt Weich page_idppisisbdwn.oFarexampler e

page, i RS & f
%ﬂs@?@g%&a%@ﬁig%t%eﬁ%é’d&n %ﬁﬁéa?éﬁgﬁ?% %b%ﬁco% kel pagé tn hich

buttons inclu Eat%g, in an e e 1 nventl
e

t he samPagfufTéPYgetivaiing dhutepjrewhich byienuetrerd e dirgt fenu page. Here, an
page_ Cﬂaﬂ@ﬁgﬁéhgwtngwit@ﬁ%bvﬁmﬁlﬁww l‘rﬂ%‘ﬂ@?%}%:l Fih@dddande sB&Nd menu
age change. en (0] nor na el e |e ere
Phe scr BBF ToAirL PEPS =AY oe Mo R atoary o Edieen Beton @ ool & as
are, i nirgivatedibygdinmeny 902 willhe desvibad.i orordee tpuabvidethe beresralrarsitioh effdnt a
start Oplals %t—dﬁguﬂ&rnf%écts(é?ghl@ﬁéfeg)acédr&h tom@?gﬂthén exanpl e in which

the fie a screen transition effect for each button
i ncl udeBaiﬂ%Ch%enﬁmobﬁﬁe'da’ﬂﬂlm?ﬂéel?qt@)ﬁ%‘dG;”L‘?S“"Po gi ve an ani mation

ef }‘ FCL fpd e_GRdHYe baHd! etjeddfitl @orrhd) GsefetelPield. A ASHal Dihe fdsefttenifo@inénEth a
W e _des

ed in detail. That is, . an_ exanple.in whi t he .
manuf ac 8% “1?%6’ 8‘&1&5’5‘” %@P%"PF\%%? P e {Sr”éiﬁ’éffe{finc‘iﬁ‘"f}ﬁ? e Shy e s
and apptfrpmsthablmone'e:hided ariké firslomerarfdage in Wiechwega_idi ¥, Bdutiort objmb s thei | |
be descgibgdian \éﬁﬁﬁ@ ?&ﬁlﬁiahﬁlwi the sane value of the
conposi tion_nu arelncu 3|n an ICS, a first menu page in
which p 1|sshown|n |G 8, ,and a  seco
bager d-BEr Tieusiirer Morriees o g prssorampecsieg Hiethad el CalrCleahand and:
whi ch athegrigaahiaare_efd_ebject ©_@opipki ee:letﬁeﬂ)helﬁﬁesigrmm the same nbjedteidshaea
nmenu pa Vi [ 0054]
Ret or 1 g GFR B beichs RLpGRRORLEREN fla, WiferBhgr Rhe b "‘?é}“ﬁ%p Fayed
in the frﬁﬁ%t?d FPeth%uS?Fé)@émeF@)PaQ%@eéﬁﬁ'ﬁﬁf"P@F\orefffﬁE@dﬁ repepigdipdisplayedi ascl udes
five di f:lé@h@éﬂ in [P, t80 THeRR cBBinaind s InoMitic@ ih the BbitRGhay lﬂz—:ﬂqaﬁ?&! dudghvdig t&ach
but t on {c_)r@]Befc i s changed and di spl ayed according to a frane rate
desi gnaf™HYPHUEHEPYRPTRt i on frame rate code field of each button
obj ect. Accordingly, the button animation effect nay be realized.
[ 0055] EQ088] b & dabe ot buttpessinamich batipl surobera2 gt & dmorderdn piavide theescresot

bet weenqgidifqrgad:, e Bh’tﬁnngﬁcﬁ‘ﬁe 8 pRlIl'eHifyadf bhﬁon@bﬁé@ﬁr@ﬁﬂicﬁ b5e&! hikPRrough 9
obj ects accaording to anot her enbodi rent of resent ‘i nyventi on.

[ 0056] raq %?J?qtdﬁ-ﬁdhrpl-'@ 3 reSPﬁ%'V%'éc%ﬁ?ardfP@Huthﬁaﬂ gen tangitipe ﬁff%@%inﬂ'@e?’ S
shown. bptheex@Wior is dispaves. eForgayh mwgmohklm vﬁnucrhs:tuttme P MUmPeEe ahd 3\Mfief h

d h h d=2
Do on” e L A SRR (B 10 B Hale PaeBdSenti ool Bfriel Pelddflof’
ef f ect &éld ofwnsh tbgﬁ@uambmhm af bulktdnaibjdststioram animetien efisct @xistiag @emzeemel uded
in the 5@@091’3% e@?ﬂlﬁc@@@@#’h@ S %&%%ﬁée%@ﬁdﬁéi% d lSLf?t% EBﬁ@ctl eft

to the right and fromt to down as I ndi cat ed an arrow

902 wi | Indiated & & %@dobmu%;na@ma' ﬂ%‘eﬁfeéllﬁeﬂfba"? Iﬁ@eé@ﬂ'é@ﬁpla}’%fjn%’l e gereen.

ef f ect, Agedpdiiniia kie ahirfdtioh @iéd a0 b esr&sente abhg PitRHRGcRen GhtHitig dfect.

val ues of the page_change_start_objectid normal (selected) field and
t he page_change_end_object _id normal (selected) field. In detail, in
the present enbodi nent, in a case of the button in which
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[0058] In a case of buttons in which button_nunber=2 and 3, in order
to provide the screen transition effect, the buttons include a
plurality of button objects in which object id=6 through 9 and

obj ectid=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_nunber=2 and 3, after displaying
a button object corresponding to the page_change_end_object id_nornal
(selected) field of each button, a plurality of button objects for an
ani mat i ¢PP58] Fie {10 dlusteaiesry arpeshthg 1GR o apRlysbjceRen tiangliicnealieet ihpagetiits
start obsggding th AMRMHERbmbEHH&R bEEY plesithy@ina button obj ect i ndi cat ed
by the end _object id normal (selected) field are repeatedly displayed

a1 ong wiUERE ReraRBdR I oot APRE o PRy SpraiR ko i GEGP
an exanmgkghofn inléG$.Qaardd, appthpdaf sppivirar sareandianitien effebtiot edch bptage
uni ts a%ﬁﬂb%'eﬁﬁbdtiﬁ a%E%&é%%g@Hﬁ%ﬁyEﬂg BlscRen ErQﬁsitE:@%gr?&"in ¥ eRkd € Diustrated.

[ 0060] Referring to the netho perform ng screen
transiti [n button_units as shown in FIGS. 8 and 9, a nethod of
woplyi ndDTL Tl PRAR B BRREEDS nGROBUTR. Bt ton of oup def i ned i n
a speci bage_phargecstarampljegi_hignamsseienied)fieidentd tren ef fect in page units
isillu [QR6 L, BRI bh Xy e
o, PR e A s B i
t he pagéﬂ%ﬁﬂ#@f%'_@h‘élf%ﬁﬂfé%?f_ﬂﬂﬁimgﬁﬁ’ﬁ!JC“(fg@f*é@ﬂ(é%l 0G shewg in/kleds may §e ve

the scr @Qﬁb\feﬂﬁeﬂﬁiiéﬂé}ﬁ‘to%ﬁ)fﬂ?% serteR Hhhshidndfbdt So AlerdtiREmenAPEYe radfbeldged.
syntax structure of the ICS 300 shown in FIG 6 may be renoved, and a

field h ikl ff . i )
s e RUBEERY RS FUETE AT bERFL bl bl 6 300
t ransi t isbuctge freertlerftp aprly B@2ciean lansiige efaat inqiage enitsris Wusleatedt dhaliplay t he

screen bLrARRHhihesSbdPrdnsiibh AREEMAbE RpleSeridd M5 bR hRAeteiRiRbd iFeer?
predeterm ned screen transition effect be represente ter

1€ e may d by, af
pr edet efAI§HA edierts 17t MAw R sYRAPEHev Al CeROquT g aﬁaeraﬁyéess%a@rq%ae%y al |
r epr oduaiistgtirappaibatevaless witke preaetiedisoedn tratditoa atiedigarmt desighsting anal ues
to t_he E{tﬁduqt?e\];éldbeg asefeeh @'aﬁsr,it ﬂsehéét %Qsir%]zlfbﬁ tes & cﬂl?grggg%ttllaﬁgtio%rleﬁect
attribufe Val Ue of ‘a Screen transitron effect  desite y the
manuf acfigld8P2t o the transition_effect field 802. [0063] FIG 11
illustrates the screen transition effect in page units shown in FIG
10 on a[doeBEF@X i Biludi@RE4fe RedeanmhsimbrtdWebtliKpaghlinid SROWaHOME, 10 6Ra 8%k S
of an interactive graphic streamis equal to a tinme axis of a video
stream % a PES packet data including an I CS as described in FIGS. 8
and 9, interactive graphic streamdata, such as an ICS, a PDS, and an
QDS is AGaHBeferrinafe FlCaluéeshpwytime mes statrpte@pis)graniin Sisamds esebidiang
t :c me hniiﬁé%?i:s b@é‘yi’ﬁ@&gtmﬂd_ 1h8 F?E@Q:%aal%‘t;d&ag{é%ing%@og HE bé&ril{i&igﬁ e i8i-AR
of videq., r e .decodi is fini : page designate .a
et aul t Suaferet i BRESaaT i, Stor oo RS e L £ dgredae ftBrs,
whi ch i seqriegaintestanom(ITS)avHichfio denating time irformesqrondededon the MBS gakdt data
command gfiinatoSREGHEL b B! ARed AELAIEH, hnkhen, SRl Bugdhalliiny Page. 2
screen transition befween pages IS perforned. 0, nce a valid
i nt er acdefpelt gplspedypageridiisldis dsplayedorsthe dcraen atteeP 1S, miich éssprgsentadian tye a

CONPOSi {rit&hatioT8n Althoedo b indlightioh BB oRAGEiHicSHURBH indluadd AXRTifayble
SCreen any nore.
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 mcre.
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E0065] As is described above, in a plurality of menu pages incl uded
in one ICS, transitions between nenu pages may be snoothly perforned
in response to navigation conmands all ocated to specific buttons of
the nenu pages in a valid interactive display duration by defining a
beginning tinme (PTS) and an ending tinme (conposition_time_out pts) of
an entire interactive display duration. [0066] FIG 12 is an exanple
of an I CS including an operation of designating a tinme point at which
a menu page d|s§§pears froma screen when a user operation does not

take pl &REE5HAP [srigseribed abesecin @i Rsalittefmeant PrIesdEdded iyoned Carivarsitiens
enbodi m%e&veeﬁ meh@ pRIRSRIMbel 6By &ﬁom{éa%@sp&%&@d ﬁa\vfgﬁnérpcﬂn%nd& t he

I CS of t e use

F epr ocuEHEBIFagT SO PHEENS o e AIAC Eatee 1% p PTG TG isp oy BeH i ox gegning
screen iabeginnitg time (RTS) atd ap kadimgtinefchinpasitibnstirha yuie pid) sfgntentive interactive
desi gnatdﬁﬂlaﬁﬁurg Gonposition time_out_pts field as described in FIG
11, a use ?eel |nconven| ent when the user watches multinmedia

vi deo such as hi ity nmovie. Therefore, as shown in FIG 12, a
field t@%@bf‘&ué @%%@PP‘@HWW‘C&'%%@&WT Q?BFﬂJU’bﬁ‘cd@s*SﬁafBB@é'ﬂ]@é’&Fmﬂhen
a pr edeMrcmamutpage diebHRaRIroffBy sdiéenasitad usbOsefdiioh Bodd 1t ke PRIBE during

enbodi nent appear. durati.on f IS dflne That is,

The 11 opqricstaBeRtelo RSP mRY S RRerbRreRe” bo el B RN page

di sappears when a UOP does not take place after the current nenu page
i s di splagdhReferinado Bigy & the I§SHfitsembodimenh@py bpysed asjafpog-up menu during

manuf aC‘i‘éHr&fucﬁcﬁﬁdfgm%v%S In@tkﬁ‘s&fa&@'nﬁh théMEdisHyeE oh thetddReh islofltinuauyr r ent

menu pag Iaedwhen t esi gna dtotefled
o1 apsee drnee L ST Sinalas d&a'aeafﬁ%ﬁ P BRI Mer SiePlE R B8 et
menu pagesdrisedlin$ie. alyemluseHmefeedlactmvemedtu.dhenithemsehmtmesphﬂyr&xdhamdm

page do t

the scr gg nhncg %’6@%&25 Sgscr &c Elgﬁv(?\cj@%% 12 dﬁégogtg Q’mﬁ%@@%&f&‘qﬁ

of menu d\@ﬁ'@tﬁ}" rael RAgE rtm@‘éapppar wehen ﬁwdei%ﬁmtsﬁéiéme@bp%asaw ke Etdée‘énot her
menu page, one of the buttons included in a previous nenu page should
have a [EDéBDRLthOpresamamboihent! 4 payei fisdppeanoirbin ﬂmmaop&gerném ahal is,,

t he nav C ue

of a cudari'd oPERRE fllohe b BT R Blifert Beh RO aPrBREfner s WP
page t odpes nat mhts plaeel aﬁeﬁtheeqyrr@ntmwgaaawﬂsatau@d orgibe gerdemig addedarin other

enbodi MaRtdsOf a tri3RuBERE Hémdnﬁié@ @tc'eﬁéln tn% %’Ih@iﬁsthé h&d %Nrr@ﬁ%rﬂ%ﬁﬁe ot
t he screen on the basis of age id value. Therefore, the

f epr odu(i’ISH@V%‘d’H%?Pé*B%@“%F’eSEW?déW%F'HﬁﬁP SHE PR VAR A U&Fg%oes rot take

i nf or mabiao@mathan trae mhmwqugsts&ﬁspta@ec‘stMre dagpinaodectin e displagedmaeniopagef
a curre tion effect may
be real ?é%%]oégg%‘ﬁ]%gph%?‘%éﬁeﬁ%c'o #Hg]d's’@? ea&%thé% éue of the system
regi ster storing menu page information therel n [0070] A page

t ransi t I§9brvisssscrippd FbQYSV\'P B&2sRoylare Bolrality of sreay Pagﬁs@ﬂeﬂfﬂf'u ddp an §-%.5

an exanpi &défto faiitad fothie? Glenl Phgd, Beé SrdRsIbuttanQintiefedIA d pravibus BRAL PEgE
accordi ng%ﬁé) an _enbodi ne i nvention erring

Ref
PO @ By nR AR aRTE g Bha L \eacll B3 Btnet MER ey et Jge]wﬂgagﬁg L
PSR) of commandpitlbd acomgaag pareplecsa pages dpplue bf acytanthadispligyedimenampage

bages | 4 NeasaRRhicia w'nk%tp%%%doe BnSRELA éﬁ%ﬁg%?‘a@?%ﬁ s

information o current repro cln menu
an i nt ef%@t sokodireny Al the ﬁwﬁ@ﬁmvewoaa@@ e et iBENURAge BB tsecresn e dheoy

one of budi§ eMnbe ieﬂlébéﬂj@ébel 8 vhi0g. TrereibR; B8 repbdusing Bppdrites HE tmbd@rent

usin a n ati on
9 Fl sgmenu page |n rmagon in a system register to store reproduction information of a

current[y reproducing storage medium. A page transition effect may be realized by the
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[0073] FIG 14 illustrates a page selection nodel when an interactive
graphic streamis processed. [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 statuses 1406 and 1412, each represented as an elliptic
shape, and three tenporary statuses 1404, 1410, and 1416, each
represented as a rectangul ar shape, are shown. The two general
statuses indicate an invalid status 1406 and a valid status 1412. The
val i d shatigaiion sammpandsetiindesvaiies Hesygempregisterdiniing gneau vags foapalion of a
current tiapdigr acti ve graphic stream The invalid status 1412 indicates
a reproduction stop state or a state in Wnich a valid interactive

gr aphic e st is in the

repr odu&q%kgleﬂf)gqetranﬁlt'ﬁgﬁrc’?%ﬁsw'[ﬁé? %esc'ﬂ) E above maintains a
current state unless a transition to anot her stat us i s generated.
[0075] IOO07iLR& 13 i§ren example a2 plafus reisisy dnsludadiva reppdpcingianperatus aegordipg

1418, | & SfsRBAtRsht BYtha pFRBft@flEktiong state change, a UCP, or a
navi gati on command. |f the tranS| tionis generat ed, a processing

d 404 1416
P or defdorg HERaR (it LR Sty S moty sl CRye il iarep £t S e
i nf or matepprducimb epagaips torsapedrt 4 dn@lﬂapfemarntsmagraﬂ tdhe samp ICH0Q [lugjeiedg At o

the val bdrgt @édé%t&é@%ageoﬂ%oﬁﬂaﬁ&?bftd dﬂlg'eljrfﬂ]jréprom%gg}%rfﬁq:abt?int%eblﬁy I@SI d

st at us 1418 ach transition process wl describ

det ai | . of E[’UOt?‘ﬂc""ﬁ Q@?phl%f'tfqaf’hftﬂaa? dansitioa ”?%bﬁlpéﬁ‘i’fﬂeﬁg?yﬁﬁ%eféﬂ’ﬁi“é‘s 'Tiiwd
shown i mtht @S rbdestdBadraig the gSRO! 308%sind 4, naligatioademhand.when a st or age
mediumis inserted in the reproduci ng apparatus, the reproducing
appar at o npor ary
oF ot Lo, HOrEPMERtd fudedfee bt %'%%%2%0?%%?28%3%&0‘%Bﬁ?@b%%f%éﬁa% bnd
page i nP@EsREeon. In the initializi ng status 1404, a procedure of
setting the PSR is perforned as shown in FIG 15. That is, an initial
val ue O0[0034Réfefriag tdRIGPERbrask ey reqgred tPaigiay alpropdrpagein s ITBmhep&ge t o

otat us PSRBT Sl Bk RREPAY OGP BRERL UediBlt WplBod i Rl
i || ust r sietses HE6mNd d483 ieaeh 1opieeerted 2 avelpticisharemnd threp kothormgattses e
change $fRiA4{0) ahd ﬁl‘[Sléach[rQ;Q&Zﬂ‘nteB%%ﬁéét%ufa@sﬂp@ ar& §hov§rh eI'h'e W@bér@ral

status 1406 i s continuo ai_ne

"t er acPAPEEUGHP e SRR H{oher 2ua s 1912ndhe o SR kA
t 0 r epr adiateoftréyrodiaingch vapd efochbf 4 baranhihieraatitd greptdes a;mlamc Tht freakd ststus
gener at s K

appar at (0200 e Bl RO ke b on 3 Mha L SERAR Bl soam .

r epr odugegsgios emt@\f%méﬁg@t%wsaﬁ ml_sihqzeprpdurélmmst@teoeegsﬁrﬂgﬂqwmw@eé hown
in Fl G gdfeinfaimfihd QbR sthitainidss a trant@hadlhlatif btlseodRAfed d val ue is
read froman ICS in operation 1602, and if the val ue |s a valid

d 1606
PRge! . Y iAok o8 St b PR LR BRSSPl |
val ue i spoftedhe etateBhenge, e /O er a eaigatiorofomnirandc Iféttﬁkirarggtlom s geheratedra ent
PSRL1 i ﬁro@ésrsﬁ!?g;\‘ brel Qich a¥ eréfgref?@egrﬁm{ Har Yﬁﬂuféﬁ Ohtglﬁl 458 rd'r&%gdéa RiRidkr to

val ue i s nai i'n operation current 1 val ue
i s i nvappt@n aaprwerwerﬁtagésﬁpblaﬁmawmlw@e I"'@%mﬁgorsértheé@”ﬁrﬁ%s'tPSRf@W ue
i n oper gkéaRy 140b0goiReakaN NG kitustines, hags eshdmhg 94 RDRAY QintStoitife iIBVEARged
fromthe n%?#ed status 1406 to the valid status 1412. [0080] FIG 17
|IIustr§t?{§'§ processi ng procedure 1416 due to generation of a page
transition request shown in FIG 14. [0081] Referring to FIGS. 14 and
17, a spWEe Fashjmpstiaf pro¢ess wWilhowdieagissertded rdstaijh t he procedure 1410
described in FIG 16 maintains the valid status 1412 until the tine
desi gnated by the conposition tine_out _pts field unless a UOP takes
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[0082] In the processing status 1416 due to generation of a page
transition request, the processing procedure shown in FIG 17 is
performed. That is, if a value X of page_id for which a page
transition request is generated is valid, the PSRL1 is set to X in
operation 1702, and if the value Xis invalid, a current page_id
value is maintained in operation 1704. As is described above, when
the processing procedure 1416 due to generation of a page transition

request is finished, the valid status 1412 is naintained. [0083] In a
case whéiE7l hi&. 15 wést@wtl@wam@lmnquch@re61%%%\0%amFlﬁn te_Raderripg o HES d

of a curke byd {§Wh@95%®%gb%dﬁ}nﬁ9%§rte&ﬁtHe'TeﬁoQ@e‘ﬁ% %Rlstthg
interactive ic streami s curren \édls | ayed

page beé‘%ﬂﬁ‘éjé]g?‘ﬂ\?aﬂ’%rﬁus F’Héesxiaff]ed“'tﬁ“gf'@u§‘atfﬁ120‘f which s femparangsistHy In
i nval i dosfeatoustaldfbropditiateractve grdphit stream aind page isfueiatias. Infiee inmé:&mgnce

b PSR11..
nuber 3648 1 S el RS Al USRI B T S
t he preg@ne 0isrebiotthe ASRAhstonD8 agtagadd valee offa menu nage il firstalisplagedhi Yhe

stream ké'b?&dﬂl@h&Qp@arﬁhé’ﬁ":%{réstté(tr@flnﬁﬁd‘é{atﬂégﬂ% AReihe ifRlShg focafteSHoung @
proper page in an are provided. [0085] Accordingly, a plurality

of menu V|ded r.egardl | ication t S, 0

mei 0 st !@Zﬁfﬁfonﬁ%%@af%@ ¢ {ieniePoradits 141 0B £ BPisefdoe HR8EaTeec
when tr amsirtin 63 1Bet ween nenu pages are perforned. [0087] Al though a
few enbodi nents of the present invention have been shown and

descri bgbro] ffzeﬂéﬁ’Hgﬂ) he. ?@ﬂ{eﬁﬁ}aﬁ& &Qtu?)ftideh@§&tnﬁ5¢dsly@ﬁatﬁté\néd@nt@é Lalldhat
changes e in these enbodi ments wtho fromthe

princi pP%%a{'é’ﬁ 8" Eparadtive S'iap‘E'F\ glrga Re e oRd "'t%téa"é%’b@f Q?B"W?P &reP?dH‘@‘tPﬁed
I n the cdldiepsctasfdhd ineractiaographid strebs.is gédetddSsuch as the reference number 1408,

the reproducing apparatus moves to the reproducing state change status 1410. In the
reproducing state change status 1410, the processing procedure shown in FIG. 16 is performed.
That is, a defauli_selected_page_id value is read from an ICS in operation 1602, and if the
value is a valid page_id value, the value is set to the PSR11 in operation 16086, and if the value
is invalid, whether a current PSR11 value is a valid page_id value is checked. Based on the
result of the checking, if the current PSR11 is already set to a valid page_id value, the current
PSR11 value is maintained in operation 1608, and if the current PSR11 value is invalid, a first
page_id value of the ICS is set as the PSR 11 value in operation 1610. Accordingly, the
reproducing apparatus is changed from the invalld status 1406 to the valid status 1412.

[0080F 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 UOP 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 to generation of a page fransition request, the
processing procedure shown in FIG, 17 Is performed. Thatis, if a value X of page_id for which a
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What is clained is: 1. A storage nmediumin which nmultinmedia
information is recorded, the storage nmedi um conprising: video data,;
and graphic data configured to provide a plurality of nenu
pages that are reproduced together with the video data, the graphic
data conprising an interactive conposition segnment defining the
conposition of the plurality of nenu pages and an end segnent
indicating a transm ssion of a display set is conplete for the
plurality of menu pages, the interactive conposition segnent

conpr i spage idnsiibn cguestisgemartaiedris walidfthg BB s eetde Xiimoptraioa 1202, medifthe
di spl ayeg, néjmf@ﬂea Lrefll 53 998%!3@ fs%trﬂmﬁ%f Qgﬂer%@l“ﬁ%? UREls RB&HhaYL ! on
does not ta during a predeterm ne uration after the current
menu pa@%o\feswﬁf%tb? ﬁ?é%ﬁs'rﬁéé??e%ﬁdﬂfa‘@@ te gengialiop|ofie ARG HANsosALesh Bges
conpri Shnghed, Pagalid Aaod 14126adbaRiaAd i nformati on on at | east one
effect which is applied to a correspondi ng nenu page when a

”ans't @gsfﬁtevﬁﬁg}ué{é‘% °ﬁr§§§£%9ie9%gfﬁ%%%m§8§fonaﬂ9e %ﬂ%@%m@%ﬁ&%

froma
st or agerepeativged &S Qiamewom agree wheretiedinigragiive araphin sirepmris ehangeb #ipre ses

obj ect b@f&ﬁlﬁ%bl%d@a dB&dbmes mvalld the%athQﬁuﬁi@fﬂQﬁaﬂEﬁé’d M%&M&h%&dﬁﬂ#
wherei n the graphlc datafurther rises color information of

pl ur al i 1§9%fTRERUT $bgedion such aSth‘ﬂrEf & SPBP &1 risenrrsH: legl RR9e- 'd
wher ei nvéltestordor B PSe1 Bndiltained, | east one effect is designated for
each button included in the plurality of nenu pages. 5. The

St or age gFRa) Al Qbedihad Shoke, XRGHiRLT érn@odfnfén@sr grld G Pinkdifiolan 1885
one effect eS| ghat e eac menu e I ncl uded ﬂ plurality
of n‘enuStﬁ-é?@eg of an mteractlve graphtc stream mcludlng a urahty of menu pages and a mode] of

selecting a proper page in an |CS are provided,

[0085] Accordingly, a plurality of menu pages may be provided regardless of application types
of a 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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6. The storage nediumof claim1, wherein the information on the at
| east one effect is designated for each group for some buttons
included in the plurality of nmenu pages. 7. The storage
medi um of claim1, wherein the information on the at |east one effect
conprises one or nore of a nenu page transition effect, a button
transition effect, and a button animation effect. 8. The
storage nedi um of claim 2, wherein éﬂﬁ iJteractive conposition
segnent is a conposition segnment of "a display set of an MPEG 2

t r anspor Wisit issdaimed is: 9. A nultinedia reproduci ng apparat us,
conprising: a decoder decoding video data; and a graphic
decoder decodi ng graphic data to provide a plurality of nenu pages
t hat are repr dduced stavagst mediugiin whichenultinersiia intarmatianie repordedi ¢ dat a

conpri si ﬂ%s’i&fab%‘h-%%ﬁéo‘ﬁ?pr@ﬁ%ﬁpog tion segnent defining the
e plu

conposi tion of ral'ity of menu pages and an end segnent
i ndi cating a Vidandapsaion of a display set is conplete for the

plurality of HicRBGEDNAS IS tdWrBligs hi Nl RGTRREH {1=9Bs fa0aRN!
conpri sing durgg ilgn i nf orléfrati odr?rcolnfi gure to dgsp%agnséte a currently

di spl ayefERRAHFeD ingethep wilh fiepiriesrdata. iR Yar'ts 6diA CRMBASIES 8 er operati on
does not ité@k@ivelcafBosliidn LYnRnPESHRgaRataRsbstianat tHerblahingsf t he current
menu page i s displayed, each _ng_ %a%e of the, pl ?rgilslgla% og_ menu pages
conpri si A" PRGN E1% 1583 bRAIGHIIG; A S IRESIONPT 8 ISREEY1SEHSt one

ef f ect whorapletesfoapp Iplueditt 6 rierorages Nonmtargetive Bompegnwhen a
transition _between I

t.he correspondi n nu pa and anot her nmenu page

£ om anoRETHHL B RRLR ¢St oSl e BEs Rl A RIreRly "1 PTRe
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page identification and information on at least one effect which is applied to

a corresponding menu page when a transition between the corresponding

menu page and another menu page from among the plurality of menu pages

is performed.

2. The storage medium of claim 1, wherein the graphic data further

comprises object information of menus.

3. The starage medium of claim 2, wherein the graphic data further

comprises color information of the plurality of menu pages.

4, The storage medium of claim 1, wherein the information on the at
least one effect is designated for each button included in the plurality of
menu pages.

5. The storage medium of claim 1, wherein the information on the at

least one effect is designated for each menu page included in the plurality of

menu pages.
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12. The apparatus of claim9, wherein the information on the at | east
one effect is designated for each button included in the plurality of

nmenu pages. 13. The apparatus of claim9, wherein the
informati on on the at | east one effect is designated for each nenu
page included in the plurality of nenu pages. 14. The

apparatus of claim9, wherein the information on the at | east one

effect is desbgﬂ?ésqgraéghegﬁ]ﬁpof% ?@Q W reﬁ%@m‘?&!{n&f?&?@t’ﬂﬁa&‘ded 'n the
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and a bu tuonI ani matlptgr%J ef fect. 16. The apparatus of claim?9,
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of a display get th@&o%ﬁ@%&%llﬁﬂ SNSRA w‘ﬁEFe?rﬁtﬁb information ot the athe
storage nmediumof clarm wherein the at |east one effect conprises

an ef f ecteaghfnepiiest epprisetion,PTIHEe b7 MESHBAGR Fignshioneiigeige t hat

appears @fich HsRiBA eféct hdef BRoh aMEBn kffiedtppl i €d to the
correspondi ng nenu page that disappears fromthe screen. 18.

The apparatus of claim9, wherein the at | east one effect conprises

an ef fect whigh i sTiepgbiagd nt@@ﬂﬂ@fdréhhrzew@ﬁditnmmaﬁuwgage t hat
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transport stream.

9. A multimedia reproducing apparatus, comprising:

a decoder decoding video data; and

a graphic decoder decoding graphic data to provide a plurality of menu
pages that are reproduced together with the video data, the graphic data
comprising an interactive composition segment defining the compaosition of
the plurality of menu pages and an end segment indicating a transmission of
a display set is complete for the plurality of menu pages, the interactive
composition segment comprising duration information configured to
designate a currently displayed menu page to disappear from a screen when
a user operation does not take place during a predetermined duration after
the current menu page is displayed, each menu page of the plurality of menu
pages comprising a page identification and information on at least one effect
which is applied to a corresponding menu page when a transition between
the corresponding menu page and another menu page from among the

plurality of menu pages is performed.

10. The apparatus of claim 9, wherein the graphic decoder further

decodes object information of menus.

11. The apparatus of claim 10, wherein the graphic decoder further

decodes color information of the plurality of menu pages.
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12. The apparatus of claim 9, wherein the information on the at least
one effect is designated for each button included in the plurality of menu

pages.

13. The apparatus of claim 9, wherein the information on the at least
one effect is designhated for each menu page included in the plurality of menu

pages.

14. The apparatus of claim 8, wherein the information on the at least
one effect is designated for each group for some buttons included in the

plurality of menu pages.

15. The apparatus of claim 9, wherein the information on the at least
one effect comprises one or more of a menu page transition effect, a button

transition effect, and a button animation effect.

16. The apparatus of claim 2, wherein the interactive composition
segment is a composition segment of a display set of an MPEG-2 transport

stream.

17. The storage medium of claim 1, wherein the at least one effect
comprises an effect which is applied to the corresponding menu page that
appears on a screen or an effect which is applied to the corresponding menu

page that disappears from the screen.

18. The apparatus of claim 9, wherein the at least one effect
comprises an effect which is applied to the corresponding menu page that
appears on a screen or an effect which is applied to the corresponding menu

page that disappears from the screen.
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